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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 Educational Facility Planners, 29 West Woodruff
Avenue, Columbus, Ohio , 43210; and/or the Director of Planning, St. Louis 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 school facilities and in critically evaluating
proposals to satisfy that need. Two versions are offered; one is designed for the 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 developed that allow the analysis required
to project future conditions and test alternative proposals.

1. Enrolln-.ent 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 and/or 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
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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 comparc-L

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 enrollment 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).

Cayability. The School Facility Planning System will not automatically improve the quality
or long-range capital planning decisions. As with rnost planning tools, the utility of the
product will be highly dependent upon the assumptions 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.

1 0



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 valtiation 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 exp!ored with emphasis on
new curricula, instruction techniques, and forms of school organization. All of these factors
have direet implications for school facilities. Thus, capital planning and budgeting for school
systems in the years ahead will continue to be characterized by uncertainty.

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 19member 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.
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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 comprownsive report (SFPS Volume 3) The latter
document contains a detaled description of:

Project Organization. The process by wrnch the project was organized and carried out,
including a review of tne researcn pnases, tne resources used, and the individuals and
agencies :nterview ed.

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

System Components. A detailed rel. iew of the specific tec-rmiques selected for inclusion in
the system.

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

1.2 Systems A successful capital improvement plan depends on an accurate appraisal of several supply
Capability 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 requirements must then be evaluated in light of the
existing facilities and the aoility 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:aonally been chfficult to prepare. Such plans have often failed
as a result of forecasts based on crude techniques 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 winch 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 build 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 :onstructing or closing a
facility. These costs will vary with the situation. In a growing diLI-rict the decision to build a
school sooner than necessary (i.e., based on a higher than realistic enTollment forecast) may
prove wise if the facility ultimately would be necessary. Such a decision would minimize
crowding and would save funds that mignt otherwise be lost to inflation if the district had
waited on its decision. 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 declining enrollment, the costs of a bad estimate must be
considered. The decision to sell an unnecessary school may prove wise if enrollments
continue to decline. On the other hand, should future enrollment levels stabilize and begin
to climb again, a much wiser decision would have been to lease or moth-ball the unnecessary
school until 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
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System
Components

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

The School Facility Planning System is a series of distinct components each requiring
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
System 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 ablity 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, wHch 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.

PROJECT ORGANIZATION

Identify Study Purpose,
Guide and Resources

ENROLLMENT COMPONENT

Project the Number
and Distribution of
Future Students

FACILITY COMPONENT

Projected Space Needs
Based on District
Standards, Policies and
Existing Facilities

FISCAL COMPONENT

Project the District
Revenues and Expenses
(Capital and Operating)

PLAN SELECTION

Identify the :acility
Plan That Best Meets
Projected Conditions
and Goals

FIGURE 1-1 SCHOOL FACILITY PLANNING SYSTEM

13

GEOGRAPHIC COMPONENT

Determine Attendance
Boundaries and/or School
Sites to Minimize Student
Travel
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1.3.1 Project Prior to the initiation of any analysis, the school system must conduct some basic
Organization organizational activity. Depending upon the scope of tne pwject, this will usually include

the assembly of a study team, review of the overall district situation, and some initial
decisions as to the version of tne School Facility Planning System that will 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 familiar to many school planners. Those 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.

1.3.2 Enrollment The first analytical component projects future public school enrollments. These projections
Analysis will vary with the number of families expected to live in the community and their

characteristics in terms of family size, income, religion, and other social and economic
factors.

As described in Chapter 2, the manual version of the School Facility Planning System
recommends that 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 exteniing time series data on a linear or non-linear basis. For
longer range forecasts in an area wnere rc .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 wovides a metnod of projecting "regional" enrollments 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. Techniques for projecting racial composition and adjusting projections for
unique events within a district also are presented.

1.3.3 Facility The next step is to determine the ability of the school system, given its existing and
Analysis expected school plant, to house the 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 in square feet. teaching spaces, or both. When compared to the district's
existing space, an indication is gtYen of the projected shortage or excess of facilities. Chapter
3 describes the formula which yields the specific space requirements and provides the forms
and instructions necessary to make the calculations. The usr is presented with the option of
examining facility needs on a district-wide basis, a school-by-school basis, or, where
necessary, a subject-by-subiect 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 variables 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.

1.3.4 Financial Any tentative building program must be evaluated in light of its fiscal impact. Thus Chapter
Analysis 4, "The Fiscal Component," provides trw ability to forecast expected revenues and expected

expenditures in light of any school facility configuration. The component allows the district
to examine the following elements:

6

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.

1 4



Future Revenues. Tiw user is prov;deo with the ability to forecast revenues from different
levels of government that will be avallable for both operating and capital requirements.

Future Expenditures. The user is provided with the ability to project the future costs
associated with any buildini; program and to evaluate those costs in light of expected
revenue.

lAmg-range fiscal analysis is especially difficult because of the impact resulting from national
and state. as well as local conditions Future assessed valuation will fluctuate with
residential, industrial and commerc;a1 build,ng rates and prices, and local reassessment
policies. Revenue will vary with local tax base trends and tax rate decisions, state allocation
formulas, and national legislative programs. Expenditures will reflect national inflation and
interest rate conditions, as well as local construction costs, teacher contracts, and other
specific situations. Throughout the Fiscal Component tne user is encouraged to consider
alternative assumptions regarding probable revenues and costs.

1.3.5 Geographic The final component addresses the question of location. Previous analysis has considered the
Analysis need for more or fewer schools and the district's ability to pay. but not the important,

questions as to IA here a s'alool should be opened or closed and who should attend that
school. Chapter 5 will assiq the districts in considerMg two important locational issues:

1.4 Projections
Under
"Uncertainty"

Site Selection. The user is provided with a technique for deternunin ,he general location of
school sites within a district that would minimize transportation custs in hght of long-range
enrollment projections.

Attendance Boundarws. The user is provided with a technique for designating the
attendance boundaries of existing schools so as to minimize transportation cos!,s and
improve racial balance.

Geographic analysis can be extremely complicated, given the diversity of special
considerations 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 artcry, 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
pro scuts a relatively simple method, but one which requires considerable insight and
common sense on the part of the user.

Collectively the four components present a versatile set of techniques that can be applied to
many kinds of school planning problms. Experienced administrators with a clear idea as to
the scope and focus of a problem to be analyzed should not examine those chapters
describing the relevant components. Users with less clearly defined planning problems should
review all 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
"uncertainty" as outlined beiow.

By itself the School Facility Planning System will not provide all the necessary answers.
While it can be supported by quantitative techniques, school planning is essentially more an
art than a science. The problem of obtaining additional school space or finding use for excess
space would be difficult enough if the school 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 enrollments 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 conditions 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

15
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probabilitivs are critical to the formulation of a relevant plan.

The analysis of a problem under conditions of uncertainty requires that a distinct set of
procedures be followed: tne options available for gatlwring information must be listed; the
possible events that cmild occur must be considered: the probability that any particular
event will occur must be evaluated: and preferences for alternative courses of action must be
stated. It 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

1.4.1 Confidence Anyone making the statenwnt that a single forecast of population, fiscal resources, or any
Intervals otiwr variable will he 100 percent accurate either believes he has an audience of fools or is

fooling himself. Wry few forecasts have been "right on the money." Placing an upper and
lower limit on foreimsts represents a traditional technique for gaining more confidence in the
projections which ay. derived. 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
relative to the total populat ion. This interval might be calculated so that there would be a
ninetyfive Percent chance tor 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 calculation 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 he 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 realiV
the impact of future conditions might insure that this range was only an eighty 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 confidence

In situations that requii... ,orecasting. subjectively determined upper and lower limits offer
more useful guidelines with which to work. Several precautions must be taken into
cormideration 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
forceact. This would result in a grossly exaggerated limit because of the t'act 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 conAdered in the process of making projections, the length of the planning period.

1.4.2 Planning Period If there were no uncertainty associated with enrollment and fiscal forecasts, the planning
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perio,1 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 he
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
twelity yezzs may often exceed the period for which an enrollment forecast is reliable. One
constraint that should be observed in establishing the minimum .ength 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 de1imitii:7, 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+011 -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%

25%

^
5 % per year 2 %per year

FIGURE 1-2

PLANNING PERIOD

5 10 15 20 25 (YEARS)

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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1.4.3 Decision Focus

10

decision if certain unexpeckd events, and hence projections, did materialize.

This approach is based on the premise that whik it is often not possible to make long-term
projections with any certainty, the ease or difficulty of dealirw with alternative "scenarios"
can be examined. If the cost of being unprepared for a particulzr set of enrollment or fiscal
conditions was great. the district might want to retain options 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 cases a minimum ten-year planning period is recommended.

Once the length of the planning period has b, established, the school planner must focus
attention on wlwn 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, it follows that planning facility changes to meet immediate demand will be safer
than budding far ahead of projected demand. If the years of the.nlanning 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 sma:ler facility might be approved in a different
location designed to serve the demand forecasts for the first five years of the 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 ractor; 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 CC D

CCIB CCID

where:
X = construction cost corrected for inflation,
CC1B local construction cost index in the base year (usually 100),
CCID - local construction cost index for the period in whkh the facility was built, and
CC D actual dollar amount of the construction costs.

3. Divide each inflation corrected construction cost by the floor splice for the associated
building. This wiil result in a dollars-per-square-foot figure for each facility. Comparison of
these figures should indicate which schools, larpe or small, L.:. ;.:storically 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. Tlwn 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 againGt the possibility of a downturn in the
demand for space. Or one large 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 demand.

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 direction of long-term interest rates and the distdct'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 is a
chance that the bond rating may increase in the future (and/or interest rates may fall), then
there may be an incentive to postpone 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 revenuei; 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 constraction would
be favored, or vice versa.

Differences in the cost of money and construction 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 win offset potential savings due to declining interest rates.

1.1.4 Summary Subjective assertions are necessary in every category of school planning. A major element in
the success of any planning effort 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 ident;fied and the projections made, judgements regarding
uncertainty, economies of scale. interest raes, and inflation 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, enrollments in each grade, the geographic distribution of
enrollments, and the racial composition of future public school students.

2.1 Overview 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 generated 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 technigue is presented first. This method is generally used as a
short-range forecasting tool (i.e., one-tofive years). It is based on the calculation of a 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 initial 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.

2 1
13



14

The second technique entitled time trend projections. This method also lumps the effect
of individual phenomena together 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. Forecasts 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 geographic area. Thus. if the relationship between the larger area and the local school
system is reasonably stable, this technique 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 enrollment growth is expected to stem
from future residential development.

The user is encouraged to examine these techniques carefully to determine those which may
be appropriate in each 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 valt able insights into future enrollment patterns. If these
forecasts are quite similar, the assock ted uncertainty may be of less significance. If they are
very dissimilar, it may be possible to ',ocat/2 the source of the discrepancy and thus avoid the
possibility of relying on forecasts wh ch are 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 enrollment 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 haw been previously forecast to various individual grade levels.

Section 2.4 is concerned with the geographic distribution of future enrollments. Two levels
of geographic detail are 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 enrollment 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 Total Enrollment
Forecasts

2.2.1 The Cohort
Survival Technique

2.2.1.1 General Design

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

Prior to trle 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 technique chosen. However, as stressed in the first
chapter, many additional factors should be considered.

Capital planning and budgeting iS 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 increase rapicliy as forecasts are extended
farther into the future, some measurement of long-range demands sr ould be attempted.

Four techniques are presented below for projecting the total number of students within a
school district cohort suivivli% time series analysis, the ratio method, and the dwelling unit
method.

The cohort survival ( or grade progression) technique is the most commonly used enrollment
forecasting metnod. The data requirements are not extensive and the necessary
computations are relatively simple and straightforward.

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:

SR1 j1 = / EU

where SR represents the survival rate from grades i to i+1, and E. the enrollment in grade i
in school year j. For example, suppose that there were three hundred (300) students enrolled
in the fourth grade in the 1973-74 school year. and that there were two hundred and
eighty-five (285) students enrolled in the 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 year 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 lumped together and mea -ured simultaneously 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 survival 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 enrollment for kindergarten or first
grade. This task must be accomplished independe;Aly. 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 = Ei,t / Bt.a

where BSR represents the 'birth-survival' rate, El t represents the enrollment in the initial
grade in year t, and Bt.a represents the number of' births in year t-a, a being the average age
of students enrolled in the initial grade. The average of birth-survival rates for several
previous years may be applied to subsequent birth data to provide an estimate of future
initial grade enrollments.

The relationship between initial grade enrollments and births occurring 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 births to be used in the calculation of birth-survival rates is left to the
discretion of the user.

2,1
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PROCEDURES FOR FORMS A, B, C, D.

2.2.1.2 COHORT SURVIVAL PROCEDURES
This section presents a series of steps ror 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 /he 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.

765 I

.934 I

"f31H7
.960 I

735 = .934
787

735

711 711 = .960
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.

S,tep 6. Enter enrollment in the initial grade, either kindergarten or first grade when kindergarten is not offered,
on thte 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 values on 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 birthsurvival 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 forecast 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
appearing above the second row of Form C, and place the resulting values above the first row 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 conesponding years over the
planning period, beginning with the first year of the forecast period, i.e., the 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 found 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

.934 669 606 587

.938 646 626 570

.938 x 646 = 606

.934 x 606 = 566

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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2.2.2 'Ilme Trend A frequently used method of projecting total enrollment is imply to extrapolate the past
Projections 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 enrollment trends, this technique may represent a useful
forecasting tool.

General Design 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 211 of these factors will influence future patterns of
enrollment growth or decline and should be subjectively examined before specifying a
particular curve type.

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 type and are described below, as are
the steps necessary to perform the regression procedures and the calculation of forecact
enrollment levels.

Two fundamental tasks are involved in the generatior 0: enrollment forecasts using time
series projections: 1) The selection of a curve which is thought to b. the most reflective of
the future trend in enrollments, and 2) The actual computations involved in the statistical
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.

2.2.2.2 Curve Selection Each of the curves described below represents a different set of assumptions about the likely
Considerations 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.

Type 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 gowth 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 to 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 whech 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 the expected decline does not approach the expected lower limit

ENROLLMENT ENROLLMENT

TIME TIME

FIGURE 2-3 LINEAR GROWTH FIGURE 2-4 LINEAR DECLINE

Type 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 1.1lich the school system progresses through a
period of rapid growth, but as the enrollment level approaches the upper limit to growth, the
rate of growth begins to diminish and eventually becomes negligible.

ENROLLMENT

TIME

FIGURE 2- -5 LOGISTICS CURVE

Though the historical enrollment trend may not appear to follow a logistic growth pattern,
the logistics curve my 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 growth
rate will begin to slow down, even though the absolute growth may occur beyond the chosm
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 occ-ar 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 arid expected
future enrollment levels, an upper limit to enrollment 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
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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

TLME TIME

FIGURE 2-6 INCREASING FIGURE 2-7 DECREASING
RATE OF GROWTH RATE OF GROWTH

Type 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 some lower limit. As in the case of the nonlinear growth curve, the historical
treno nay 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 renewal 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
enrollment data is used to generate estimates of future enrollment levels.

3 0
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PROCEDURES FOE FORMS E, F, G.

9.2.9.3 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 forms, along with instructions for their completion. are included, one for
each of the curve types described above. Historic enrollment figures and estimates of the upper or lower
enrollment limits tfor curve types B and C) constitute the only data requirements. An example of each technique
has been prepared to help illuqrate the use of the forms.

Type A: Linear Growth or Decline. Users who have chosen a straight line or linear curve to represent the
expected enrollment growth 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 the 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 iast 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.

EN RO LM ENT

TrmE

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.

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 number on Line 4 and enter the results on Line 5.

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

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

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

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

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 11. 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.

S2_1.2. Copy the values found on Line 1 onto Line 13. Beginning in Column 11, label each year over the
olanning 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. 'ihese 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
enrollments. The values in the remaining columns, Column 11 on, represent the forecast level of enrollments for
each year over the planning horizon.

Type 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. lf, however, some substantial
period or enrollment decline occurred at the beginning of any potential span of observations, as in Figure 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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Sten 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 potential 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 to 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

OBSERVATIONS THROUGH

YEAR "A" ARE 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.

SLR 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 Line 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
on 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 vMues oi
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 16.

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 I 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 on 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 enrollment 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.

2.2.3 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 avai/able. 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.

2.2.3.1 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:

Rt = Lt I At

where Rt is the ratio in time period t, Lt is the enrollment level in the local school system in
year t, and At is the population, or enrollment, 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 remthn 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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RATIO

A TIME

"A" REPRESENTS THE

CURRENT TIME PERIOD

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 usually 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 TIME

FIGURE 2-15 SAMPLE
HISTORICAL RATIO DATA

TIME

FIGURE 2-16 SAMPLE
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 .ach 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
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larger area population or enrollment.

Stey.6. Compute the average of tne values on Line 5. Enter this average on Line 6.

If there is 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 is the case, omit Steps 7 through 14, and proceed directly to the instructions
for Step 15 lf, 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 tne results on Line 9.

Stey_10. Sum tne values on Line 9 and enter the total on Line 10.

Ley_11 Multiply each of the values on Line 8 by the corresponding value on Line 5. Enter these products on
Line 11.

LeR.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.

Stey 14. Multiply the value on Line 13 by the value on Line 7. Enter the resulting product on Line 14.

Ley 15. Copy the values on Line 1 onto Line 15. Beginning in Column 1.1, label each of the years over the
planning horizon. Line 15 will thus contain the years covering tne historical data period as well as the years of the
planning period.

Stey_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.

Stey_ 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.

Stey 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 Lme 17. The resulting values should be entered on Line
19.

Stey_20. On Line 20, beginning in Column 11, enter the forecast values for the population or enrollment level of
the larger area used for each year over the planning period.

Steal To complete Line 21 through Column 10, mulhply 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 enrollment level for each of the Years identified
on Line 15. The values through Column 10 will give an indication of how closely the enrollment levels estimated
using the ratio technique match the actual values on Line 3. The values in the remaining cdrumns, Column 11 on,
represent the forecast level of enrollment for each year over the pthnning horizon for the local school district.
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2.2.4 Dwelling Unit The dwelling unit multiplier technique may represent a useful alternative to the three
Multiplier previous forecasting techniques. It should be particularly applicable to rapidly growing
Technique 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 yield 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.

2.2.4.1 General Design The technique may be applied for all dwellings grouped together, regardless of type, or for
each 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 yield 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 avE rage 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 I, J, K.

2.2.4.2 DWELLING UNI'1' TECIINIQUE PROCEDURES
The procedures necessary to complete 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 execution of Ow procedures, the user should select the appropriate dwelling unit types which are to
be examined. This selection 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. ln 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 district 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. lf, on the other hand, multiple
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 yields are similar and this condition is expected to continue to be the case over the planning
horizon, then one category 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 yield 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
directly 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 I.

Step 1. Select the number of historical observations to be included in subsequent calculations. In general
between 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.

stsx2. 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 of 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 o:ample, 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 appropriate 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 which 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 discrete change
in the yield is
seen to JCCUT
lii yea; "L

TIME

FIGURE 2-17 SAMPLE
DWEIJ,ING UNIT YIELD DATA

TIME

FIGURE 2-18 SAMPLE
DWELLING UNIT YIELD DATA

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

Step 2. Number the years for wh.ch historical 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.

,Sten 3. Compute the average of the numbers 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 resulting values on Line 4.

Square each of the values on Lme 4 anti enter the resulting numbers on Line 5.

Sten 6. Total the values on Line 5. Enter ttos total on Line 6.

Step 7. For each year identified on Lme 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.

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

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

Step 10: Total thy values on Line 9. Enter this total on Lad. 1'0.

Step 11. 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. the value on Line 3, Enter this product on Line 12.

.5112.111. 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 contain the years covering the historical data pr-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.

'flea 15. Subtract the value Gil line 12 from the vz,je on Line 8. Enter the resulting value in each column of
Line 15. ignoring those columns on the far right or tr::" Nu 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 labfled on Line 13. The values up to and
including Column 10 will give an indication of how closely the fitted curve 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
ob tained.

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 Font-) 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.

b'teo I,. 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 resraing value--; on Line 4.

Step 5. Square each of the values on Line 4. Enter the resulting values on Line S.

Step 6. Total the values on Line 5. Enter this total 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
1dt.: t:fied on Line 1.

,ti.31 K. 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 horizon 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. Divide 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 years 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 valtw 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.

EtLE) 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
e::amined 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 uy.er 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 each 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 yield factor for each year over the planning
horizon. These forecast values have been independently derived or were generated through the completion of
Form .1 (See Line 17).

Step 26.. Multiply each 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 1: for each year of the planning period.
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2.2.5 Multiple Four separate techniques have been presented to estimate future total school district
Forecast enrollment. None of these techniques has been proven clearly to be superior. It is more
Reconciliation likely that each 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 enrolln.ent trends than the specific forecast values themselves. If, for example
forecasts generated from 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 differek set of assumptions. If both sets lead to the same
conclusions regarding future 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 employing a logistic
growth curve, i.e., 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

TIME

FIGURE 2-19, SIMILAR
FORECAST RESULTS

ENROLLMENT

TIME

FIGURE 2-20 DISSIMILAR
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 as a
crude synthesis of all the techniques used. If the average in each year of the forecast
enrollments exhibited in Figure 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 technique 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, e.g., 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

4 4 39



40

discrete and unaccountable decline would appear in enrollments in the sixth year as seen in

Figure 2.23. A method is therefore needed whereby the two forecasts can be linked

together.

ENROLLMENT

FIGURE 2-21 AVErAt ,,':)RECAST VALUES

ENROLLMENT ENROLLMENT

A

a TIME

"a" represents
5th year

nr the planning
horizon

B

TIME

FIGURE 2-22 FORECASTS FIGURE 2-23 TWO UNRECONCILED
FORECASTING TECHNIQUESUSING TWO TECHNIQUES

One method for reconciling two forecasts is as follows: First, the tochnique which is
thought to be more valid for the short run thould be usen, 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 enroMment forecasts for the first five years of the planning
horizon. Next the tecnnique beheved to be more valid for the remaining years of the
planning period should be initiated, uslag 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 historical observations and used in the

ratio technique for forecasting the enrollments during the remaining years. The enrollment
forecasts over tlw entire planning horizon might thus appear as in Figure 2-24.

ENROLLMENT

a TIME

FIGURE 2-24 TWO RECONCILED FORECASTING TECHNIQUES
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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 b
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 techniqur 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 essentiaL 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 yields 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

B
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 may, 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.

2.3 Enrollment Several procedures have been presented in Section 2.2 by which the total enrollment level
Forecasts for the school system may be projected. Total enrollment estimates should provide useful
by Grade information about the genrral 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.

2.3.1 General Design 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 ot 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 enrollment forecast. Fot 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 enrollment forecast previously
denved.

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 enrollment fot each grade are tnen 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:

at = Et / St

where at is the adjustment factor for year t of the planning horizon, Et is the total
enrollment 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. lf, 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 enrollment 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 estimates would be used as the control total
in this case.
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2.3.2
PROCEDURES FOR FORM L.

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 enrollment forecast which has been generated.

Step 1. The first step in the allocation of total enrollment 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 ate 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 thes.:) 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 t,he
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
Jensities, 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.

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

2.4.1.2 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.
lf, 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 geogaphic 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 Lines 4 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 school 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 enrollments,
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.

2.4.2 Small Area If a more refined level of geographic detail is desired the system-wide or regional enrollment
Forecasts 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.

2.4.2.1 General Design
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The method for estimating future enrollments 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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PROCEDURES FOR FORMS N, 0, P.

2.4.2.2 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 lt 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.

three regions a series of
subdivided into ,7
rectangular ,

N irregular
\ grids.

grids.
./4----- \\

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 Yields. 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 identified at the 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 in 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 residence 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 tiseful 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
identific, :. at the top of the form in each area.

Part D: Dwelling Unit Forecasts. Next, a dwelling 'orecast by type must be generated for the school system
or for the regions identified within the school s?;stem. The recommended procedure involves first the
specificatinn of an upper or lower hmit to the nir,nber 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

A REPRESENTS THE UPPER

7. LIMIT TO GROWTH,

B REPRESENTS THE

CURRENT TIME PERIOD.v.
TIME

FIGURE 2-2g 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 throughi 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
reflec ted.

Step 1. Identify the years included in the planning horizon on Line 1 of Form 0. This must be done for each
region for which an individual enrollment forecast has been generated. Only one copy of Form 0 should be
completed where no regional analysis was performed. Identification of these regions should be recorded at the
top of Form 0.

Step 2. Enter on Line 2 of Form 0 the estimated future enrollment 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 0.

Step 5. Divide each of the values on Line 2 by the corresponding value on Line 3 of Form 0. 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 0 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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Forecasts
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Distribution of
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The expected racial composition of future enrollments may be of interest to many school
systems in terms of educational needs and racial balance among schools. No unique
technique 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 enrollment 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 enrollments.

In instances where the racial composition of enrollments 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 the 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 enrollment 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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2.6 Uncertainty

2.6.1 The Measurement
of Uncertainty
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thus adding to the degree of uncertainty associated with these forecasts.

In the preceding sections, techniques hate been presented for projecting total enrollment
levels, enrollments in each grade, and the geographic distribution and racial compoTition of
future public scnool students. Each of these projections be characterized by uncertainty.
the nature and extent of which will vary from one ,technique to the next, and from one
school district to another. The objective of this section is to examine approaches for
considering this ui., -tainty. Tne concepi of confidence intervals introduced in Chapter 1 is
further exaninied as means for measuring vie uncertainty associated with a particular
enrollment forecast. . .yond this a set ot 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 levd of 0.95.
The user would be ninety-live percent certain that the enrollments in each year 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 in Figure 2-31) and that the student capacity was
represented by Line B. This figure indicates that enrollments would be expected to exceed
capacity in the sixth year 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..pfive percent
confidence level, that ths shortage could occur as early as the fourth year of the planning
period, and the user could be more than ninety-five percent sure that the shortage would
exist by at least the ninth year of the planning period. The sixth year would still represent
the most probable estimate of the shortage; however, the introduction of confidence
intervals would 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 M the school system. For these
reasons, specific procedures are not presented for the calculation of confidence intervals
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using this approach.

ENROLLMENT

a b TIME

A

a REPRESENTS THE CURRENT YEAR,

AND b THE 6th YEAR OF THE

PLANNING HORIZON.

FIGURE 2-30 ENROLLMENT FORECAST AND SCHOOL CAPACITY

ENROLLMENT

TIME

FIGURE 2-31 ENROLLMENT FORECAST WITH CONFIDENCE INTERVAL

a REPRESENTS THE CURRENT YEAR,

AND b AND c REPRESENTS THE

4th AND THE 9th YEAR OF THE

PLANNING HORIZON RESPECTIVELY.

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
enrollment 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 tne 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. While the validity of the high and
low estimates will be difficult to test, the assumptions upon which subsequent forecasts are
based will be available for scrutiny. The impact on the confidence band resulting from
changes to these high and low spec::ications will 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 specification 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.

2.6.1.1 Cohort This technique involves the computation of a series of survival rates using past enrollment
Survival data. These past rates are averaged or extrapolated and applied to current enrollments to
Technique 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 equal to 1.05, the meat probable forecast would be
derived using this value. If the user believed that each of t!-:e survival rates could conceivably
be ten percent higher or Icwer. the high and !ow 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 perception as to the reasonable maximum and minimum values which the survival
rates could take. In other words, it would be thought quite unlikely that future values for
this survival rate would be greater than 1.155 or less than 0.945.

The procedures of the cohort survival technique should be repeated twice, using first likely
maximum survival rates and then likely mmimum survival rates. The resulting two additional
sets of forecasts will represent a confidence band for future enrollments as illustrated in
Figure 2-32.

ENROLLMENT H z
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FIGURE 2-32 CONFIDENCE INTERVALS-COHORT SURVIVAL

2.6.1.2 Time Trend Confidence intervals for Type B curves may be derived by specifying high and low estimates
Projections 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 illustrated
in Figure 2-33.
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FIGURE 2-32 CONFIDENCE INTERVALS-LOGISTICS GROWTH CURVE

Confidence intervals for Type C curves may be similarly determined by specifying the
eventual minimum enrollment level (Line 8, Form G) first with a high and then with a likely
low estimate as illustrated in Figure 2-31.

These likely high and low values may' be estimated by making different assumptions
regarding future densities. zoning patterns, birth rates, and other factors influencing
deve opment. An analogous procedure is not available for Type A curves.
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2.6.1.3 Ratio Method
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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 area 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 high 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.

2.6.1.4 Dwelling Unit Confidence intervals for enrollment estimates using the dwelling unit multiplier method may
Multiplier be generated by specifying high and low assumed values for the eventual maximum number
Techn ique 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 might 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.

2.6.2 Forecast It may be possible t o further reduce forecasting uncertainty by examining several contingent
Adjustmen ts 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 some 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 enrollments 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 hP 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 pnvate school preferences among families residing within the
district resembled that curve shown in Figure 2-35.
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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 necessary. Thus, whenever an abrupt change in the trend of
any factor influencing public school enrollments 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 exhibited in public versus private
school 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 t ach year of the planning period, begtnning 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 wnsiderations are presented in Chapter 7.

Public versus private schooi preferences. A change in private school demand may 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 complexes 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 9nrollments 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 regional economy could influence migration into or out of the
metropolitan area. A major road, utility extention or commercial development could
influence migration from one school district to another within a metropolitan area.
Indications regarding the likelihood of a disruption in historical migration patterns may
necessitate an enrollment adjustment.

Age distribution. The age distribution of families residing within the boundaries of the local
public schcol system will significantly affect enrollment levels. In many neighborhoods,
families tend to remain at the same residence after their children have gone through the
school system. As these fainiFes reach retirement age 1.:tey are more likely to leave the
district, vacating homes which may be reoccupied by younger families with school age
children. In cases such as new suburban communities where a large number of persons
moved into the district during the same time period, many are also likely to move out at
roughly the same time. A dramatf%; and rapid change in the average age of the school
district's population and hence entollments could occur. Whem this 'cycling' effect is
expected, an adjustment of future enrollment estimates may be necessary. A careful
examina . rin of any available data reflecting the age of residents withhi the school system
will assist in identifying the potenttal for such rapid neighborhood turn-over and the likely
magnitude of its consi pences.

Annexation/Mergers. The annexaU.m of additional land by the school system will, of
course, aff2ct future enrollment. Since this onc.time event would not be included in any
historienl data, its pt tential effect on enrollments must be independently estimated and
added to the basic forecast.; which have been derived. Mso, when several school systems are
combined into ori, enrollment forecasts for each of the school systems wouki need to be
caiculated separately, and then added Ogether.

Institutional changes. A major change in the disposition of a military base or ether federal
installaticn may occur very suddenly, often with significant impact on the surrounding
comniunity. Thy closing or orning of a major industrial plant, university or other large scale
empbyment centet would have a rimilal effect. Kanwledge of this kind of major community
iniract will necessitate 3djusting the enrollment forecasts.

1 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 statistically 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.

3.1 Overview 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 th,., 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, and/or 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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3.2 General Design

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 enrollment 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 briefly outlines the technique used in the translation of
enrollment forecasts into facility needs and examines the assumptions underlying this
technique. The third section presents the stepbystep 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.

3.2.1 Calculating The technique used to translate the absolute number of enrolled students into the number of
"Effective students which must be accommodated at any given time, i.e., the level of "effective
Enrollment" enrollment." may be summarized by the following mathematical expression:

r

( Eij = 4 N i
l Wij

1) /ii
I.

P D. .t/ Ij

ij ij )

The variables used in this expression are defined as follows:
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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)

Ni : the number of students enrolled

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

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

the number of periods per day in which classes are held

the number of days per week in which classes are held

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, E. may be read as the

1.1effective enrollment in school i in subject areal.

As noted, the level of analysis should be varied depending upon the needs Gf 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 available. The number 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. otheN will want to separate those requiring "regular" versus "large"
classrooms, and still others w;l1 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 some 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 types combined. This latter approach will usually be more
appropriate at the elementary school level where special facilities such as science labs or
industrial ark workshops arP less prevalent.

The logic n equation 1 represents a modification of techniques developed by Professors
Marion Conrad and Basil Castaldt. The product A.. W. represents the number of periods

u
per week the average student attends classes, at a particular 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. A:1 W. would therefore equal fifteen. This would mean that an average

1 11student spends fifteen periods per week attending courses within subject area j.

The product Pii Dii is the number of periods per week that classes are held. If a specific
school holds classes for six periods each day (Pii ), five days per week (Dii ), then Ph. D.
would be equal to thirty. This figure represents the total number of perioas per weel that
classes of this type may be held. In this example, Aii Wii /Pi. Dii would be equal to fifteen
divided by thirty, or one-half. This ratio would represent tire 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 (N1) are
actually attending subject area j classes at any given point in time. For this subject area the
effective enrollment is one-half of Ni . Therefore the required facility for subject area j need
only be large enough 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:

(
Ni

{800

470

A.. W /
.1/

/.85
)

(3

u j

6 )

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:

Ii
800 ( 3 x 5 ?/.80 = 500

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:

= 800 (3 5 ) /85 = 403
7 x 5 )

Each district is encouraged to ex, riment wan 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.

3.2.2 Calculating The equation described above serves as a mechanism by which the effective enrollment of a
Required particular school and subject area may be estimated. The next step is to translate this
Space 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.. = E T.

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

3.2.3
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Calculating the
Space Surplus
or Deficit

If, for example, the effective enrollment level (Eii ) had been estimated at 400 students, and
if the district desired no more than thirty students at each teaching station (i.e., = 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 enrollments would simply be multiplied by the desired minimum
number of square feet per student, as in the following equation:

(3) RSFu . = E. x
ij u

where RSFii. represents the required amount of square footage, in school i, subject area j,
and Fii is (he desired minimum number of square feet per student. If, for example, the
districV wished to allocate a minimum of twenty-five square feet to each student, i.e., Fii =
25, then the amount of square footage required to accommodate an expected effective
enrollment level of 400 would equal 10,000.

RSFij = 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 required 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
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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:

(4) CDii = RTSii ETS..
Ii

and/or

(5) CD.. = RSFij ESFI .
J.

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 the 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
IJ

Sinilar cakulations 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
be 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-f-iblished 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 years. Any space expected to become
inadequate at some point during the planning period will have to be recognized in the
analysis.

3.2.4 Calculating The projected capacity surplus or deficit c ,rro..-,otes the major product of the Facility
Required Component. Some school districts will alst: Itttt to consider the number of teachers
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
Component.

Two approaches may e used to project required teachers. Those districts with a distinct
student-tea(ter 7ai io un mind and interested in overall teacher requirements rather than
specific subject area requirements may convert projected enrollment into teachers by using
the following equation:

(6) RT. =

STR

TA

where RT. h. the required teachers for school i or for the school district as a whole-' 21-

represents tht projected enrollment; STR represents the average student-teacher ratio; and
TA represents .he 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, approxiniately forty teachers would be
required if the average teacher taught five out of every six classes (i.e., TA = .83).

800 ±- 24
RT- = = 40.2

.83

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

x STR.Eij ij ij
(7) RT =

TA.

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 district 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
requ ired.

(600 x 5) ÷- 72
RT. = = 5.5

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 suggested approach is presented in the Fiscal Component.
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PROCEDURES FOR FORMS A & B.

3.3 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 proceduNs in the example at the end of the report.

Form Information Sample Values Source

A,B

A,B

A

School Name

Subject Area

Planning Period

T.J. High

"Academic"-10 courses

10 years

User supplied

User defined

User defined

A Projected Enrollment 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 weekMath 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
longer the planning horizon is extended, the more difficult detailed analysis will become. Subject areaenrollment
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
timo.frame is used, individual school and subject area forecasts may be more useful. Experimentation with
different levels of analysis is encouraged.

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

Those wishing to conduct the analysis separately by school will need to complete Forms A and B for each school
within the Scholl 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 conduct the analysk 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 area. However, it must be kept in mind that the treatment of each variable is implicitly
associated with a particular school and/or subject area if the district has chosen to pursue those levels of detail.

Once the level of analysis (and therefore the number of forms) has been selected, the headings must be
completed. Fill m 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. Identify appropriate definitions for teaching sta' .ins and/or square footage. The
district should seket those definitiom with which it is most familiar. The pi, ,e 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 teaching station measure is to be used, all reference to square feet (Form A, lines 16, 17, 18 and 19)
should be blocked out. lternatively. if only square feet will be used, then reference to teaching stations (Form
A, lines 12, 13. 14 and 15) may be disregarded.

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

Fnrrnl4 lnstruetions. The data eolieytion nece4.,ar:, to condi..1 the analysis begin , wUh Form B. Its purpose is to
make pcssible the computation of historical 'ialues for the average number of courses taken by each student and
for the aerage numbyr of (las., period, or hoursi per course each student attends in a typical schcol week
(variables Alf and WO ryspectiely ). The historical values are calculated in order to assist in estimating future
values for these variabfes which serve as input to Form A.

Step 4. Historical Course Offerings. Identify those courses which have been offered within this subject area or
educational space type in recent years. Th,, past five years is suggested. These course titles should be placed in the
first column of Form II, It should he re-emphasized 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 various types of space may treat all educational space types in a single category. Those
who do not want to differentiate courses, e.g.. in some elementary school situations, may simply enter the words
"all courses."

Step 5. !historical Years. Indicate the years for which the historical data is to be enri.,.:ted above each of the
remaining five columns on Form It: include the current school year. In the interer( time, some districts
may prefer to collect fewer than five years of historical data.

Step 6. Course Enrollment. Each 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
Clr.11se, during the previous and current school years. Place this course enrollment information in sub-column a
for each year, When any individual courses have been grouped together, e.g., if three different subjects are
combined into social science or history. care must be taken to insure that the course enrollment 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 numbcr of class periods per course which each student attended weekly in
sub-rolumn b. Enter the resulting products in sub-column c. At this point the basic data necessary to calculate the
average number of courses taken per sturde!%t ) and the average number of periods per course attended by a
student in a typical week (Wij ) has be( as,embled. The data might look like the following for a secondary
school situation where three science coutes were being analyzed in one subject area category because of similar
space requirements. Note that only two of the five-year columns have been completed in this example.

SCHOOL (i) T. J. HIGH SCHOOL

COURSES PER STUDENT Utip,
PERIODS PER COURSE (Wii) by SUBJECT AREA

COURSE NAME

Year

c.
E

',.

E

a

1971 72

z .
'E.

= ......=
....

c

45t
....
C.

Year 1972 73

4 1,
C tJ

1:$ ......= 74

c7; &..

c

...a -.b C
:: '1.:

b

t..

.56....
1..

cE.'

.§.0 C 0

a

..b4
z 4.'

.:
CI: 47

»

CHEMISTRY 1 180 5 900 191 5 955

CHEMISTRY Il 35 2 70 60 3 180

BIOLOGY 87
1

3 261 84 3 252
,

-..

....

EXAMPLEFORM B: SECONDARY SCHOOL

In this subjea area, 180 students took Chemistry 1 during the 1971-72 school year, meeting five timesper 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 avmmes 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 Ai. and Wi.. In
situations where two or three elementary space types were under consid?ration, e.g., revIv:tlassel, music rhorn,
and art room, separate subject areas would be appropriate.
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SUllOOL (i) G. WASHINGTON ELEMENTARY

COURSES PER STUDENT

PERIODS PER COURSE (W.) by SUBJECT AREA

CO U RS E

Year 1971 72

..r. ..ue
...., cd
o Q.,
c.. :.-....
5 ...
...., CJ
cr a.

e

Year 1972 73

... CY

c., :-...
-o ,--

. w
or, Cj
Cf.I 11

c

-
?... .:z

0 .2 -:-: -Z;. , .....--

:-... .... g .F. ,...c, :4
L) :.% C.) a": e.:

A I)

.C.3 ..:C
::: Co

-41
,-, o .....5 ' = 'z' ...0 0 CO 0.1

(..) Ltz c.) a, Ci.

c, b

All elementary
. cia.s.sps

4800 5 24000 5100 5 25500

UV A A !DI U......1:11D A i I). V T VA 1 VIVI' A D AT Cr urinr

Step 9. Average Courses per Student (Aii 1. Add the course enrollments, sub-column a, for all courses identified
in Form B, for each of the p;,st years anA 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 lit7e 2 of Form B. These values will
represent the average number of courses in a given subiAct area taken per student (Aii ) in each of the previous

years.

Step 10. Average Periods per Course per Week (IV- ). The next step is designed to calculate the average number
of periods that a course meets during a week. Add the values found in sub-column c for all courses identified on
Form B, 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 (Wij ) should be entered on line 5 of the form. The
calculations required in steps 9 and 10 should be entered on the 'bottom half of Form B, in accordance with the
following example. The subject area consisting of three science courses for a secondary school is again presented.

a = Course Enrollment
b = Course Periods Per Week

c Students Per Week

Year 1971 72 Year 1972 73

Sub-columns
a

Sub-columns
a

! I. Total: sum of
; sub-column a

2. Number of
students
enrolled

;02

290

.
.'

, / 335 0:40.41
Arr

Ad

//

1.

- $.. 0
1387

4.14

/ /
,

, 264

3. Line 1/Line 2
(Aii) Coursest
per student

1.04 /
. .,

A.
, , /

.

1231

4.08

1.26

.

./
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/
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EXAMPLEFORM B: SECONDARY SCHOOL
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In the elementary grade example, where an spaces are being treated together as one subject area, the lower left
portion of Form B would appear as follows:

Sub-columns
a

Sub-columns
a

1 1. Column a.
1 'l' otal

4800
,

,
5100 j/, ,/

, /1
/

,

. 2. Number of
Students
Enrolled

800 , /
, //,-/

'
,

850 ,,i; /,,, /
',/

1 3. Line 1/Line 2:
1

, (A..) Courses
1 ji
: per Student

6

, ://,
/,z ',/ '. //'/./ ,

7 ,. /
6

.
, /

.

4. Total: sum of
sub-column c.

/
//r/i,/

///,/ 24000
,

',

,,

,
...,

7,5200

5. Line 4/Line 1:
(Wij) Periods
per Course

/ / /,/,/ /./ '/ ,/,/
5

.

. ,

,

:' /,/j 5

EXAMPLEFORM B: ELEMENTARY SCHOOL

In this simple problem, it will be noted that the calculated variables (Ail- and Wij ) are not dilf.?rei Z. from the
basic input data used in the previous steps. Every student is expected to attend class six times per i, and every
class meets five times per week.

Form. A Instructions. Once the above entries have been completed for a given subject area, all subsequent
calculations can be recorded on Form A. It should be recalled that, for every Form B there should be a
corresponding Form A. for that specific schok.,1 and/or subject area.

Step 11. Enrollment (N.1. Enter the current and the forecast levels of enrollment on line 1. If the distfict 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 enrollments 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 StudentD.. . The historical values of A- 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 An-- in the current-year
column of line 2 on Form A. If some trend is suggested by the historical values recorded on Porm B, the user may
choose to extrapolate this trend and enter the estimated future values of A. on line 2 of Form A. If there is no
discernible trend from the previous values of Ai, , an average value for this driable 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 type which might be taken by students in each
year during the planning period. The future values for A:- should reflect these considerations accordingly.

Step 13. Course Enrollmehatlijxaisj. Multiply line 1 by line 2 and enter the resulting products on line 3 for
the current year and all future years Oyer the planning period. These values will represent the expected course
enrollment at school i, in subject area j, if applicable.

Step 14. Periods per Course per Week (W. . The historical number of class periods or hours per course which
each stu ent is expected to attend in a typical school week (Wii ) has been recorded on line 5 of Form B. They
may now be used to assist in estimating future values for this 'Variable. Transfer the current value of Wn-- from
Form B to the current year column of line 4, in the corresponding copy of Form A. Again, if some trend 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 W.- . Any factors which may serve to influence the
future values of this variable should be considered as part af this process. The estimated average number of class
periods or hours per course each student attends in a typical 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 (N1 aiicar1i). Multiply line 3 by line 4 of Form A and enter the results
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on line 5. The values found on line 5 represent the total number of student-periods per week which will be
requinA in Cad] year over the planning period.

Step 16. Periods per Dayi" Enter the current and expected number of class periods per day in which classes
are held on line 6 of Form A.

Step 17. :went Days (NI x x P.. ) Divide line 5 by line 6, Form A, and enter the resultingq
quotients on line 7. These values will represent the number of student-days, where a school day is equal to P
periods, per week which must be accommodated in the current time period and in each year over the planning
period.

Step 18. Days per Week ad. Enter on line 8, Form A, the current and expected number of days per week
during which classes are to belteld. 'this will usually be five.

Step 19. Enrollment nbr Period x t x . Divide line 7 by line 8, Form A. Enter the
results of the division on line 9. This figure wit represent the number of students which are expected to be in
attendance at ;my point in time during the school week. Sufficient space must be provided to accommodate
them.

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

Step 21. Effective Enrollment. Divid line 9 by line 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
each 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 immcliate'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. Students per Teaching Station T . Identify 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
years in the future.

Step 23. Required Teaching Stations RTS . Divide line 11 by Line 12 .L'Ind enter the resulting quotient on line
13 of Form A. These values represent future facility needs as meadied in terms of the required number of
teaching stations.

stEni.21Ustir_NTaching Stations (ETSii ). The final aspect of the analysis requires a comparison of future
facility needs with the existing school plane. 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 stirplus of teaching stations over the planning period. If the
v:Lies 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. lf, on the other hand, the values on line 15 are negative, a surplus of teaching stations is implied.

Step 26. Square Feet per Student (Fii ). 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 (115F11 ). Multiply line 11 by line 16, Form A. The resulting products provide a
measure of future facility needs in terrils of the required amount of square footage. Enter these values on line 17.
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). Enter the existing amount of square footage on line 18. If more than one
category of Vducational space or subject area has been examined, caution must be exercised in allotting the total
amount of square footage to the various subject area categories so that no double cr.onting occurs.

Step 29. Seuare Footage Need. Subtract line 18 from line 17, and enter the results on line 19 of Form A. These
values provide a measure of the existing and projected surphis ur shortage of square feet for each year up to the
planning horizon. If the valiw on lino 19 is positive, this means that a space shortzge exists or is expected. If the
value on line 19 is negative, a surplus is indicated. The value itFeif wilt serve as an approximation of the size of the
surplus or shortage in terms of square feet.
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3.4 Analysis The completion of Forms A and B as describi.d in the preceding section yields an initial
measure of tlw nature and magnituck of the school system'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 thstrict. 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 impact of a change in local conditions,
standards, and policim It is equally important that alternative capital plans be tested using
the procedures.

3.4.1 Selecting The district's standards and policies should be considered in light of the district's ability to
Standards meet the educational needs of the community. Thus, some possibilities, such as "double
and Policies sessions," may automatically be beyond consideration as a potential facility deficit solution

because of their perceived educational short com ings.

If the user is relatively unfamiliar with certain variables found in the procedures, the initial
entries may be determined by calcffiating 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
tlw 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 become more important in
contemporary educational thinking, the instructional settings are less restricted by stationary
desks. It is important to remember that the 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 compoiwnt 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 be a short-lived phenomenon. R,.neating the procedures using alternative
enrollment fore.:asts may also yield valuable inight 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 expEcitly
incorporated into the procedures of this component. A twelve.month school year may have
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.

3.4.2 Definitions 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
fadlity 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 wiH be most familiar, it has not been shown to be a
necessarily superior 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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defined in 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 r f. 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 the potential convert:ability of certain
"non-instructional" areas into learning space.

3.4.3 Capital The measures of facility needs on line 15 and/or line 19 of Form A provide much of the
Planning basic information with which specific capital planning strategies can ..(> .:7..v..!ated. The

school system is encouraged to consider a variety of possible solutions c. examine
their facility impact. This will involve changing the values on the appropr.: Form A
for the proposed year in which they would take ffect, and recalculating the formula.

74

Spedfic 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 (Form 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 posfailities 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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4.1 Overview

4.2 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 4 will examine the demand for educational services, in terms of their fiscal
implica lions. This necessitates the forecasting of capital requirements, operating
expenditures, and revenues, and the development of a fiscal plan whereby revnues and
expenditures may be compared and, if necessary, adjusted.

It is r. ident that forecasts of both revenues and expenditures must consider economic
conditions and legal rest ietions. While this component does not attempt to address all
possible situations, it does possess llw flexibility that will allow school planners to consider
unique conditions which may characterize their district. The result of this flexibility requires
that the user make decisions as to how variables will be projected. Also, the uncertainty
associated with each variablr must be taken into account. However, the user's knowledge of
the community and how it is affected by economic factors will ultimately determine the
predictive accuracy of the model. Because 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 uncertainty to a forecast and to estimate
the iiect of these factors cri the overall problem of decision making.

Chapter 4 is div ided into four sections. Section 4.3 deals with future capital expenditures,
whici) may include the construction of iww facilities, the improv?ment of existing facilities,
or both. A technique is provided for estimating expected costs in light of general inflationary
trends and unique local conditions. Section 4.4 is concerned with forecasting operating
expenditures. Twi... 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 categories 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 a 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
o f: (1) capital requirements, (2) operating expenditures, (3) revenues, and (4) bonding
capac ity .

In Section 4.6 procedures for developing a fiscal plan are presented. Emphasis 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 :,: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.

4.3 School District After completion of the Facility Component, the district will have determined its need for
Capital additional space or for the improvement of existing facilities. Because of the influence of
Requirements 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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PROCEDURES FOR FORM E.

4.3.1 SCHOOL DISTRICT _',APITAL COST FORECASTING PROCEDURES
Projections of future capital costs can be carried out in eight steps, using Form E. Historical building cost figures
in the form of an inckx and estimats of the current costs of each proposed capital improvement are the required
data items.

Step 1. Historical Data. Enter 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 th4 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:

%ABCI = [

= 1

= (

(

( BCIt

( 288

1.0249

.025)

BC It-1) 1.00) 100

281) 1.001 100

1.00) 100

100

= 2.5

These historical percentages should be entered in the appropriate columns of Line 3.

Step 3. Percentage Change Projection, 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 for all the years of the planning period.

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

(1) % A BCIt x BCI
t-1 = LBClt

(2) L BCIt + BCIt-1 = BCIt

Equation (1) requires that the value on Line 3 for time period t be expressA in decimal form and multiplied by
the value on Line 2 for the period t-1. In Equation 2 this result is then added to the value on Line 2, time t-1, and
entered on thP 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

(2) 34.6 + 467 = 501.6 or 502

If alternative projections of 7,ABCI have been entered on Lines 3a and 3b, two additional estimates of the
building cost index will be pt,),Able. 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 BuiIdjg 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. Multiply 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 evaluating 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
A.
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4.3.2 Building Cost The previous steps may be summarized with an example using data compiled for a fictitious
Example school district. Form E and Summary Form A have been completed at the end of this

docunwnt 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 year for which data was available is 1974; hence the 1974 information is assigned to
Column 10.

4.4 School District
Operating
Expenditures

As suggested in the procedures, %ABCI has been calculated three different ways. The first
projection. Line 3, Form E, is based on the assumption that past trends will stabilize and
remain constant. A five year average has been calculated, yielding 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 70,LBCI will remain constant at a
slightly higher level than that of the current figure. The third projection is based on the
assumption that the (70ABCI 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 year.

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 years in which the facilities are supposed to be built (Lines 6,
6a, 6b) to yield 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 (Category 300), Supplies and Materials (Category 400), Capital
Outlay (Category 500), and Miscellaneous (Category 600). These categories and their
associated sub-categories are defined in detail in Handbook II (revised) of the State
Educational Research and Report Series, published by the United States Office of
Education.

For forecasting purposes, Categories 100 and 200 have been combined under the generil
heading "Salaries and Benefits." Categories 300, 400, and 600 are combined uncle
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. ii u
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, they 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 school 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 indMdual school.

4.4.1 Salaries and To forecast salaries and benefits, it is necessary to obtain an estimate of the number of
Benefits 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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p rojec ted 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 IT 'los could result in completely unrealistic
employee/teaclwr ratios over the long run. In such situations professional judgement will be
required to make appropriate adjustments 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 tit, -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 these 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 have 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.

It is aisc, evident that the third assumption will often be su iect. The abscence of a
consistent relationship between per capita income ;:.:d salarie.. ;s lucely 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 cuurse, in all cases inflation will continue to exert an
upward pressure on salaries and bic.nefits, a. well as on per capita income in general.

Independent projections of pet- capita 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 bustness and industrial growth associations may also
have recent projections. The .liallenge 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 seem Likely to prohibit a constant relationship between
average salary-benefit expenditures 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 a s to fulzure conditions may be an adequate approach. Steps
similar to those outlined for projt tin 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 rars, thereby reflecting the impact of inflation.
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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 there is no evidence that these more disaggregated
approaches will be more accurate than that recommended above.
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PROCEDURES FOR FORMS F, Fl, G.

.L4.2 SAL.,!: I AN BENEFIT FORECASTING PROCEDURE',
toial school district expenditures for a1ariv i.e.o-fits are carried out in two parts, a forecast of

teta ...p1:yces and a forecast of a'..erage expenditures ;:ploy ce. When multiplied together, the result is an
e of total silary and benefit mitlays over the pericrd. All procedures can be carried out using
F. or V1. and C,

itoutint. htnplc:.ec Project. Thj tv ouch uses orn F. Required data items are historical
ir.ft:rmatior: rt-grdint,:. total t.ac)7:.. t; 7 :H--;(,i,s within the district. and forecasts of future teachers by
year.

Step 1. Historical Data. Line 1 of Form 1:* ,Is the years, with the most recent year for which data exists
entered in Column 10. Enter historical t..1,:ta on the total number of employees on Line 2 as determined from
school record,.. Enter iistorical and projected numbers of teachers on Line 3.

Step 2. Employee-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 at- -'-te cotu .as of Line 4.

Styr: 3. Projected Ratio. Project the number 1 's per teacher. The projection method used will depend
upon past trends and the user's expectations ai developments. If the number of employees per teacher
has been approximately constant in the past ,n ...,pected to remain the same, project Line 4 by using the
awrage of the historical entries in Line 4, or the laA 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
changin,4 h v, in which case the alternative method is recommended.

j..E.L.z, Cmployees. Multiply the ratios on Line 4 times the projected number of teachers on Line 3,
carrespon.;. .. :he years in the planning period. Enter the projected employee totals in the appropriate
columns of Line 2. Proceed to Task II.

'task 1: Alternativc Employee Project tiris. This approach is recommended when the user desires to mak(' a linear
eNtrapolation of the empioyees per teacher ratio. Form Fl is used. It corresponds to Form E in r.ie Enrollment
Cornprinent which k used to make linear projections (Curve Type A). Mstorical employee per te.acher ratios are
iw only necessary data. IWerence to Ow Type A Time Trend Procedures in the Enrollment Component is

,ectitnriended.

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

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

Le23. Complete Steps 8 through 17, entering the data in the corresponding lines of Form Fl. Line 17 will
contain the projection of employees 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 4. Multiply Line 4, Form F times Line 3 and complete Line 2 wi.:h the resulting product. This yields
projected employees for each yPar of the planning period.

Task Salary and Benefit Projections. Form G is used to forecast ...otal annual school district expenditures for
salary and benefits by multiplying the projected number of employees, determined above, times the projected
average expenditure per employee. The average expenditure is for east as an exponential regression against an
independent forecast of per capita income in the commuinty. Historical annual outlays for salaries and benefits,
historical total employees. and historical and projected per capita inco..le are tae 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 thousands.

Step 2. Cal,.:ulate the average salary and benefit per employee by dividing Line 3 by Line 2. The results are
entered on Line 4.

8 4
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Stc,, 3 Enter per capita income projections on Line 5. These may be obtained from the Department of
Commerce's Office of Business and Economic Research Statistics.

Step 4. Using a natural logarithm able, find th p. logarithms of the average salary per employee. Enter these
figures on Line 6.

Step 5. Calculate the arithmetic average of Line 6 and eater this in Column 1 of Line 7.

Step 6. Calculate the arithmetic average of the entries on Line 5 for which there are corresponding entries on
Line 4, For example, if ten years o: historical data for both average salary per employee and per capita income
have been collected, these ten entv: :s on Line 5 rnay be used. 1lowever, if only seven years of historical data exist
for average salary, then only seven years of per eapita income projections may be used. The first three historical
years v.ould 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
tLe, igures on Line 9.

Step 8. Square each entry on Line 9 and enter the results 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 t.mes the corresponding entries on Line 6. Enter these figures on Line 12.

Step 11, Calculate the sum of the entries on 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 15 froni the entry on Line 7. Enter the difference on Line 16.

Step 15. Nlukiply the entry on Line 14 times the projected per capita income for each year of the planning
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 ane benefits for the school district over the planning
period.

Step 17. Multiply the entries ot, Line 18 times ihose 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 columns of

e 3. The user should examine these totals and adjust where necessary on the basis of prior knowledge or
ixper-tations. Enter these totals on ine 101 of Summary Form A.
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4.4.3 Salary and The use of Forms F, Fl, and G have been illustrated at the end of the report with sample
Benefit data for hypothetical school districts. The employee/teacher ratio has been forecast by
Projection simply extending the current value (1.90) into the future. Note, that if all nine years of
Example historical 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, salaries and benefits have been projected to rise from their 1974 level of
approximately S20,348,000 to almost 834,000,000 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 employees" was not listed for 1965. Therefo:e, 1965 was
eliminated from 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 forecast might be considered.

4.4.4 Supplies and In most school districts, salaries and benefits will constitute between seventy-five and ninety
Services per: ent of the total operating costs. Because the ex.)enditures for supplies, services, imd

other non-salary operating costs are often relatively insignificant, some users may elect not
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,1 operating costs. The
projected total operating costs are then recorded on Line 107 of Summary Form A.

On the other hand some districts will want to project non-salary expenditure categories
directly. In general this should be performed on a disaggrepted bazis. Each major sup-ols-
service category should be analyzed to determine the ext :it to which varie.pri!.
relation to the number of students, the number of tea6ers, or the nur 'icr an,
facilities. The volume or amount of service and supply requirements in the future
be forecast as a ratio of an independent forecast of teachers, stuilants,
Projections of unit costs for each supply or service category iec za.ry L cornlet, the
process. They can )e extrapolated in light of histoic,:' values and udge,nent as to
inflationary trends ,lultiplication of the unit cost forecast times the value forecast yielch,
projected expendi- .re per category for each year into the future,

A compromise approach is illustrated in the following procedizes. The total cost of supplies
and services is forecast on the basis of expected cost stm:lent times
enrollment. This approach involves more work halt tne imie tati- techaiq,!c out'ined
above, but far less effort than a detailed categoty-by-catf-gnry analysis.



PROCEDURES FOR FORM H.

4.4.5 SUPPLIES AND SERVICES FORECASTING PROCEDURES
The technique 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 ye:.:s 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 re, Pnt data is available. Enter historical and projected enrollment information on Line 2. Enter historical

the total cost of supplies and services on Line 3.

H,.,;) 2. ;;ivide Line 3 by Line 2 to obtain the historical cost per student of supplies and srvices. Enter these
.Igures in the appropriate columns of Line 4.

ten 3. Calculate the incremental change in cost per student from year to year. The change for year t is
calculated by subtractirw the Line 4 figure in year t.1 fr: in the figure in year t. These totals are entered on Line
5. Note that in situations wilere the cost has dropped L 0:h one year to the next, a negative number will result.

Step 4. Calculate the annual percent..ge change in the cost ner studei l. by 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 Column 10 of Line 7. If the recent
historical data appears substantially different from the older data, it may be appropriate 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 with the number 1, corresponding to
each year of the planning period. Thus, Column 11 should contain 1, 12 should 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 sec(' ad 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 each 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
2 to obtain the total cost for supplies and services for ea .A1 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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4.4.6 Supplies and An example of tlw technique for projecting future non-salary expenditures as a function of
Services anticipated enrollment is illustrated on Form II. In this 5ittr.t ion, an average increase of nine
Projection percent in the cost per student is anticipated annually in the coming years. This increase
Example would result in a cost per student of approximately 612 in 1984 or (assuming a projection

of 24,575 students) just more than 815,000,000.

As noted above, many users wili desire a finer bri a;,.Pown which will necessitate forecasting
different items independently. The same 'procedures can be used. The projections should be
based primarily on expectations regarding future rates of inflation. If the user expects an
absolute increase or decrease 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 incre:ise or decrease per student should be calculated and
added or subtracted to the average cost (Line 7, Form II) before completing the
remaining steps.

An y. additional expend:tures may be entered on Line 106 of Summary Form A. The total of
Lines 104. 105, and 1C, ; should be entered on Line 107 of Summary Form A and the sum of
Lines 103 and 107 entered on Line 108. Form A is now complete. Total capital and
operating expenditures have been forecast.

4.5 School District In this section, methods are presented for forecasting school district revenues from local,
Revenues state, and federal sources. In generai, local revenues will be based primarily on a forecast of

assessed valu.,''on; state revenue will be based on forecasts of enrollment and/or assessed
valuation; ti.Y' deral revenues will be based primarily on the historical percentage of total
revenue conttibuted 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 rewnue sources, with all other amounts added on as a percentage.
Alternatively, every ,urce of funds may be forecast directly.

4.5.1 Local Revenues The )perty 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 miques described below.

4.5.1.1 Proper ty Tax Two factors contribute to the change in a community's assessed valuation: first, the
Revenue development of property, including residential, commercial, and industrial actiVity; and

second, inflation as it is reflected in the reassessment of existing structures tind tl:c value of
new stmt.:tures. In a sense, these two factors represent two types of growth: real growth
based on the increase in the actual number of structures, and monetttry growth ;:s reflected
in a higher value for new and old structures. To capture both effects, assessed valuation is
projected, first, by forecasting the amount Gi new residential, industrial, and commercial
property which will be developed duri:::1, the planning period; and, second, by adjusting the
assessed vakiation of existing structures for inflation.

Depending upon the particular school system, assessed valuation can be predict?d,
gross or disaggregated data. Gross data, in which no distinction between types of i.;,:pc:ty
made. is tecorroz-nded for those districts where one' type of property dominate5;,
example, a community that is primarily residential,v1th little or no industrial or comnip'es:
property. Disaggregated data is recommended for those districts in which more tnan
type of prcperty development is significant and/or shows divergent growth rates.

The steps outlined below can be cares:d out, using either gross or lisaggregated data. If the
disavregat2c1 approach is used, the steps will have to be carried out individually for each
data group. It is also possible for the user to lump two categories together, e.g., commercial

:Isdustrial. In this case, the steps will have to 1w earsied out twice, once for each data
group.

Those users with very little time or data may substitute a simpler apdroach for calculating
asses3ed valuation. Instead of analyzing real growth and ii.:lationary growth separately, they
may simply extrapolate historical assessed valuation totti,s, using the linear (Type A) or

nnear (Type B or Cl curves described below.
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4.5.1.2 Community The initial task in forecasting aessed valuation is to identify a trend or curve which is
Development believed most likely to reflect the future pattern of land development in the schooi district.
Analysis In order to spcify 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 concitions.
Trends in interest rates. availability of credit, unemployment, labor force. and similar factors
should be consklered, if possible, in consultation with business and economic analysts in the
community.

In the Enrol !mei, Component, Section 2.2.2. "Time Trend Projections," three curves have
becn 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 a valid assumption %%here 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 growth. 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 o'-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 growth. diminishes and eventually becomes negligible as the upper :imit is approached.
As explained in the Enrollment Component, because communities may be in different
p- ases of development, the historical data may not appear to follow a logistics growth
r -.ern. However, the curve will often remain applicable

atlinear decline patterns may be estimated with an inverted logistic curve. The curve is
ba.,ed 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 deal e pattern, but, the curve may still be useful.

Before selecting a curve, the user should graph the historical data and compare the graph
with the vario!.:s figtues pri.,sented in Chapter 2. This proc lure will assist in selecting a curve
by providing a vizual comparison between previous trends and potential future trends.

Once an initial selection has been made. the impact of future economic conditions should be
considered. This consideratl,m should be done with particular care in cases where
development is expected. Facto.:s to be examined should include: (a) intcrest rates on
loans, (b) availability of loans. (c) construction costs and the impact of inflation on these
costs, and (d) arces of employment in t.iic area. An increase in factors (a) or (c), and/or a
decrease in (b) 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 tile necessary historical data is collected.

4.5.1.3 Assessed After the number of dwellings and the amount of commercial a;..1 industrial activity have
Valuation and been projected, an estimated value must be determined. The assessed valuation is usually
Tax Yield calculated as a percentage of the true value of real 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 ii"w structure or a demolished structure is calculated.
When multipiied times a projection of thc total new or demolished units, the addition or loss
to the tax base is calculated. Second, procedures are provided so that the impact of the
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municipal or county reassessment policy can be determined.

The theoretical tax yield is calculated by mutliplying the assessed valuation forecast times
the tax rate. In communities where tax delinquency is a problem, this potential yield may be
multiplied times a collection rate to determine a more realistic yield.
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PROCEDURES FOR FORMS Ll, 1.2. 1.3, & .1.

4.5.1.4 LOCAL PROPERTY TAX FORECASTING PROCEDURES
For usts of local property tax revenue require several activities: the projection of community growth or decline,
th projection of assessed valuation, and the application of a tax rate. Procedures for carrying out these activities
a:'t. organized into two tasks.

Task I: Community Development Projections. The procedures for projecting community growth or declirw have
been explained in Section 2.2.2.3. Form 1.1 is recommended for pAecting limear growth or decline, Form 1.2 is
recommended for the nonlhwar growth situation and Form 1.3 is recommended for the nonlinear declining
situation. Instructions are presented for those steps that differ from the specific proceoures described in Chapter

Forecasts made with tlw 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
orsidential, commercial, and industrial land use categories are needed. If two categories are grouped together, two
totak ari, 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. Buildie a 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
&scribed below must be carried out. If desired, a separate curve could be selected for each land use type.

Type A CommunitiesLinear Growth or Dec lioe. Form 1.1 used to forecast land development if a linear curve
has been selected.

ep 1. Select the appropriate number of historical observctions to be used. This selection will depend upon the
number of years 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 historical 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 enrollment
on Line 7.

Step 3. All remaining steps are then compleL, . 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 curve be considered.

An example of a school district's projected development is presented on Form 1.1 at the back of the report.
Residential growth has been forecast in terms of future dwelling units, using ten years of historieal data. Based on
thr assumption of linear groaili. Lhe district is projected to grow from its 1974 size of 2,658, to more than 5000
units in 1981.

Type B CommunitiesNonlinear Growth. Fore 1.2 will be used to forecast development if a nonlinear growth
CM. v iS

:3'tep 1. Select the approxitnate number of historical observations to be used in the calculations. It is suggested
that between rive and ten years of historical data be used. lf, however, some substantial peHod of decline in
development occurred at the beginning of any span of observations, the data for these years:711111d not be used.
The lines on Form 1.2 correspond to those described in the steps for Curve Type B, Section 2.2.2.3, Chapter 2.

9 1
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.Slep 2. Complete Steps 1 through 6 as described in Chapter 2.

Step 3. Complete Step 7 as &scribed 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 24; Lines 1 through 24 should now be completed. Line 24 will contain the
estimated number of structures projected to exist in each year 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 years of historical data. Based on the
assumption of a nonlinear t,frowth pattern, this district is projected to grow from 2200 units in 1974 to almost
2-100 in 1984.

Type C CommunitiesNonlinear Decline. Form 1.3 is used to forecast development when a nonlinear decline in
the number of structures is expected. The lines in Form 1.3 will correspond to those described in the steps in
Chapter 2, Section 2.2.2.3, Curve Type 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 cc Line 7.

Step -1. 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 year of the planning 7. :,od.

An example of a district', trojected decline is presented on Form 1.3. Residential decline has been forecast in
terms of future units, using seven year; of historical data. Based oi noffiiniNa decii:ie that
would approach a limit of 3000 units, the district is expected to nave approximately 3100 units in 1984,
compared with 4500 in 1974 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
ascssed valuation and tax yield. Form J will bo used. If more than one category of land was analyzed, the
idwing steps must be completed for each t pe. The district's total assessed valuation will equal the sum of the
individual land type assessed valuations. Required :nput daa includes his,..rical assessed valuation information,
historical numbers of new and demolished units, expected inflation rates, expected local government reassessment
pohcy, 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 to 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 .t..orne of the columns on the left should be blank. For example, if only four years of -.'storical data
are used, Columns 1 through ri will be left 'plank. Enter historical assessed valuation data fur the same years on
Line 3. If residential property is being considered, then only the assessed valuation for residential .1;lructures
should be recorded. If commercial or industrial acres or square feet are bdng analyzed, commercie r7
assessed valuation is recorded.

ats.2.2.. Calculate the annual incremental change on Line 2. Enter these figures on Line 4. These figures represent
the net ',:lerease 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 actual or projected new units. A few
communities will be characterized predominantly by demolition or abandonment, with very few new units
expected. In V ,e cases the vakws on Line 2 will be negative. Still other communities may be characterized by
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significant amounts of construction and demolition actkity concurrently. Each situation demands a different set
of steps as outlined in the following options.

1. Predominant Decline. If major 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.

9. 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 total 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 on 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 equal the
net change in structures (Line 4).

Step 4. Multiply 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. Estimate 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
referenced 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 represe"t 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 built in each year and divide their combined assessed value by the sample siZE to obtain an average
value. Thr figures are: entered 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, yesr t, by the values for the previous year, t-1, on Line 10. Enter the results on Line 12.
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st12.19. Project the rate at Which the average value of new structures will grow in the future. Given the rapid
inflation in construction in recent years, this figure will be difficuit to estimate. One approach is to select the
most recent rate of increase. which is contained in Column 10 Lino 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
rates are selected 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 each 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
value in nolumn 11 will 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 projections of average assessed valuation for new structures
should be entered on Line 16.

If different growth rates bavc bi,en selected for separate years of the planning period, they must be applied
inclividualiy agairsf: the avvro a:kissed valuation for new structures in the previous year. For example the
estimated per( 1,:qage inerea,e in Cchimn 11. Line 13 would be multiplied times the current average assessed
vaivation per new structure in Column 10. Line 10. The resulting product would then be multiplied times the rate
in Column 12. Line 13. etc. Enter all projected figures on Line 16.

Step 14. Multiply the entries on Line 16 hy 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 1 .0 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 the net change in assessed valuation because of construction and/or 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 awn: 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
years 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 will 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
represent the percentage increase in the assessed valuation (it 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 cann ot. made with Form J. The user must
calculate each total individually and then enter the amount in the proper coicemn 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.

\Vt AVt-1 (Xt) AVt-1

where AV equals assessed valuation in year t.
t equals 1, 2, n and corresponds to each year of the planning period.

AVt
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AV t-I equals the assessed valuation in year t-1.
X t equals the percentage increase in the tusessed value of existing property in year t (Line 18).
LAV t equals the increase in assessed value because of new and/or demolished structures (Line 15).

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

AVt-1 + Xt.) 4. ilAVt

Column 11 = 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 21 Line 18

For example, in a school district with an existing assessed valt...! 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 and rounded as follows:

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

17,657,290 + 903,300

= 18,560,590

= 18,561,000

Alterna'1% in a district where the change in assessed valuation of existing structures was expected to be + .015
annually k Aumn 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:

AVt = 16,500,000 (1 + .015) + (-1,500,000)

108,097,500 1,500,000

= 1(... 6,597,500

= 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 mrty .-e 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, er 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 enttred in Columns 1 to 10 of
Line 24. This rate is determined by dividing the taxes levied during the past several yens by the amount actually
collected. The future rate should then be estimated, entered in the remaining column:: of Line 4, and multiplied
by each entry on Line 23. This procedure will yield an estimate of actual property tz 4. revenue which the district
is expected to receive. 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 and the values on Line 25 (or
Lme 2,3) to Line 203 of Summary Form B.

In the final section of this component, procedures are offered for creating a fiscal plan based on a comparisork of
estimated expenditures and revenues. As part of this analysis, the district my 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 Fowl 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. Additional tax revenue might be derived from sales, income, and a variety c

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 loct.
property tax revenue to tntal school district revenue should be calculated for previous year;
An average or projected ratio should then be applied against the projected property ta:
revenue for future years.

Some districts will want to analyze other tax revenue separately from non-tax revenue ani
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 most of the revenue categorie
be projectee 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 ma]
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 squan
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 a 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 ;
?unction of one of these variables. If a corporate. business, or sales tax is a source of revenui
for the school system and only total property development was forecast, this figure may bi
used as a surrogate variable.
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PROCEDURES FOR FORM K.

4.5.1.6 it Viii-11 RE% t.NU1-. 1Nt1 PROCEDt.RLS
prt,!eet ;twat txtrapolation method, Curve Type \viU he tbed as

S1'1: 10:1 : F::rtdlinent Component. In t-ach ea-4,. the tax re', nue to be projected is the
trin the m,truction-:. The number of dv.elling units, business units,

ar.. lune in lift lint.ruct tons. Form K presents an example of
ome th,, e.cegorre, !!!'...t o, .-;:ina:.11 Salt, Ia..: revenue is the dependent variable to be projected.

; Jr, %ariable. .1> ,uch. both historical and projected numbers
.r - F- I Form K orre,pond to those described in the steps in

t r

Ste, l. Comp:et, H.r7n mt11,,,!td ..-,tcp I In the Lnrollment Component. In Step 2 substitute
in.torteal And !lir r;mliwr coniaraoreiiat ftir the munber of year,...

2 Compit.tt. 6 .

plact enrollment, in Step 7 and enter !hese figures on Line

Sieo I. 1.'?Ipicic IT I.mt 7 .x;i; contain projection. of taX revenue for each year of the
puriotl.

a o.venue, ..rt on prop, ;:nd 'or income will increase or decrease as a function of either
a:: tricrea,c or decreo-4. in the amount oti property andi'or income in the district: or an incr-iase or decrease in
idflotnui Inethot: initlmed above pridects incri,asis or decreases in tax revenues only ;is a function of changes

rty. it behe.,cd tilot tne projections of' the tax revenues are too low, the user may adjust them
upward has,i1 expecto:rons of !inure rates of inflation. If more than one kind of local tax exista in addition to
the property tax the:: N.:1. prolections be necessary, using Form K. In each case. the independent variables
is.ikic led toi testi On' 1,, fit') aitable for the historical and projected planning period, and (b)
directly ir indirect Iv !ti to :irojectert. ket emit. from all other local taxes is entered on Line 204

Furin Pi 1 idol tax re trim: !twat suurciisi, the sum (d.. Lines 203 and 20-1. This total is entered
i '115 id'

l'flocIWI'RES FUR FORM I.& NI.

1.5.1.7 Ni)V1.\\ 1:1',V1A1
uinO ,: etlIniere:111- of standard

ftrt noiceduri- .1s other 7:ion the proper:. tax. the user is encouraged to develop
thin m thi run,: opproaclies ore outimcd below:

nnim, important sinirce of rt'veinlo. schttoi
ni,eni dr, .1 lio'.11,,n id. the -r iitudents at tending schools within the district yet residing outside its

gi-ograpinc humidor', ,pecd metirod of policy' trig tuition can bi pro% idert here. 'I he user should e!,tunate
th.".undH ;1111, iiitt,,uk the thiat are expected to attehd schools within the system,
th- boord'i, suil; :dam e. ;:nr! III future cars.

. .,0,j4R ti! fp' rrlalcd Ow ;111ifibt'r and preferences of
ude:d Pat i nielnde food -.en ice p.c... mew:. tran,portation lees, :v't ivny f,es. and other miscellaneous charges.

i he ea di-a l'orica..1 Approoch tai deterninie icohy viliat percent of the student body has participated in
the program. aid .o.hat con!nbt ion per studeut has been. EA imati", can then be made as to the
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e%pected perct ::t .tudents t,i parti.cipa;i. ',Li. future and thi expected average. charge per student.
b., tile ilurither of i.,..ncet,.(1 s:1:dents. a, projected in the Enrollment

CI Inirom.nt. provute, en tit. i.tircea.'lt.

may be itccompiished for ea:t.:.,orles, using the Curs-e Type .1 r-gre.ision 7his case revenue
:.: category dependimt ..ariable, and enrollment (Ili. independent ; L provides an
; e.imple ta,w .-,..!ected activity fees miOt proje::ted. As the otner Curve Type A forecasts, the lines on

1. cierres.,,,m: ti» steps de-a.rii-,ed Seet:on 2.2.2.3 of Chapter ''.

*,co 1. Conitneie Er., 1 Foi'm I. indiciited in Step i in the Enrollment Component. In S:ep 2, substitute
11:..torleal and enrollment for the number id yi ars.

s.k.ps :i through ti indicated.

o :1. data on pupil fees. in place of enrollment, in Sh.-p 7. Plact.' these figures on Line
7.

Cc St-ps il.rough r.,,hcateiLi. Liue 17 coiliain the projection of activity fees for each
year of !Ai:, p:mining

I!' ard not account for the impact of
If thi. ust r prni.,cntifm, doximard, niay adju-..ted accordingly. based

about fOtUre

fuial lif re.-enues for eim...,ideration is the i....terest on investments. EarnMgs on
Lir,' a of !ht. tune-hii.; betw....en the ren.oipt of and the payment of t xpenses. They are

ri..tThenceri the rate of illit'reNt. being paid i,n short-term investments. Earnings from long-term investments
cobtribub to Tn.. eategor.. hut will not be applicable to most districts. It is reconimended that

poijec:, d a, a fur...tioi. tot.al loyal taxe receked. Form :11 is med to record these

Stet, 1 Lim 1 ',lire current year in Column N. Enter instorie:d and projected data on
total ;Li al tax revenues ietim.ed the correspondin.g columns of LIM. 2. This information is on Line 205 of
Summar, 'Form h. Fmer historical data eatrurign invtstments017 Lino 3.

Step 2 nit by 2 ..iid ,.nter lotali int Lint! I.

Step et ail ea, iting-as-aperent.of-taxes figure expected in fit:lire years. .1'his may be achieved by
computing the aril:inlet aerage 1,ine I. Enter this figure in Column 1 of Line 5. Alternatively. Cr, most
recent year ..alue be used (Line -I, Column lilt, ot the historical figures may be projected.

Stem I the entries on Line 2 inirre:-.ponihng to the planning period. Column 11 on, by the entry on Line
5. 1:e.c:.,rd tMese totals on lane 6. Hie totals opr....nt projections of earnings on investments for the planning
period.

".11, p totai tax
or.ested e.nch ear. It the pert Lot rine, decide what factors contilbuti.

Nlotement, irter..,' rates tH" ail imp,,rtm..., consideration: however, tly,se are
diffietii: to predict Vi.,re d to be in, only cati,e with local authorities

b.. appropriate tin deo ,..*:tent to tate:, aft. expected to continue to increase. If, however.
n-ban..;, of other pobc's ,ariab1es. ihe ncer ;.1",aiii consider what th, t.rend will be in the

Liet r. of 1..orm 1. on !be . judgement.

eh, .1,4riet re.,enues are ,..ibteet ;le+ broad diumition and ...amnions that they can only be estiimitcd
15: 1.41,40i111.1,1. Again, earlier decisions regarding expected rates of inflation

kkp: nond tnahing these decision.

.\:: r".: ard ;lob h lied:\ ., peello ,trict shoald he
totah ,i..d Lee [ow; I',

9 8
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4.5.1.8 Intermediate There are two general cases in which a school system may receive revenue from intermediate
Sources of sources. The first is the situation in which the district is not a legal taxing entity and derives
Revenue 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 tax:mg entity that receives some of its revenue
from the intermediate source, either because of local 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 discretion in
the allocation of collected funds.

If either case exists in the school system. the user must obtain a forecast of intermediate
revenues for each 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.

4.5.2 State and The school district's local revenue is increasingly being supplemented by assistance from the
Federal state and federal government. This results from the ability of higher levels of government to
Revenue 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 0) revenues for or on behalf of the school system. Federal aid is usually so
small as not to warrant subdivision into separate categories as part of this analysis.

Unrestricted Grantsin-Aid. Unrestrieled grants-in-aid are the primary source of revenues
from the states. In recent years this category has constituted a considerable portion of the
school system's revenues. Approxirnately thirty-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,
StrayerHaigMort, Percentage Equalization, Guaranteed Valuaticn on Tax Yield, and
Complete State and Federal Support. Within each of these techniques there are so many
variations that 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 a new technique.

Restricted Grants-in-Aid. Restricted grants-in-aid at the state level include several categories
of special purpose programs such as Special or Exceptional Educaion Grants, Vocational
Education Grants, Transportation Grants, School Housing 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. Simlarly 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 qualify.

Revenue in Lieu of Taxes. Revenue in lieu 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 technique 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 0.

4.5.9.1 STTE REVENUE FORECSTING PROCEDURES
Tecimiques for projecting state aid must be tailored to the particular legislative programs that apply The
procedures outlined below .thould be considered initial approaches to be refined in light of the school district's
unique setting.

State Aid as a Function of Enrollment: Form N. In many cases state aid is awarded on a per studeni: basis, using
either enrollment or average d.aily attendance. In some instances, it. may be awarded on a per teacher basis. in
which case. historical and projected data on the number of teachers should be substituted for enrollment. Form N
is used to projvct state aid as a function of enrollment. Its lines correspond to those described for Curve Type A
in Section 2.2.2.3, Chapter 2.

Sten 1. Line 1 contains the years, with the current year in Column 10. Enter historical and projected enrollment
figures on Line 2.

Step 2: Complete Steps 3 through c; as indicated in the Enrollment Component. completing Lines 3 through 6.
Columns 1 through 10.

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

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

State Aid as a Function o Assessed Valuation: Form 0. Ihe second method for projecting state aid uses state
aid per student 'is the dependent variable and assessed valuation per student as the independent variable. The
projections of state aid per student are then multiplied times enta,11ment projections to obtain total state aid.

"Die rationale behind projecting state aid as a function of assessed valuation per student derives from the fact that
niani states are taking steps to equalize the quality of education. This process often involves providing more
support for poor r districts, where the rel,..ive wealth of a district is measured in terms of its assessed valuation
per student . Form 0 will be used to make the projections. The method is again a linear extrapolation using Curve
.Fypc A. Additional lines must be added. e.g., la ld 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 I. Line 1 contains the years, with the current year in Column 10 Enter historical and projected enrollment
on Line Ia. Enter historical and projected total assessed valuation on Line lb. These figures may be obtained
from Line 201 of Summary Form B. Enter historical data on unrestricted grants-imaid on Line lc.

Step 2. Divide Line lc by Line la. Enter the resulting state aid per student figures on Line ld.

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

Step 4. Complete Steps 3 through 6 as indicated in the Enrollment Component. Enter the results on Lines 3
through 6 on Form 0.

Step 5. Move the. state aid per student figures from Line Id to Line 7. in place of enrollment, in Step 7.

Step 6. Complete Steps 8 through 13.

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

Sten 8. Complete Steps 15 through 17. Line 17 contains the projection of unrestricted grants-imaid per student.

Step 9. Multiply Line 17 by Line Ia. Enter these figttres on Line 18. These figures constitute projections of total
unrestricted grants-imaid to the district for each year of the planning period. Transfer the projection of
unrestricted grants.imaid 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 lvgislation. The user is cautioned to view these projections with only the amount of
certainty one has in 'le activities of the state legislature. If during the planning period the formula for
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distributing unrestricted giints-in-aid changes. these figures should be recalculated.

Restricted State (;rants-in-Aid. If thy dhtrict participates in various restricted aid programs, those variables used
malz.ing the allocations should be identified and projected. In most cases, enrollment, assessed valuations, or

k-achers fiirecasts winch have already been made may be used as the independent variables in a Curve Type A
linear regression. Ill some cases a simple extrapolation of historical values may provide reasonable forecasts. In
.;tich instances Curve Type A could again be used with time as the independent variable (See Form I1). All
prijected revenue in the restricted grant-in-aid category should be placed on Line 216 on Summary Form B.

enue in Liyu or Taxes. If the state pdvs re.,enue in lieu of taxes. calculate the assessed valuation of all land
in..oked and the rate oi coinpensation. Vnteu the anticipated revenue from this source on Line 217 of Summary
t'orm B where appropriate.

Re..enue for or on Behalf of the School System. If the state contributes a portion or the taxes it collects within
the district. project the expected tax revenue. The procedures outlined in Section -1.5.1.6 for calculating other
ktcal revimue may be followed. The fraction of ;tate t.;:x revenue expected to be returned to the district
should be entered in Line 216 of Summary Form B.

After iinnictins the proi. of all revenue from the state. record them on Summary. Form B. Lines 215
ritrou:Th 215. Ent...r the i:ies 215 through 215 on -,-Me 220.

PROCEDURES FOR FORM P.

FEDERAL REVENUE FORECASTING PROCEDURES
If federal rtyrillik i received by the district, the user should identify the specific programs and the allocation
formula, it' any.. used. Projections hy program eittegory should then he made based on judgement, as to the
program's continuation and tile district's :Merest and ability to LqUalify.

Those districts interested in a gener;_tl forecasting technique may consider the method presented on Form P. This
approach rests on the assumption that federal revenues to the district will continue to cover the same percentage
of cost in future years as tImy have in the past. Thus, federal revenues aro forecast to vary in proportion to local
costs.

Data requiretuents include historical and projected figures for district enrollments and costs, and the amount of
federal revenue r Occivcd by the district in past years.

Step 1. Planning lIorizon. Line I should designate years with the current year period entered in Columi 10 and
years for which projections are to be made entered in Columns 11 tiroughout the planning period.

Step 2. Enrollment. Enter historical and projected data on total school enrollment on Line 2.

,ltep 3. Total Cost Information. Enter historical and projected data on operating costs on Line 3. This dat.a will
have been previously calculaten and entered on Line 108 of Summary Form A.

Step L Previous Federal Assistance. Enter the amount of total federal ri venues received over the past years on
Line 4.

Step 5. Average Costs per Student. Divide Line 3 by Line 2. Enter the resulting ,iverage cost per student on Line
5.

Step 6. Avert,ge 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. Enkr these figures
on Line 7. These entries represent revenue per student as a percentage of cost per student. Line 7 can now be
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 thc percentage may be
appropriate if it has demonstrated a clear upward or downward trend in the past.

Step 8. Projected Federal Revenue per Student. M 'ultiply the entries on Line 7 corresponding to the planning
period years (Column 11 on) by the corresponding columns on Line 5. These figures arc entered in the remaining
columns of Line 6. They represent projected revenue per student.

Skp 9. Protected Federal Revenue. Multiply the projected revemw per student (Line 6) times the corresponding
projected enrollment on Line 2. The results should be rounded alai entered in the remaining columns of Line -1.
They represent projected federal revenue for each year of the planning period.

The projection of fJderal revenue to a school district using the above technique is illustrated on Form P at the
end of this report. In this exatnpk. the school district has grown dra-.iatically since the mid-1960s from
approximately S500 Audents in 1965-66 to 21 600 in 197,1.75. During tffis time federal revenue per student
climbed even wore substantially from $8.75 per student to S32,10 per student. Assuming that the federal revenue
per student is the ,alite percentage of cost per pupil in the future as in 197-1 (i.e.. 2.7 percent). then federal
revenue per student is projected to grow to 8-15.7.1 in 198-1. When multiplied by the projecterl enrollment. the
total federal revenue is forecast to climb to S1,12.1.000 n 1981,

The projected federal revenue on Line I should be entered on Line 225 of Summary Form E. Lines 210, 220. and
225 ean then he stunmed and the total entered in Line 230. This total represents a projection of the school

1krn total revenue froin all sources.

1. 0 ,
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4.5.3 Bonding In some cases the revenue raised from local, state, and federal taxes will be sufficient to
Capacity defray capital as wen as operating costs. This may be true if the proposed facility plan is

modest, or if 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 constructio.1 or modernization funds. For most districts this will require
that. thcir bonding capacity be examined.

The calculation of 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. If these variables have not already been projected specifical/y in this chapter,
the user must supply tlw forecasts or develep them, using one of the techniques 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 capicity minus any outstanding bonded indebtedness.
Procedures have been prepared to project the net 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 facility 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 cutting back on
plamuid 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 capacity was negative (i.e., a bond issue of the
require(1 magnitude would not be legal), thee 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. a:tdjor build fewer new classrooms. Alternatively. the district might attempt to
2av 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 years 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,
paynwnts on principal might be delayed until a future time period. Again, these choices
would be dependent upon laws regarding debt retirement, the bond market, and upon the
district's cash balaiwe.
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PROCEDURES FOR FORM C.

15_3.1 BONDING CAPACITY FORECASTING PROCEDCRES
Distrms that m'ed to determine whether they have sufficient capacity to finance a facility plan by. issuing
add-iional bonds. should use Summary Form C. knowledge of state legislation concerning bonding limits is
necessary. as well as projections of assessed valuation. payments on existing debt, and the proposed size and terms
of the ilev, hoods.

Step 1. Assessed Valuatn. Place the years of the planning period on Line 300. Enter the projected tothl
assessed valu: thin for each 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 that contribute to 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 -1. Bonding Capacity Percentage. Enter the percentage by which gross bonding capacity is determined on
Line 30-1.

Step 5. Gross Bonding Capacity. Multiply Line 30-1 times Line 303. Enter the totals on Line 305. These figures
now represent the school district's gross bonding capacity for each year 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 outstanding bonds at the end of the current year.

Step 7. Debt Retirement. Enter the bond retirement scLedule in the appropriate columns of Line 307. These
amounts should represent the payments on principal which have been planned for each year in tho future to
amortize all existing bonds.

Step S. Future Indebtedness. Subtract the payment in year t. Line 307. from the current indebtedness in year
t-1. Line 306. This will yield the remaining indebtedness that can be expected on existing bonds at the end of
year t, after all retirement payments have been made. The calculation should be carried out for all years of the
planning p:.riod and recorded in the appropriate columns of Line 306.

Step 9. Net Bonding Capacity. The net bonding capacity is calculated 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 indicate the maximum amount of additional bonds that could be issued for different years in the
future, based on the projected change in assessed valuation and the planned debt retirement schedule

Step 10. Planned Facility Expenditures. Calculate the probabIe size and timing of bond issue necessary to
support the planned facilities. 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. Ti:e probable expenditures for new land and new or
renovated facilities have been calculated in Section ,1.3. New boi.71 issues should be considered if it is not possible
to finance these proposed facirjes out of current revenue, a sink:ng fund, a !easing arrangement, or a state loan.

Step 11. Planned Retirement ScheduleNew Issues. Calculate a tentative retirement schedule for the proposed
future bond issue in light of the expected terms and requirements. The first seheauled payment on principal for
the proposed issue should be recorded on Line 310 in the appropriate year.

Step 12. Impact on Futvre Indebtedness. Subtract the payment on the proposed bond in year t+1 from the
indebtedness in year t for he proposed bond issue. The entry on Line 310 should be subtracted from the
previous year column of Line 309,

Steps 11 and 12 should be used to complete all columns on Lines 309 and 310. If a second bond issue is planned,
the value of that issue must be added to the planned bonded indebtedness in the year 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
calculation of planned honded indebtedness:

"It "It-1 ItSt NB
1.

HI bonded indebtedness
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RS retirement schedide
NB new bond issue

The example illustrated on Sumniar Form C presents a district that proposes two bond issues: a midion dollars
next year. and two million dollars in four years. The calculations of bonded indebtedness in the fourth year (Line
309. Column 1.1) involve subtracting the $100.000 paymnt on principal fTom the previous year's $800,000
indebtedness, and then adding the amount of the new issue.

Step 13. Proposed Net Bonding Capacity. The impact of all proposed indebtedness on the net bonding capacity
:nay be c?.lculated by subtracting the values on Line 309 from the corresponding values on Line 308. Enter these
new net bonding capacity figures on Line 311. The values on Line 310 represent the future net bonding capacity
of the school system in light or the proposed bond issues. If any of the totals on this row are negative, the user
must make adjustments by decreasing the amount of the proposed issues or by rescheduling payments on
principal.

The Fiscal File final requirements of the component is the development or a fiscal plan by comparing
Plan projected revenues and expenditures. Preparing this fiscal plan may require lhat several of

the entries on the Summary Forms be recalculated as alternative conditions and progrhms
are analyzed. Throughout this process. the user is encouraged to keep in mind all
assumptions underlying the projected variables. For example. if a conservative estimate of
the expected inflation rate was used to calculate 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 precaution might be achkNed by
requiring a safety margin either in the cash balance or in the net bonding capacity. The
importance of contingency planning. so that a district can react effectively ir certain
projections do not materialize. cannot be overemphasized.

Nluch or the fiscal analysis associated with the closing or construction of socfic buildings
cannot be dont with a pre-defined form. Instead, all incremental chanes in both revenue
and costs must be considered. totaled, and then added onto the :uppropriate lnws of
Summary Form 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: also. be affected if the building and site are leased or sold.

The construction of a new building will nave an equally diver hnpact on operating, as wc11
as capital. w requirements must be established for changmg light bulbs, plowing
parking to, :, purdiasi,4 hbrary books, and the hundreds of other necessary supply and
service act-. More difficult will be the deternunation ot additional staff necessary Lo
meet custo R.ti and at--miinistrative requirements. The difference in operating costs due to
utility transpc,rtation, and other factors may be important in deciding between building a
new structure ,ersus adding to an existing one.



PROCEDURES FOR FORM D.

4.6.1 FISCAL PLAN PREPARATION PROCEDURES.
Preparation 10f a fiscal plan capable of supporting the proposed facilities can be best accomplished by assembling
previously calculated information onto Summary Form D. The impact of policy alternatives can then be
exanMied by varyino selected entries on this form.

Stop 1. 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
period. These are transferred from Line 107 of Summary Form A.

Step 3. Projected 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 Ponds. Enter scheduled payments of principal on bonds already outstanding on Line
421. These are transferred from Line 307 of Summary Form C.

Ste ) 5. Interest-Existin ) 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.

Sten 7. Interest--Pro osed Bonds. Enter planned interest payments for any proposed bond issueson Line 424.

Step 8. P..)oiected Total Bond Payments. Sum Lines 421 through 424 and record the total on Line 425.

Step 9. Projected Capital Costs. Enter total proposed capital expenditures for each year of the planning period
on I.ine 430. These are transferred from Line 103 of Summary Form 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. Subtract Line -150 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. Proiected 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 year 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, enrollments, or tax rate on the district's income; and the effects of a
change in the teacher's contract, interest rate, or inflation on the district s expenses. Review of possible
eventualities, in addition to the most probable conditions, will be necessary if the unc, lainty 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 cash
balance are both positive for all years. and if a sufficiently large margin exists to compensate for the uncertainty
in the fon-casts, 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 recalculate Line 203, revenues from property taxes. Next, the user
should adjust the total on Line -100 of Summary Form D and recalculate the necessary totals. Several different
passes through the system may be required before a feasible tax rate is obtained.

In most cases. however. the problem 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 economic conditions. If the cash balance is positive but the net bonding
capacity is negative, the user might consider rescheduling payments on principal as suggested above. The new

107 109



payment schedule would be entered on Line 123 of Summary Form D and the necessary totals recalculated.
Again. several passes through the system may be required before a new bond payment schedule is developed that
produces a positive net bonding capacity and cash balance.

Another alternative. particularly in cases where the net bonding capacity becomes negative as soon as the
proposed issue is entered, is to divide the proposed bond issue into several smaller issues. Each 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 indebtedness, hi this case Lines :309. :310. and 311 of Summary Form C should be
recalculated.

The interest rate associated with a proposed bond issue must also be exannned. When the bond is planned. the
repayment schedule and the legal limits on indebtedness will both be major considerations. However, an equally
ill:portant factor is the uncertainty associated with forecasting Ow interest rate. In developing the fiscal plan. the
user should experiment with different interest rates. including the maximum allowed in the state.

The impact of different rates on proposed interest payments should be determined, entered on Line 124 of
Summary Form D. and then the cash flow recalculated. 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
conditions must require a higher interest rate. adjustments will again be necessary, either in the size of the issue or
in other factors affecting the cash balance. If the ...7ash now is negative and no further adjustments can be made in
the district's projected revenue or the bond's renayment terms, the facility plan will have to be scaled down.

When a negative cash balance is projected. the district must either increase revenues and/or decrease cxpenditures.
From a practical standpoint, most local school systems have little 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 ease of
reducing the tax rate. experimentation with several different rates on Summary Forms 13 and D is recommended
in order to arrive at a workable rate. On the expenditure side, the district may have several options. Since
teachers' salaries 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
change in the pupil-teachor 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 aspects of the educational process.
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5.1 General Design

Chapter 5: Geographic
Component

The purpose of the Geographic Component is twofold: 1) To aid in establisning school
attendance arca boundaries which will minimize student travel expense, time, c r distance to
school. and 2i To assist in selecting sites for a ne,w school or school closing. Essentially.
both issues imolve the same problem, i.e assigning students to senools in such a way that
the total distance traveled by all students is minmlized.

Designating attendance bounneries and selecting a facility site are difficult assignments
because of the variety a unique factors tnat must be considered. railroad track, major
st net, or inexpensive pared of ground are typical of the many situations that must he
\atnined on a case by case basis.

flowever. the intuitiv, solution to a school locational problem that results from looking at a
map often will not be the "best- in terms of reducing tne distance that all students must
tral.el. The Geographic Component is based on the premise tnat a more rigorous approach
may be useful, &. long as it does not disregard the district's unique characteristics.

Assigning students to various schools within a district is a transportation problem r) which
linear programming is appl cable. This is an established technique for determining the best or
optunal allocatkin of some limited resources to meet 3 particular objective,. As applied here
the linear program produces a solution whit::: will minimize, the total distance traveled,
however measured, by all students to their assigned school. The only constraint is the
ob%ious requirement that no school can accept more stile-lents than its capacity.

With the computer-based version of the School Facility Planning System additional analy s:.
is possible, .such as that necessny to achieve racial balance within the district. However, to
seek manuatiy an optimal solution under any constraints other than the school capacity
limitations would be impractical because of the substantial increase in time rquired to
perform the additional calculations. Therefore, the following procedures deal with tho
minimization of distance, traveled by all students to their respective schools.
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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, middle schools, or
high schools.

5.2 School The assignment of students from small geographic areas to schools requires the performance
Attendance of eight basic steps, some of which are in turn divided into a series of sub.steps. Steps 5
Boundary through 7 are repeated un- an optimal allocation is identified.
Procedures

No specific form is required to conduct the computations. However, it is recommended that
the information by organized in a consistent manner, as illustrated in the example that
follows. Three categories of information are necessary: enrollment, school capacity, and
distanue.

Step 1. Data Collection. Asseinble the information necessary to analyze the problem as
follows:

1. Enrollment. Projected student information must be lect cc! by small areas or grids,
and by grade organiz:Aion throughout the district. Techniques for making projections by
area and grade organiz.ation are described in Chapter 2, "Enrollment Component." It should
he noted that the model minimizes transportation distance for a particular year. Therefore,
when attendance areas are being established to last for more than a year or when a site is
hying silected, repeating the procedures for different years may be appropriate to account
for the anticipated elumge in projected enrollments.

2. School Capacity. The ability of each school within a grade organization to
aci -;nmodate students must be determined. This will have been calculated in Chapter 3,
"Facility Conivne-At." Capacity is measured in terms of potential students that could bc
housed, given the physical school space and the district's space standards.

3. Distance. The distance from the approximate cenkr of population of each to each
school must be measured in either time, miles, or travel expense. The user should decide
which mc-sure of distance is most suitable. For example. a school district which covers a
large 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
highways, 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 :dtooses 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 each 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 each grid or area in the district. The far right-hand side coluinn
should contain the projected total enrollment by grid, and the bottom row should contain
the enrollment capacity per school. Tlw distance from eaci area to er.ch school should be
displayed on the right side of every cell in the matrix.

To illustrate this format, assume there is a school district vhich contains three elementary-
schools, grades 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
areas or grids, and that the projected K-6 grade enrollments are as follows:

Grid No. K-6 Proiected Enrollments
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In the example tlw distances from the population center of each grid to each school has been
measured in miles using street maps to determine the most direct ,treet routes. Thus, the
renter of population of grid 1 is five miles from school 1 over the most direct route.
Determining the center of population for each grid must he left to the user's judgement.
While necessarily .omewhat arbitrary. the use of such a starting point to determine distance
to schools is 51 und. 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 explained below.

FIGURE 5-1 DISTANCE

erom/To

MATRIX

Schools
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Projected
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\ 2 \ 5 \ 3 200

_2
\ 1 100
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\ 5 300

\ 3 \-2_2 200

\ 0 \ 0
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300 100 350

Step 3. Initial Assignments. Once the data has been calculated, students in each grid should
he assigned to the nearest school by examining the respective distances Using the sample
data, this assignment might be as follows:

Grid 1 contain :lig 100 students is closest to school 2: therefore. the 101) students from grid 1
are as',igned to school 2. Note that the remaining enrollment capacity of school 2 has now
been decreased from 100 to 300.

Grid 2 with 200 students is closest to school 1: therefore, they are assigned to school 1. thus
reducing the remaining enrollment capacity of school 1 to 100. The sante procedure, is
followed for grid 3.

Grid I contains 3110 students and is closest to school 1. but school 1 has only a 100 student
capacity remaining. Therefore. 100 students from grid -I are assigned to school 1 and the
remaining 200 students are placed in the next closest schools, capacities permitting. In this
case all remaining 200 students can be placed in school 2, thus reducing its capacity 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.

Notice that this solution has left excess capncities 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
101 exactly equal the enrollment capacity of the school that column represents. Therefore
100 rtudents are assigned to school 2 from imaginary grid 6 and 50 students are assigned to
school 3. If, bc chance. thr projected enrollment for all grids equals the total capacity of all
schools. then the imaginary grid must not be included in the matrix.

The total distance. D, traveled given this inspection solution can be determine:
multiplying each circled number hy its respective distance figure and summing the prot...i,ds
as follows:

D (200 x 2) + 130 x 3) (100 x 1) # 1100 X I) A- 1200 x I i200 x +- (100 x 0) + (50
N 0) 2100

The above initial solution is illustrated in Figure 5-2.
113

1 1 1



111

FIGURE 5-2 INSPECTION SOLUTION
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lit order to determine whethci (he initial solution represents an "optirmd- assignment of
students to schools, a series of mathematical steps must be performed

Step 1. rnrollmunt Identification. Circle all the enrollment !locus present in the matrix.
PIK is done to facilitate tra- location of enrollment figures o) tne work sl: et. The number
of circles must equal the nnmber of rows plus the number (if columns tomus (ne. In the
example, lucre are 6 grids rows) and 3 schools (columns) so the number of circles must be
16,-31.1 or S. In some instances, fewer or more circled numbers inight appear than dictated
by tly :)la If there are fewer circles, zeros should be placed n the matrix and circled.
The pe . of th:.. zeros is iiibitrary. but the following guideline may reduce the number of
caleulatio..-, necessary to find the optUnal solution. When tne entire enrollment of a grid is
assigned to one school and that. assignment exhaust, the remaining capacity of that school, a
zero should be placed in the next closest school for that same grid If this is done each time
the situation occurs, the number of resulting zeros should increase ti.e number of circles to
that necessitai d by the formula.

If an excess of circles arises, consolidate tne enrollm.)nt of that grid from which students
were assigned to the largest number of different schools. If there is no single grid in which
this occurs, choose arbitrarily a grid for consolidation.

It is important th:(t tin number of circles equals the number of grids plus the number of
school; minus one.

Step 5. Identification of "Paths.- A value must be de(ermined for each square in the matrix
not containing a circled enrollment figure. If the ..-aloe for each blank square is positive, the
enrollment distribution is optimal. If one or more of the values is oc,:,ative, the distribution
can be improved to further minimize travel distance, time, or expense.

To obtain the value for a blank square, a path rriti.t be traced begummg and ending with that
blank square in the following manner.

Move in a horizontal or vertical, never diagonal. nirec!mn from the blank square to a square
containing a circled number. Every subsequent step must be a horizontal or vertical move to
another circlet_ number except for the last step. which will end on the blank square from
which the path originated. 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 circled number and a
right.angle turn is made again. This pattern must be followed iii lii a right-angle turn from a
circled number leads back to the blank square from which the path originated.

If the matrix has been properly formulati 3 and if the path is properly traced, only one
correct path will exist for any gtven starting point Figure 5-3 illustrates this process
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beginning with grid I, senool 1 wnicn has been desigrated "a -Ong from "a" to grid 2,
school 1 (as rpresented t) the dotted line, is a proper ,;:oo e. von making a right-angle
turn at a path cannot he continued to another circled liar ther Thexfore this move
cannot be part of the proper path for starting point

FIGURE 5-3 ALTERNATIVE PATI IS --STAWFING PuINT "a"
Protected

:chools Enrollments By
Grid
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Moving from "a- to grid 1, school I as designated by a solid,line, represents a more
romising move because, upon making a rightLangle turn Irom(10)another circled number

2.131ies in the path A right.angle turn fionV3toward grid 6, school 2, dotted line, will
lead tocand a riglitTangie turn froni0-00)to grid 6, school 3, will lead to®But a
right-angle turn fronck>ill not lead to ally other circled number that could eentually
trace a path back to starting point "a-: therefore_ thIS path would not be appropriate.

The proper path for "a' is illustrated h Inc solid Imes. All the requirements for tracing a
path are met.

The solid line in Figure 5.-1 traces the proper path for b An patn may be traced cloawise
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 "c" in Figure 5-4 offers an example.

FIGURE 5-4 ALTERNATIVE PATHS-STARTING POINTS "h" AND "C"
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Step 6. ['Am-mina:on of values. Wtwn tracing eacn path, alternate plus (+) and minus ()
signs are associated iwith the move to each circled number. Assign a plus to the starthig point
distance, a minus to the first cirei,d number distance. a plus to tne next circled number
distance, minus to the next, and so on The distance associated with the circled number from
which the path will lead back to thi starting point is always minus. This is due to the
characteristics of a properly formul,ted matrix which is that there will always be an even
number of steps in every patn tweed. Since each path begins with a plus, it must end with a
minus. Thu distance figures associated with each step in a path must tnen be added to or
subtracted from i.he other distance figures in that patn according to 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.

In the example the values for starting points a througu j are as follims:

a.

b.

*5.1 1.3 5

*1-14441-01 6
'

d. 3

'5.4+1-2 -
1. *2.0+0.1 1

g. -3-002
h. -1-3.00 I

I. *3.2.1-4 -0O - .2

j. +5.0-0-1 - 1

Step 7. Matrix niodifivation. Revniw of the values for each blank square in tne example
reveals one blank square to he negative. thereby indicating that the mauix can be improved.
Tlu, point at which the improvenwnt can be made is in the negative square. If more than one
negative square exists. selection of nw most negative squaw will usually result in a quicker
solution.

In the example square "i should he chosen since it is tlw only negative square. Retrace the
path for starting pomt "1-, assigning plus or minus signs to each step as described above. The
matrix must now by haii ci in accordance with the following rules:

A. Select the smallest negative-patn circled number. Negative-path circled numbers are
those enrollment numbers with negativ( signs assigned ta their square. The smalkst
negativt-path circled number for

B. Subtract the above number from all migative.patn circled numbers, including itself.
Subtract ton 50,1md flomQ200 wire. The remainders are O. 50)and 5)

C. Add the smallest negative-path circled number to all positive-path circled numbers. Add
21)to 0.1®and(100

Those are the only changes necessary unless there happens to be another negative value blank
square whose path is completely independent of ttui path of the first negative value blank
square. Such an additional negative value squaw would b,.; one wnose path does not step on
any of the circled numbers traced m the path of the negilive value square selected first. If
Ow tA%0 path'; are not independent. the circled nurnb :s in the path of the second negative
value square m,ouId also haw been changed under GI( rules. Changes required for lhe
squaw "1- path an. shown tn hguni 5 .)

The savings in tray.j.il distance cwated by altering the matrix is determined by multiplying the
circled number&placed in square i by the negative value of square i or (.2). Thus, the
reduction in distance traeled is 50 x -2 - .100

To find out whether the new enrollment distribution is optimal. blank square values should
again bu calculated in a search for any new negative values. If none are found, the allocation
of students to 5thook wi!I be optimal. If additional negative values are identified, tlw matrix
could be improved fuuher. This process should be repeated until no negative values are
found for any blank squaws.

1 1 1
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The tasks req.ured in chi Aim; blan ; square values and making appropriate changes are
summamed behm :

Stlect any square tnat does not coutan' a circled number
Trace th :. pain, stepping onl in circled squarcs, except for the step back to the starting
point Notice that in Fi'gure 5-5, a cheek mark ( has been placed in those squares
where a circled number has been added or removed. It* any paths retraced do not step in
a ,;(1 nan t. wit:: a ,/), the blank square value for .which tne path was traced need not be
recalculated since it %kid be unchanged from the first tracing.

3. Make a right-nngle turn :it each square on the path.
4. List a:ternating pins and minus slgns for each move taken on the path.
5. Relate the distance figures to the alternating slgns.
6. Total these figures for the mull traced. Th is total is the blank square value.
7. Retrace the path for ;1!. negat;e value blank square and mark the path with

alternating signs.
S. Select the srealles negat;le-path circled number.
9. Subtract the smallest ncgative path circled number from all negative-path circled

numbers, including itself.
M. Add the smallest negative-path circ:ed number lo all positive-path circled numbers,

including the blank square contammg the in gative blank square value.
11. Circle any new enrollment figures and check to see that the sum of all circled numbers

is equal to the number of row: plus columns minus one. If necessary, add a circled zero,
or consolidate several enrollment numbers.

12. Repeat tasks 1 through II until no negative blank square values are found.

Figure 5-5 indicates the blank squart- values arising from the changes made in the matrix
Notice that now tnere are two nein; lye Olank square values. Since they have the same value,
there is no reason to choose one cc,or tli. othy: to ehang. the matrix. Figure 5-6 illustrates
the additional change.; mado in the circlet', numbers and the new blank square values arising
from those changes.

The secord negative blank square value is found in grid 5. school 2 thus requiring another
change in .he matrix Figure 5-7 illustrates the results of these chang, .

Figures 5-6 and 5-7 are illustrated on the following page.
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FIGURE 5-7 OPT 1M :11. SOLUTION
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This time there are no negative numbers, thus indicatThg that an optimal solution has been
reached. Notice that in grkl 2. school 1. there is a circled zero(0). 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 stodents under this final enrollment disiiibution is:

D - (300 x 1) + (100 3) + (WO x 2) +1,50 x 3i 4- (150 x 0) + (200 x 3) + (150 x
2) - 1850.

This represents a 250 mile reduction in total rrquired distanc, 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 Ow tota distance traveled. In most cases all the
students in a given grid will be assigned to one school. However, in somu 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, wbde at same tnne selecting natural or reasonable boundaries. One
approach would be to assume an equal v ield of students per vlwelling, and then to allocate
dwellings to schools us.ng a land use map or aerial photogiapn If more detailed information
is available concerning the distr:bution of students witam the grid, !t should, of course, be
used.

The final task to adjust tiw attendance houndarits so that natural division lines are
respected. Thus highways, railroad tracks, creeks, and other man-made or natural features
should be selected that are located as dose as possible to the grid boundaries. This process
will depend on tne knowledge and judgement of the user miner than any' mechanical
procedures. It will be si,nplr'ied C the ar..!as or grids were cietined using natural, instead of
arbitrary boundaries.

The distr.bution metaod %%ill always give an optimal solution :viten properly formulated and
carried out. In fact, it is not nece ;sary to assign students to the closest senool as was done
for the inspection solution. Any feasitile assitpirnent of students to schools will approach the
same optimal The purpose of the inspection solution is simply to reduce the
number or repetitions ne;:cssary to achieve an optimal d.strioution.

If the user vvisries to didermine the extent to winch existing attendance area botmdaries in
the district will provide an optimal student distribution. toe inspection solution should be
replaced with the student distribution rtictated by the existing attendance area boundaries.

Notice that the basic distance matiix, Fig!ire 5-1. was used several (lines. It is suggested that
the user make at least five copies of tins form in order to avoid try cessity of copying the
distance figures viten ome a check for an optimal solution is required.

5.3 Site Selection The dktribution method inay also be useful in analyinig a seeond kind of geographic
Procedures problem, that of des,atnig a site for the closing or construction of a school. Student

tra:isportation cost is, of course, only one of many factors to be eonsidered in the site
selection process Others have been 1:1entified in Chapter 7

5.3.1 School Closing In situations where projected enrollment decline wi!! permit the closing of one or more
schoo!- variet or concerns must he addressed. The functional obsolescence, operating
expenses, pn,ximitv to other schools, potential alternative uses. and neighborhood concerns
must all be examined flow ever. where consideration of those factors fails to produce a single
best school closing site, the total transportation distance required of all students, given each
school closing alternatne. may hi worth reviewing

The procedures are tne same as those described in Section 5.2 Simply eliminate o ne of the
potential scnool closing sues from tile original distance matrix. Execute the steps for
determining the optimal solution, and record the total distance traveled under that
distribution. Then beginning wan the original distance matrix, remove an alternative closing
site and follow the procedures for determining the Optimal distribution of students given
that configuration of remaining schools. Record t.M. total distance traveled.

Comparison of the total distance!, traveled under caen alternative school closing will reveal
which school should he closed in ort:er to minimize Lie distance tia.:,-led by students. This
"best- alternative snouhl then 1-a, weighed against otner evaluation er'teria before the final
site is selected.

5.3.2 School Construction In cases demandin4 the construction of new faatties, a finite number of potential school
sites will nsuall.v be available. If none of tip..se sites is an onvious choice, on the basis of rie
school and construction requirements. tia el distance eonsn:terations may be appropriate.

''21 feasible distribution is one H I which every student is assigned to a school and the
enrollment of every school is less tnan or equal to the school's rapacity.
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5.4 Analysis

The same procedures will determine which new site will nahitnize combined distance
traveled by students to scilOol. ell (MSc any new site and and it to the original distance
matrix along with the dista lees from each grid to that. site. A.;sign the maximum feasible
enrollment capacity to the new school as determined by construction costs, site size,
availability of funds, and otiu r factors, Follow steps 3 through 7 as outlined in Section 5.2
to find the optimal distribution. If the optimal solution ass'gns a number of students to the
new site substantially less than the school's maximum feasible capacity, then the capacity of
the new site could be reduced with lio change in the optimal solution. Calculate 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 potential new Sites, they Indy be ranked according to total
distances traveled by students. This. along with enrollmen. capacity requirements
determined for each new site, can be Used in the decon a., 0 01 i eh location is most
appropriate.

One of the shortcomings ot' tne distribution method is the amount of computational work
necessary for a district with many schools and small geographic areas. The method is also
hampered by the fact that only enrollment capacities of schools can serve as a constraint. If
an extensive number of schools or grids exist, or it' racial and other constraints are
important, the computer-based Geographic Component should be considered.

The manual approach is, however, versatile enough to permit analysis of many situations
that may be unique to a particular district. Several considerations in formulating the distance
matrix make this possible.

5.4.1 Barriers Every school district is characterized by certain routes between students and schools that are
either undesirable or impossible to travel., A trip that requires students to cross several
railroad tracks or busy arterial streets, or to pass through an industrial or commercial zone
will typically be discouraged by school lioard policy. Other paths between students and
schools may be relatively short in straight line distance, 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 into the distance matrix. The user must
remember simply to reflect the probable travel distance (or time or cost) between every grid
and school, rather than the straight line distance. lf, for any reason, it is decided that no
students should 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 school will effectively
preclude any possible interaction between that grid and school.

5.4.2 Walking to Some districts may want to consider a policy whereby all children within some defined
School distance of a school are assigned to that school. This will be particularly agropriate where a

district 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
travel distance. However. the policy can be explicitly considered in formulating the distance
matrix.

The specific policy must be geographically displayed on a map containing schools and grid
boundaries. The simplest approach is to draw circles around each school whose radius is
equal to the required walkinc distance. Each circle would have to be modified to account for
any barriers of the type 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 affected, in which cases a proportionate estimate of grid
enrollment will have to be made.

The total capacity of each school should then be reduced by tho 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 unassigned students in each area. In
situations where the complete school capacity is consummed by walking students, and/or
the complete grid enrollment is assigned, each must be dropped from the new matrix.
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Once the new distance matrix has been prepa:,0 the basic procedures can be carried out to
determine the optimal allocation.

5.4.3 Equalizing Occasionally the minimum travel distance solution will result in an allocation plan that badly
Capacity underutilizes a given school. This will he especially true in situations where the district 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. Tlw policy might be alternatively' stated so
that the range between the most utilized and the least utilized school never exceeded a
certain amount.

The effect of this policy is to include an additional uonstraint to the allocation problem. The
constraint can be considered by altering the existing capacity of schools in tlw distance
matrix, and recalculating the minimum tia%el distance solution. Thus, if the optimal solution
achieved using actual school capacities revealed one or more schools to be severely
undetutilized, while others were at or near capacity, an adjustment might hi in order.

The difference between total capacit y. for all schools and total enrollments is tlw total excess
capacity in the district. In situations where the possibility of school closings is to be
considered, the site selection proce(lures ISection 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 sehool should be reduced by applying the
percent 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 district-wide basis 1200 seats of the
5000 total capacity were considered (tx(TiS, then the new capacity for school A would be
designated as 304 students, or eight percent of 120(1 (ninetysix) subtracted from 400.
School B with an actual capacity of 250 students would be recalculated to have a capacity of
190 students.

Calculati)n of the basic allocation procedures usin12. the ol'W school capacity figures will
yield an optimal distribution of students within the guidelines that excess capacity be
equally distributed among all schools.

5.4.4 Enrollment The attendance boundaries or proposed closing;construction site that minimizes student
Projections travel distance for one year. may be far from an optimal solution five or ten years into the

future, This potential disparity will necessitate a decision regarding the appropriate year in
the planning period for which to design. Vor those districts engaged in selecting attendance
boundaries and willing to a0 t these boundaries annually there is no problem. Next year's
forecast should be used. lie, ever, 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 years. the problem is different. The projected enrollment distribution must
be considered.

As suggested in Chapter 1. the year upon which to base the decision must be selected in Iight
of several considerations, especially the confidence surrounding the enrollment projections
and the cost of a mistake. Wherever there is considerable doubt as to the projected
enrollment pattern and the cost of a poor decision is not great. there will be a tendency to
focus on the immediate horizon

:Alternatively if tlw projected enrullnient pattern stVMS relatively certain, and the -cost- of
building in the wrong place is thought to he severe, a longer range perspective might be
adopted. In general, any allocations based on a projection of more than two or three years
into the future should be compared i th tlw solution 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 tlw
relevance of the solution to a school attendance boundary or site selection problem.

1 1 9
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FIGURE 6-1 SCHOOL FACILITY PLANNING PROCESS
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6.1 Project
Initiation

6.2 Project
Organization

6.2.1 Project Leader
Designation

Chapter 6: Project
Organization

A school district should recognize the purpose 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 plan 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 community.

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 dayto-day operational control
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6.2.2 Study Guide
Preparation

124

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 vneralist, 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 conductedits 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
specific 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 conbidered 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 establishment of policies for releasing information to the public. The
commumty review should also identify 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 is feasible and desirable.

A preliminary Study Guide should 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 ;s 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 period
for which forecasts will be appropriate. Some districts may be satisfied with a five-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.



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 cnance to conduct further research.

6.2.3 Assemble Research Having given some initial thought to the focus and detail of the fa! y study, the
Team superintendent will select and structure the study team.

Team Personnel. The size and composition of the ien.earch team will vary, depending upon
the scope of the problems to be studied. Small distri,As that do not envisk, an in-depth
study may be satisfied with only one or two participants. Larger districts undertaking a
major comprehensive plan may desire a team of six or more individuals.

The degree to which ,,ach 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.

Res22nsibilities. Research responsibilities should be assigned with careful attention to
indiudual 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 detailed inventory nw* 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; thnefore this activity must be
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closely controlled. 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-ins, 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 reflea the amount of thought and commitment devoted to
tne particular planning process by which it was developed.

121



7.1 Plan
Formulation

Chapter 7: Planning
Considerations

Previous chapters have outlined the 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
rerunning 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 11 rlpful.

The steps that constitute the facility planning process have been reviewed in Chapter 6
"Project Organization." They include:

1. Project Initiation
2. Project Organization
3. Situation Analysis
4. Alternative Plan Preparation
5. Plan Selection
6. Plan Implementa tion
7. Plan Evaluation

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 ale judgement and intuition of the user.

7.1.1 Situation Prior to discussing specific plan formulation considerations, it may be useful to review the
Analysis 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.

7.1.2 Plan Design

The difference between required space and existing space (as estimated in the Facility
Component) will 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 alternatives.

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 year, a "school without walls," or a tax rate
increase, for example, may be very legitimate options in some communities, while beinr1
completely unrealistic in otners.

In general, those districts with the time to examine the trade-oils 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.,ecommodate projected
enrollments while remaining within the school system's range of acceptable standards
and policy criteria.

Existing Facilities. The extent to which the solution makes the best possible use or
reuse of the school system's existing physical plant.

Educational Philosophy. 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 acu,»nplished 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.

7.1.2.1 Enrollment Decline- School districts characterized by substantial surplus capacity should consider the following
Surplus Space 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 surplus of elementary school space and a shortage of secondary space.
reorganization from a K-6, 7-9, 10-12 system to a K8, 9-12 system might be desirable. The
impact of any hypothetical reorganization can, of coui se, be tested using the Facility
Component.

If the problem is one of geographic distribution, with certain sections of the district having
surplus 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 teach:ng
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, additional
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 'os ;libraries or health clinics.

Introducing this kind oT 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 the cost of
maintaining one or more unnecesgary 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 ;Atendaace area boundaries.

Which Schools to Close? A related issue is the question of which schools to close. Each
pertinerit 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 kotential: 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? rhe 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 characteristics of the immediately surrounding area.

Disposition. A fourth interrelated 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 enrollment projections, and partly by its willingness to
assume risks

Once a decision to sell or lease the facility nas been made, another issue will be that ofprice.
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 it 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.

7.1.2.2 Enrollment In those communities that continue to be characterized by enrollment growth, a different
Growth-Space problem exists. While the issue is that of obtaining more space rather than eliminatingexcess
Shortage 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 space (or
less square footage per child) or a more intensive session policy, such as a staggered or
double session or a twelvemonth school year, might be considered. This option may have
particular appeal in those districts characterized hy 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 teaching 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, and .:pace used for
non-student purposes would be reduced. Such activities would be re4uired 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 much 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 comminity is
willing to shoulder any additional fiscal commitments.

Locating New Space. Where to locate new space will depend on the m4.-.gaitude of the space
problem and a variety of existing community conditions. At a minimum the following five
options should be considered:

Rehab ilitation: In some situations the relatively simple pzocess of school
mode rnization will transform previously inadequate space into useful space.
Rehabilitation is particularly recommended where a moderate rise in enrollment
anticipated on a temporary basis.

Found Space: Existing vacant structures are proving to be useful, low-cost F.,iutions.
Store fronts, vacant office buildings, warehouses, supermarkets, or old train 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 several: the
availability of land, the availability of basic facilities such as office space, parking, (ir a
gymnasium, and the availability of administrative staff. These advantage:7 will, 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 tcH school 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 expandir4. i;1sting 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 severe 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 surro mding 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.

7.2 Data Users of the School Facility Planning System will have two categories of concern with regard
Considerations 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.

7.2.1 Required Each of the procedural sections in the four components indicates specific data requirements.
SFPS These items are summarized below, with brief indications as to their importance and
Information probable sources.

Students 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.

BIRTHS IN SMSA Vital Statistics: The number of births in a community will influence educational
requirements for many years. This data is mandatory in the cohort survival technique.
Vital statistics are usually recorded at the municipal or county level. Where the school
system boundaries do not coincide with the city or county boundaries, adjustments will
be necessary. These adjustments might be accomplished either manually or by machine
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.

DISTRICT '70 '75 .6.
A 3114 2199 -29

2738 1966 -28
7815 7271 -16

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 different kinds of families than multifamily units. The number of dwellings by type
HOUSING CHANGE may be determined from the United States Census. This figure can be adjusted monthly

by using the Census Bureau's housing permit and housing start figures or using local
Single Family Permits building department records. Where the school district does not have the same
Multi-Family Permits boundaries as the local government, data adjustment problems will have to be resolved.
Demolition Permits Many 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
Net Change average number of bedrooms per dwelling type in different sections of the school

system.

YIELD BY DWELLING TYPE Housing Yield: The projected number of children per residential type is also

Single Garden required by the dwelling unit multiplier approach. The type, value, and age of dwellings
Age Family Apts. 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.

6-11 .346 .124
12-14 .200 .048
15-17 .200 .044

.746 .216

Zoning
Type

Vacant
Acres

Potential
Dwellings

R-1
R-2
R-3

100
50
75

90
85

140

SUBJECT STUDENTS

English I 500
English II 300
Social Studies 450
U.S. History 260

Vacant Land: An estimation of the number of future dwellings, and hence children,
can be facilitabNi 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 each 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.

Housin Built 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 nuniber of dwellings. The
implications of a major industrial contract, a building permit freeze, an energy crisis,
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 annexation may be necessary for
continuity during the analysis period.

Student Curricula: A projection of enrollments by subject area is important in
determining space requirements by type of school space. This is particularly true in
secondary school 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.

SITE ACREAGE

35
acres

Standard Typical Values

25 Site Acreage
=Ts Elementary 5-15 usable acres

15 Middle/Junior High 15-25 usable acres
acres High School 25-35 usable acres

0
.0
tn Walking Distances0

1/2 mileElementary
c.; .0 Middle/Junior High 1 mile

High School 1 1/2 miles

Transportation Times
Elementary 1/2-1 hr. twice a day
Middle/Junior High 1 hr. twice a day
High School 1 hr. twice a day

Student Capacity
Elementary 250-650 students
Middle/Junior High 500-1,000 students
High School 700-1,500 students

Space Required
Elementary 85-100 sq. ft./pupil (gross)

Self-contained 30-50 sq. ft./pupil
Flexible spaces 30-60 sq. ft./pupil
Open spaces 100-120 sq. ft./pupil
Gymnasium 40' x 60' 80' x 120'

Middle/Junior High
Learning space
Special facilities

95-110 sq. ft./pupil (gross)
same as elementary
kitchen/typing/vocational

Gymnasium 75' x 90' 100' x 100'

High School 100-130 sq. ft./pupil (gross)
Learning space 25-35 sq. ft./pupil
Flexible spaces 25-40 sq. ft./pupil
Open spaces 60-100 sq. ft./pupil
Gymnasium 100' x 110'
Swimming pool 75' x45'

Special Facilities
Pupils/Teaching Space 22-34 students
Administrative Space Needs considered
Guidance Space Needs considered
Conference Space Needs considered
Instructional Materials 400 sq. ft. per elementary seo N);

Production Area 1200 sq. ft. per secondary school
Seminar Spaces 1/12 teachers, 350 sq. ft.
Teacher Office Space 1/2 teachers, 100 sq. ft.
Remedial Instruction Rooms 3/school, 200 sq. ft.
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Library and Ancillary Space

Program Enrichment Areas
Small Project Areas
Carrels
Space for Programmed Instruction

1,000-2,700 sq. ft. per elementary school
2,000-5,000 sq. ft. per secondary school
1/school, 1,200 sq. ft.
1/school, 350 sq. ft.
15% of enrollment, 15 sq. ft.
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 building 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 System 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? Hovii 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 Ike 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 desilLu 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 rooms, 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,
in& possible expansions? Does the topography lend itself to proper drainage,
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recreational opportunities, and easy 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 total 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, arid 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 existing
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. These 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 schoolsystems
may have records 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 reg.1:... 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.

Employment: 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 region 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. Re/aI69lations for the school system will typically be necessary. The
land absorption mites indicate how fast the economy of the community is changing,
the probable imp's: it3 assessed valuations, and the extent to which the community'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 assessnnts, bankruptcies, and tax
delinquencies may be available locally. Collectively, these trends will suggest the
direction of the local economy.

Voter Attitude: The power of the voters to control school finances will vary widely.
depending ab 7-las,te enabling legislation. The record of recent tax levy and bond issue
attempts arn: 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 valuable ins:ght.

Tax Effort: The effective tax in the school system should 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 TYss
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 cooperative efforts between
the school system and other local institutions. These migf:+. include the sharing of
municipal workers, such as nurses, social workers, 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. Review 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.

7.3 Systems Like many planning .ctivities. scnool facility planning is most successful when it is
Maintenance undertaken as a continual process. Tnose school systems that prepare and adopt a long-range

master plan and then do nothing to monitor and revise that plan may encounter difficulties.
Particularly in an environment cnaracterized by a high degree of uncertainty, every
long-range plan should be re-examined periodically so that new information, assumptions,
and standards are explicitly considered. In fact, in those situations where the School Facility
Planning System has not re%.ealed an ob ious need for a new facility or facility closing, it
may make sense to postpone 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 year to a re-examinalion of tne plan in light of new information.

7.3.1 Preliminary When a decision is made to re-examine a plan ti' first step will be to compare previously
Review projected data with actual new informon. After the difference and hence the

short-comings of the projection have been 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 expecwd. In other cases, the difference will result not so
much from a unique event, but from an madequate set of initial assumptions. The actual
grade survival rates, growth in dwelling units, and tax base should be examined with this in
mind.

7.3.2 New Based upon the preliminary examination a set of new assuinptions should be made for each
Projections of thc System's components. Specific shifts in actual enrollment or housing permits and

general shifts in zoning or economic activity should provide the basis for revising the
Enrollment Component analysis. New senool board members, new issues, and changes in
existing facility conditions should provide the basis for a re-examination of the Facility
Component. New cost and revenue trend information should provide the basis for a
re-examination of the Fiscal Component. A new road or a shift in student residential
patterns may justify revie w. 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 ar.d old
projections will no,, justify a major revision. In other cases, new alternatives and a new plan
may be justified. Even where tric main elements of the plan are still appi.)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.

7.3.3 Record Those school districts interested in using the System on a recurring basis should consider
Keeping 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 government agencies may be sufficient. In other
situations, a more detailed study may he appropriate.

The specific record-keeping enanges will vary with each scnool system. F'or 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 department with the request that it
summarize births for the school system, or a copy of d1 births in 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 school system's personnel office may be willing to ktep 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 conunonly 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.

Asses..sed Valuation The real prope'rty 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 tor lower) limit of a community, whether measured in terms of population, dwellings or
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 area within a school district from Khich all public school children attend the same
school The Geographic Component is designed to help draw up attendance area boundaries.

Alternative School A "non-school" approach oriented to students that are not interested in a traditional high
school format (e g., Philadelphia's Parkway Program or Chicago's Metxo High School). This may be an
important consideration in calculating "effective enrollment" in the Facility Component.

Bonding Capacity The rnaximum bonded indebtedness permitted of a school 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 site and design, and
the policies and standards endorsed by the school board.

Cohort Survival A technique for projecting student enrollment by calculating the "survivors" fromone 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 enrollment 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 Enrollment The average number of courses taken daily by individual students in a particular subject
area multiplied times the number of students in the school or district. As described in the Facty
Component, this variable 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 Unit Multiplier A technique for projectMg student enrollment based on a projection of esidential
dwelhngs and expected yield of school children per dwelling. Appropriate in rapidly growing districes.

Economy of Scale A measure of the unit cost savings for land, labor, and materials that may be achieved by
building a larger rather than smaller facility. The concept must be used carefully because the contribution to
educational quahty of any two school facilities will rarely be the same, and hence comparing their costs may
be misleading.

Effective Enrollment The number of students expected to be physically in attendance at a Spec i f i c point in
time during a typical school week. The desired teaching station or square foot standard applied against
effective enrollment in the Facility Component yie ids a measure of required space.

Extended School Day, lear 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 ses.sions. 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 .tudents. 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 important consideration in formulating alternative facility plans.

Gompertz Curve A special type of logistics cr which the rate of change is decreasing exponentially. This
function appears as an "S" curve, and h the "orm Pt+n log K + (log a) (log/rn). It may be used in the
cornputerbased version of the Enrollment d FcT C. mponents.

Grade Organization The manner in which a sc4lool syst, .1i assigns its grades to elementary and secondary schools
(e.g., 1-.1-1, 6-2-1, (5-3.3, etc.).

Grid The smallest geographic area fur which dwellings and students are forecast in the System. Also known as
"areas," grids may have irregular or rectangular boundaries. Data must be assemblf I by grid to support the
(;eographic Component.

Horne-Base School A school system in which the building is the "Home.Base" only for students' activities. High
sehmik with work study programs or a "School Without Walls" are Home-Base schools with the potential for
an enlarged student capacity.

Joint Occupancy A ;nethod for sharing the cost of a facility between a public school district and some other
organi,mtion (e.g.. a city government) by sharing the space. An option to be considered in drawing up a fiscal
plan and facility plan.

Linear Program A mathematical technique which allows the value of a linear function to be minimized or
maximized. subject to certain constraints. Unear programming is used in the Geograph:c Component to assign
students to schools so that transportation costs are minimized.

caLogistics Curve An -S" shaped curve resulting from an exponential function of the form Pt + +bn

*Fechmques using this function are found in the Enrollment and Fiscal Components.

Module A discrete set of tasks in the computer version of t'.e System. Typically a component can be categorized
in terms 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
n.quired teaching spaces, libraries, lounges, and other school space.

Periods Per Course The average numher of periods per course each student attends in a typiral school week. This
factor is used to) help determine effective enrollment for a given subject area in the Facility Component.

Periods Per Day The number of periods each day during which classes are held. As reviewed in the Facility
Cornponent, this factor will contribute to the calculation of effective enrollment.

Planning Period The future ume 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 future for whkh facility planning will
he conducted.

Policy A course of action adopted by the school district which directly or indirectly impacts facility planning
staggered 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., eounty, state, or
national).

Region A geographical homogeneous sub-area of a school district for which independent projeCions are made.
The typical district e in be divided into two to four "regions" which in turn can be broken into as many as 30
-grids."

Regression Analysis A statistical nmasurcm nt of the form 7ind strength of relationships between variables. Lim.ar
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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 educational 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 moasures 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 station. 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 techniques. The School Facility Planning System does not replace the need for
comprehensive school stir eys.

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 measure or the distance, time or money 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.

l'tilization 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 long-range forecasts or
projections are involved. The School Facility Planning System has been designed to assist administrators in
explicitly considering the realiiv of uncertainty.
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LIST OF FORMS

These 37 forms are presented in the final section of this handbook.

TITLE

Chapter 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 Enrollment 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
I Dwelling Unit Multiplier Technique Historic Yield Estimates: Single-Family Units
J Dwelling Unit Multiplier Technique Forecast of Yields
K Dwelling Unit Multiplier Technique Forecast of Dwellings and Enrollment
L Enrollment Forecast by Grade
M Sub-Geographic Region Forecasts
N Small Area Forecasts
O Small Area Forecasts Adjustment Computation
P Small Area Forecasts Area Enrollment Totals

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
1.1 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
O State Aid Based on Assessed Valuation
P Federal Revenue
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Chapter 2 ENROLLMENT COMPONENT

Form A 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

F Time Trend Projection Type B
Time Trend Projection Type C

H Ratio Technique
Dwelling Unit Multiplier Technique Ihstoric Yield Estimates: Single.Family Units

.j Dwelling Unit Multiplier Technique Forecast of Yields
Dwelhng Unit Multipher Technique Forecast of Dwellings and Enrollment
Enrollment Forecast by Grade
Sub.Geographic Region Forecasts

:s; Small Area Forecasts
O Small Area Forecasts Adjustment Computation

Small Area Forecasts Area Enrollment Total I
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FORM A: COHORT SURVIVAL TECHNIQUE-
GRADE SURVIVAL RATE CALCULATION

YEAR 1969-70 1970-71 1971-72 1972-73 1973-74

GRADE ENROLLMENT

12 765 735 684 661712
.934 .962 .922 .930

11 787 711 772 711 701
.960 .923 .932 .931.

10 741 836 763 753 707
.972 .9 59 .977 .978

9 860 796 771 723 686
1.03 1.01 .985 .988

8 771 767 734 694 660
.972 .991 1.01 .988

789 741 690 668 604
.98 8 1.01 .960 .942

6 750 684 696 641 596
.98 4 .989 .976 .972

5 695 704 657 613 576
.981 .947 .958 .957

4 718 694 640 602 602
.976 .980 .979 .950

3 711 653 615 634 513
.988 .970 .980 .957

661 634 647 536 493
.956 .966 .971 .961

663 670 552 513 499
.874 .847 .852 .871

X 767 652 6 02 573 497

1974-75

.923
647

.946
669

.942
646

I

.982
648

.978
591

.960
572

.991
571

.960
578

.973
499

.941
464

.926
462

.994
494

479



73-74 1974-75

;61

'07

86

.923
647

.946
669

.942
646

60
.982

648

04
.978

591

-11,

.96,0
572

isH.991

76
.960

.973

13H.941

931
99

97

571

578

499

464

.926
462

.994
494

479

--I I-
---[

Average
Survival
Rates

.934

.938

.966

.999

.988

.972

.982

.961

.972

.967

.956

.888

15,



1

3

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

LNITIAL ENROLLMENT 767 652 602 573 497 479

YEAR (t - a) 1964-65 1965-66 1966-67 1967-68 1968-69 1969-70

BIRTHS 15,039 12,302 10,203 8,953 7,100 8,870

B.S.R. .051 .053 .059 .064 .070 .054 i

FORM C: COHORT SURVIVAL TECHNIQUE
INITIAL GRADE ENROLLMENT FORECAST

1 2 3

AVERAGE BIRTH - SURVIVAL RATE

4 5

.0585

6

YEAR (t - a ) 1970-71 1971-72 1972-73 1973-74 1974-75

BIRTHS 8130 7829 8064 7504 6871

YEAR 1975-76 1976-77 1977-78 1978-79 1979-80

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

4 5

.0585

6 7 8 9 10

1973-74 1974-75

7504 6871

1978-79 1979-80

439 402
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FORM D: COHORT SURVIVAL TECHNIQUE
ENROLLMENT FORECASTS

1 2 3 4

YEAR AVERAGE
SURVIVAL

RATE

current
year

1975-76 1976-77 1977-78 1978-79 :

GRADE

12 C47 625 566 548 500

11 .934 669 606 587 535 511

10 .938 646 626 570 545 528

.966 648 590 564 547 544

8 .999 591 565 548 545 453

.988 572 555 552 458 413

.972 571 568 471 425 409

.982 578 480 433 417 426

.961 499 451 434 443 382

.972 464 447 456 393 391

.967 462 472 406 404 389

1 .956 494 425 423 407 419

K .888 479 476 458 472 439

TOTAL
Er-TROLLMENT 7320 6886 6468 6139 5804

2

3

4

5

6

7

8

9

0

1

2

3



2 4 6 7 8 9 10

176-77 1977-78 1978-79 1979-80

_

16 548 500 477

17 535 511 495

'0 545 528 526

4 547 544 453

:8 545 453 408

,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

8 472 439 402

8 6139 5804 5491
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FORM E: TIME TREND PROJECTION-TYPE A

1 3 4 5 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 -4 0 1 2

t2 4 1 0 1 4

E t2 10

ENROLLMENT (E) 9277 8823 8373 7795 7320

i 8318

E t .48554 -8823 0 7795 14640

ZE t -4942

ZEt/ Zt2 = B -494

B i" -1482

YEAR 1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 1!

T 1 2 3 4 5 6

h---(13.T) 9800 9800 9800 9800 9800 9800 '

B T -494 -988 -.1482 -1976 -2470 -2964 --

ENROLLMENT (E) 9306 8812 8318 7824 7330 6836

HISTORICAL DATA- PL



8 9 10 11 12 13 14 15 16 17 18 19 2

1972-73 1973-74 1974-75

3 4 5

_

0 1 2

0 1 4

8373 7795 7320

0 7795 14640

1972-73 1975-76 1976-77 1977-78 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

8318 7824 7330 6836 6342 5848 5354 4860

ISTORICAL DATA PLANNING HORIZON 159



FORM F: TIME TREND PROJECTION-TYPE B

1 2 3 4 5 6 7 8 9 10 11

SCHOOL YEAR 1970-71 1971-72 1972-73 1973-74 1974-75

T 1 2 3 4 5

7 3

T-T = t -2 -1 0 1 2

t2 4 1 0 1 4

E t2 10

ENROLLMENT (E) 8995 9399 9552 9745 9875

MAXIMUM E (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 -2.15 -2.31 -2.56 -2.76

7si -2.314

Yt +3.58 +2.15 0 -2.56 -5.52

E Yt -2.35

EYt/Et2 = B -.235

B 7 -.705

SCHOOL YEAR 1970-71 1971-72 1972-73 1973-74 1974-75 1975-76

T 1 2 3 4 5 6

-Y. - (BT) -1.609 -1.609 -1.609 -1.609 -1.609 -1.609

B T -.235 -.470 -.705 -.940 -1.175 -1.410

''c -1.844 -2.079 -2.314 -2.549 -2.784 -.3.019

K/E - 1 .159 .125 .099 .078 .062 .049

K/E 1.159 1.125 1.099 1.078 1.062 1.049

ENROLLMENT (P) 9060 9333 9554 , 9740 9887 10,010

160
HISTORICAL DATA



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

9552 9745 9875

1.099 1.077 1.063

.099 .077 .063

-2.31 -2.56 -2.76

0 -2.56 -5.52

1972-73 1973-74 1974-75 1975-76 1976-77 1977-78 1978-79 1979-80

3 4 5 6 7 8 9 10

-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 -2.549 -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

ESTORICAL DATA PLANNING HORIZON 1 Ci



FORM G: TIME TREND PROJECTION-TYPE C

1 2 3 4 5 6 7

HISTORICAL DATA

8 9 10 11

PLA

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

t2 4 1 0 .1 4

I t2 10

ENROLLMENT (E) 10115 9587 8795 7962 7321

MINIMUM E (M) 6500

E - M = E' 3615 3087 2295 1462 821

MAXIMUM E (K) 10,500

K - M = K' 4000

K' / E' 1.107 1.296 1.743 2.736 4.872

K'/E' - 1 .107 .296 .743 1.736 3.872

In (K'/E'-1) = Y -2.23 -1.22 -0.30 .55 1.35

717 -1.85

Y t 4.46 1.22 0 .55 2.70

E Y t 8.93

IY t/ Et2 = B .893

B T 2.679

SCHOOL YEAR 1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 19

T 1 2 3 4 5 6

''' - (B ri) -4.529 -4.529 -4.529 -4.529 -4.529 -4.529

B T .893 1.786 2.679 3.572 4.465 5.358

'Y -3.636 -2.743 -1.850 -.957 -.064 .829

K'/E' - 1 .027 .065 .157 .383 .94 2.3

K' / E' 1.027 1.065 1.157 1.383 1.94 3.3

E' 3895 3756 3457 2892 2062 1212

A
ENROLLMENT (E) 10,395 10,256 9957 9392 8562 7712



ISTORICAL DATA

8 9 10 11

PLANNING HORI2-_,N

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 1.35

0 .55 2.70

72-73 1973-74 1974-75 1975-76 1976-77 1977-78 1978-79 1979-80

3 4 5 6 7 8 9 10

4.529 -4.529 -.4.529 -4.529 -4.529 -4.529 -4.529 -4.529

2.679 3.572 4.465 5.358 6.251 7.144 8.037 8.93

1.850 -.957 -.064 .829 1.722 2.615 3.508 4.401

.157 .383 .94 2.3 5.6 13.5 33.4 82.1

1.157 1.383 1.94 3.3 6.6 14.5 34.4 83.1

3457 2892 2062 1212 606 276 116 48

9957 9392 8562 7712 7106 6776, 6616 6548 163



FORM H: RATIO TECHNIQUE

1 2 3 4 5 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

71" 3

T -Th = t -2 -1 0 1 2

t2 4 1 0 1

E t2 10

R t -.1204 -.0573 0 .0517 .0982

ER t -.0278

ER t/ Et2 = B -.0028

B T -.0084

SCHOOL YEAR 1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 19

T 1 2 3 4 5 6

k - (B ;1") .0631 .0631 .0631 .0631 .0631 .0631

B T -.0028 -.0056 -.0084 -.0112 -.0140 -.0168 -

A
R .0603 .0575 .0547 .0519 .0491 .0463

A
AREA POP. (A) 138,000

ENROLLMENT (t) 9281 8851 8329 7832 7321 6389

HISTORICAL DATA

164
PL1



9 11 12 13 14 15 16 17 18 19 20

: 1972-73 1973-74 1974-7L.

3 4 5

8373 7795 7320

) 152,262 150,900 149,100

.0550 .0517 .0491

9

4

.0517 .0982

1975-761973-74 1974-75 1978-79 1979-801972-73 1976-77

6 7

,1977-78

8 9 103 4 5

.0631 .0631 .0631 .0631 .0631.0631 .0631 .0631

-.0084 -.0112 -.0140 -.0168 -.0196

.0435

-.0224 -.0252 -.0280

.0407 .0379 .0351.0547 .0519 .0491 .0463

138,000 146,100 144,000 141,300 138,600

8329 7832 7321 6389 6355 5861 5355 4865

I_

HISTOWICAL DATA PLANNING HORIZON
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FORM I: DWELLING UNIT MULTIPLIER TECHNIQUE
HISTORIC YIELD ESTIMATES

1 2 3 4 5

SINGLE FAMILY UNITS

6 7 8 9 10

YEAR 1970-71 1971-72 1972-73 1973-74 1974-75

T 1 9 3 4 5

3 ENROLLMENT (E) 12,475 13,241 13,697 13,818 14,153

4 DWELLINGS (DJ 5467 6034 6419 6734 6902

5 SAMPLE SIZE (n) 191 191 195 192 200

D enrollment (ei) 170 169 172 170 178

r ' I n = X .890 .885 .882 .885 .890

, A
11,103 11,718 12,081 12,229 12,596

tD = YIELD ("` 2.031 1.942 1.882 1.816 1.825

166



FORM J: DWELLING UNIT MULTIPLIER TECHNIQUE-
FORECAST OF YIELDS

1 2 3 4 5 6 7 8 9 10 11

YEAR 1970-71 1971-72 1972-73 1973-74 1974-75

rl 3

_
,

T-T = 9

2

10
A

YIELD (Y) 2.031 1.942 1.882 1.816 1.825

-i7 1.899

A

1. t -4.062 -1.942 0 1.816 3.650

Z? -.538

c' ti Zt2 = B -.054

B -rF -.162

YEAR 1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 19'

1 2 3 4 5 6

V - (B ri") 2.061 2.061 2.061 2.061 2.061 2.061

B T -.054 -.108 -.162 -.216 -.270 -.324

A

YIELD (Y) 2.007 1.953 1.899 1.845 1.791 1.737

137
IIISTORICAL DATA PL



8 9 10 11 12 13 14 15 16 17 18 19 20

1972-73 1973-74 1974-75

3 4 5

0 1 9

0 1 4

1.882 1.816 1.825

0 1.816 3.650

1972-73 1973-74 1974-75 1975-76 1976-77 977-78 1978-79 1979-80

3 4 5 6 7 8 9 10

2.061 2.061 2.061 2.061 2.061 2.061 2.061 2.061

-.162 -.216 -.270 -.324 -.378 -.432 -.486 -.540

1.899 1.845 1.791 1.737 1.683 1.62 1.575 1.521

1

HSTORICAL DATA PLANNING HORIZON 168



FORM K: DWELLING UNIT MULTIPLIER TECHNIQUE-
FORECAST OF DWELLINGS AND ENROLLMENT

1 2 3 4 5

DWELLING UNIT TYPE: SINGLE-FAMILY u-Nris

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 -1 o 1 2

t2 4 1 0 1 4

Et2 10

DWELLINGS (D) 5467 6034 6419 6734 6902

MAXIMUM D (K) 7200
.

K / D 1.317 1.193 1.122 1.069 1.043

K/D - 1 .317 .193 .122 .069 .043

In (K/D -1) = X -1.15 -1.65 -2.10 -2.67 -3.15

R -2.144

X t 2.30 1.65 0 -2.67 -6.30

E X t -5.02

E X tl E t2 = B -.502

B Y -1.506

YEAR 1970-71 1971-72 1972 -73 1973-74 1974-75 1975-76

T 1 2 3 4 5 6

R. - (B711) -.638 -.638 -.638 -.638 -.638 -.638 .

B T -.502 -1.004 -1.506 -2.008 -2.510 -3.012

iZ -1.140 -L642 -2.144 -2.646 -3.148 -3.650 -t

K/D - 1 .320 .194 .121 .072 .043 .026

K/D 1.320 1.194 1.121 1.072 1.043 1.026
A

DWELLINGS (D) 5A '7) 6030 6423 6716 6903 7018
A

YIELD (Y) 1.737

ENROLLMENT (1E') 12,190 1

HISTORICAL DATA
16 9

PL



8

SINGLE.FAMILY UNITS

9 10 11 12 13 14 15 16 17 18 19 20

f2 1972-73 1973-74 1974-75
I

3 4 5
r

0 1 2

,

0 1

1 6419 6734 6902

3 1.122 1.069 1.043

3 .122 .069 .043

5 -2.10 -2.67 -3.15

i 0 -2.67 -6.30

Z 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 -2.646 -3.148 -3.650 -4.152 -4.654 -5.156 -5.658

.121 .072 .043 .026 .016 .010 .006 .004

1.321 1.072 1.043 1.026 1.016 1.010 1.006 1.004

6423 6716 6903 7018 7087 7129 7157 7171

1.737 1.683 1.629 1.575 1.521

12,190 11,927 11,613 11,272 10,907

HISTORICAL DATA PLANNING HORIZON 170



1

1

1

1

1

I.

FORM L: ENROLLMENT FORECAST BY GRADE

1 2 3 4 5 6 7 9 10

I YEAR 1975-76 1976-77 1977-78 1978-79 1979-80

! ENROLLMENT 1 7182 6766 6489 6175 5853

1 ENROLLMENT 2 6886 6468 6139 5804 5491

I ADJUSTMENT 1.043 1.046 1.057 1.064 1.066

GRADE LEVEL :

12 652 592 579 532 508

11 632 614 565 544 528

10 653 596 576 562 561

9 615 590 578 579 483

8 589 573 576 482 435

579 577 484 439 424

592 493 449 435 4 16

501 453 441 453 391

4 470 454 468 406 405

466 477 415 416 401

492 425 427 414 427

443 442 430 446 416

496 479 499 467 429

f.

17



FORM M. SUB-GEOGRAPHIC REGION FORECASTS

1 2 3 4 6 7 8 9 10

YEAR 1975-76 1976-77 1977-78 1978-79 1979-80

REGION

1 3705 3680 3418 3160 3007

9 2682 2788 2536 2584 2557

3 957 401 784 596 482

ENROLLMENT 2 7344 6869 6738 6340 6046

ENROLLMENT 1 7182 6766 6489 6175 5853

ADJUSTMENT .978 .985 .963 .974 .968

REGION

t

4.72

2

4

6

7

8

9

LO

.2



FORM N: SMALL AREA FORECASTS

1 2 3 4 5 6

YEAR current year 1975-76 1976-77 1977-78

a b c a b c a b c a b c

AREA

1 154 220 1.43 284 406 390 315 450 436 418 598 568

2 689 137 2.01 691 1389 1333 703 1413 1371 703 1413 1342 '

3 477 649 1.36 491 668 641 571 777 754 593 806 766 I

4 359 528 1.47 509 748 718 582 856 830 598 879 835 '

5 443 806 1.82 577 1050 1008 668 1216 1180 769 1400 1330 '
6 154 223 1.45 154 223 214 154 223 216 154 223 212 3

7 657 644 .98 791 775 '744 882 864 838 932 913 867

8 140 216 1.54 151 233 224 164 253 245 172 265 252 3

9 846 1489 1.76 846 1489 1429 848 1492 1447 851 1498 1423 E

10 11 12 13

YEAR

a b c a b c a b c a b c

AREA
,

,

,

173 ,



77 1977-78 1978-79 1979-80

c a b c a b c a b c a b c

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 710 1044 1002

1180 769 1400 1330 778 1416 1388 778 1416 1359

216 154 223 212 155 225 221 155 225 216

838 932 91: 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

a a a a



FORM 0: SMALL AREA FORECASTS-
ADJUSTMENT COMPUTATION

1 2 3 4 5 6 7 8 9 10

YEAR 1975-76 1976-77 1977-78 1978-79 1979-80

2 ENROLLMENT 8936 9262 10697 9877 10400

3 TOTAL OF AREAJ 9308 9549 11260 10079 10833

I ADJUSTMENT .96 .97 .95 .98 .96

4

173



FORM P: SMALL AREA FORECASTS

1

Area Enrollment Totals
Region: .4V.

2 3 4 5 6 7 8 9 10

YEAR 1975-76 1976-77 1977-78 1978-79 1979-80

2 AREA

3 1 435 478 682 685 640

1486 1503 1610 1614 1463

715 827 919 826 847

801 910 1002 1164 1062

1124 1294 1596 1596 1440

239 236 254 254 229

830 919 1040 1063 1032

250 2 0 302 314 296

9 1593 1647 1708 1699 1703



Chapter 3 FACILITY COMPONENT

Form A Future Facthty Needs
Course Per Student and Periods Per Course

177



FORM A: FUTURE FACILITY NEEDS School (i) Subject are

YEAR: 1975-76 1976-77 1977-78 1978.79 1979.80 1980.81

1. (N i) Enrollment
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 enrollment 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 6826 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 5

9. Line 7 / Line 8 :

Enrollment per period 232 228 240 225 228 228

10. (Uij) Utilization
rate .90 .90 .90 .90 .90 .90

11. Line 9 / Line 10 :

Effective Enrollment 258 253 267 250 253 253

12. (Tij) Students per
teaching station 25 25 25 25 25 25

13. Line 11 / Line 1' ? :

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 -L9 -1.9
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 -1'260 -1410 - 990 -1500 -1410 -1410



Subject area (j) Academic

78-79 1979-80 1980-81 1981-82 1982-83 1983-84 1984-85 1985-86

793 783 767 659 602 573 497 479

1.78 1.82 1.86 1.90 1.94 1.98 9.09 2.06

1412 1495 1427 1239 1168 1135 1004 987

4.78 4.79 4.80 4.80 4.81 4.82 4.82 4.83

749 6826 6850 5947 5618 5471 4839 4767

6 6 6 6 6 6 6 6

125 1138 1142 991 936 912 806 795

5 5 5 5 5 5

225 228 998 198 187 182 161 159

.90 .90 .90 .90 .90 .90 .90 .90

250 253 253 990 208 202 179 177

25 95 95 25 25 2E 95 25

10.0 10.1 10.1 8.8 8.3 8.1 7.9 7.1

19 19 19 19 19 19 12

-1.9 -1.9 -3.2 -3.7 -3.9 -4.8 -4.9

30 30 30 30 30 30 30 ;,0

500 7590 7590 6600 6240 6060 5370 5310

000 9000 9000 9000 9000 9000 9000 9000

500 -1410 -1410 -2400 -2760 -2940 -3630 -3690

al



COURSES PER STUDENT AND Sch 1 (I) Subiect A
PERIODS PER COURSE

COURSES PER STUDENT (Aij),
PERIODS PER COURSE (Wij)
by SUBJECT AREA

COURSE NAME

Year 1971-72 Year 1972-73

-

2 :
g :

a

c., .. cn --

k r 4 3 :..5'2 g '-'

;.. '=' .,52 , = ,

a b c

-E'

g
,. .,-; : 1 ":z ,-. :.

FA e.

a b c

Math I 180 5 900 191 5 955 18.

lth II 185 5 925 180 5 900 19

z,bra 87 3 261 84 3 252 g

English 7 115 5 575 121 5 605
i

19

English 8 109 5 545 111 i 5 555

Literature 92 3 276 87 3 261

Geography 201

105

5

5

1005

525

206

109 5

1030

545 iiFrench I

French II 103 5 515 103 5 515 ic

Spanish I 156 5 780 162 5 81P

1. Column a. To:al
1333

7
1354 13

A A
OF"rra'r

884 A 881 8A Ar r/rffe.
1.51 Aff All

2. Number of Students

Enrolled

3. Line i / Line 2 : (AO
Courses er Student

4. Column c. Total
Or PO/r '

6307
A'

6428

r vfr,r
4.73

wz
4.75

/ A
f, A

A
5. Line 4 / Line 1 : (WO

Periods per Course

180



Subject Area (j) Academic

Year 1973-74 Year 1974-75 Year 1975-76

; C. ,.,.. ,..
.... ...

c

...

i 111 . L" :. Z. C J3
- .-z . . :-.: ,,, E...-.7. . -g ,..

P

a b c

..>

....., E c, u, ? -a. E
' 1 ' ' ' 4 T. . ..
10. . . .S' -',.-g -;

c.5'

a b c

g ., ' c %
- -5 I- 0 ....- .&) .....

g g .C1 t' t
a b c

955 184 5 920 206 5 1030 192 5 960

900 191 5 955 202 5 1010 206 5 1030

952 81

-,--
3 240 84 3 252 84 3 252

605 129 5 645 138 5 690 135 5 675

555 190 5 600 125 5 625 123 5 615

261 88 3 964 93 3 279 94 3 282

10 0 210 5 1050 292 5 1110 214 5 1070

545 111 5 555 113 5 590 120 5 0Q.

51 105 5 525 104 5 520 110 5 550

810 171 5 855 183 5 915 181 5 905

rea4 1390

889
A A

r/zo /7 1475
V. r

1459
/ ' r

, Ar ir
.14 A 906

' /
.f,"--A

A 880

r4 "A
ZA A1.56

(FA
t/ 6428

r
Al Ala 1.63

7
A A 1.66

r
6609 7021 WOW 6939A

./a A

0 4.75 Al 4.75 "A/rAl 4.76 rrAIA 4.76
,

181



Dug 4er FSCAL COM' CeIT

A Summary orlbrievilisca
'3 iiicuanry %stain=

SIVIMITy kmAing Capacity-
I) Sunexml' Fu4.4( Projectionz
B CfiddingZiat
F Tc-old Eavdoyees
F.1 p$1etr gZive
G &brim sari 11!noefifsi
H &wiles rtfre, r- 4ces
Li lariter Gn-. 4' Les-I,no..
12 'àJiarGf
13 Modhlea: 1>c .z.e
J Heal Prapirti Tax gennte
K Sales and Mar Local Taw,
II Activities Far*
At Earnings on nrostmeats
N State Md Rased on Enrollaient
O State Aid Based on Assessed Valuation
P Federal Revenue



FORM A: SUMMARY OF EXPENSES

(* Indicates figures in thousands of dollars

LLNE

VARIABLE I
NAME

7 00

101

102 Land Expenditures

103

104

105

106

YEAR
1.1111 inc

Expen Ames
EF. Ill ne

ot, apita
Expenditures *
Line 101+Line 102

aries an
Benefits *
Form G, Line 3)
upplies and

Services *
(Form ,11. Line 3)

'71 '72

107

Other Operating
Expenses
Tot2 Operating
Expenses *
(Lines 104, 105, 106)

108
Total Expenses *
(Line 103+Line 107)



10 11 12 13 14 15 16 17 18 19 20

'72 '73 '74 '75 '76 '77 '78 '79 '80 '81 '82 '83 ,84

188,114 807,923

320,000 170,000 585,000 250,000 250,000

508.1 977.9 585.0 250.0 250.0

20,393 _1,840 23,865 24,816 26,357 27,859 29,456 30,884 32,273 33.875

6,237 6,901 7,713 8,538 9,425 10,363 11,396 12,514 13,722 15,037

26,630 28,801 31,578 33,354 ",-,),782 38,22f.i 40,852 43,398 45,995 48,912

. 9138.1 29,778.9 32,163 33,604 39,032 38,222 40,852 43,398 45,995 48,912

-I4--
1

-

184



FORM B: SUMMARY OF REVENUES

(*Indicates figures in thousands of dollars)

LINE
VARIABLE

NAME 1 2 3 4 5 6 7 8 9 10

200 YEAR '65 '66 '67 '68 '69 '70 '71 '72 '73 '74

201
Assessed Valuation *
(Form J, Line 3) 2,136 3,157 3,784 5,772 6,468 7,191 11,641 12,394 15,578 17,143

Tax Rate
202 (Form J, Line 22) $5.36 $5.36 $5.36 $5.36 $5.36 $5.36 $5.36 $5.36 $5.36 $5.36

Propel Taxes *
203 (Line 2 1xLine 202) 108.8 160.7 192.7 293.9 329.4 366.1 592.8 631.1 793.3 873.0

Other Taxes *
204 (Form K, Line 17) 4 6 9 10 14 16 19 28 30 38

Total Tax
Rewnue,*

205 (Line 203+Line 204) 112.8 166.7 201.7 303.9 343.4 382.1 611.8 659.1 823.3 911.0

Non-Tax Revenue *
206 (Forms L, M, etc.) 195.5 290.0 343.5 508.1 600.5 660.7 958.4 1,023.9 1,193.8 1,335.1

Intermediate
209 Source Revenue * 161.5 235.9 287.8 412.1 562.2 629.2 753.5 874.5 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 * 1,000.4 1,749.7 2,579.2 3,568.6 4,411.3 4,925.2 5,310.1 5,661.7 6,040.1 6,259.4
Restricted

216 Grants-in-Aid * 95.2 146.0 127.8 667.9 842.0 858.0 1,052.1 1,2147.1 971.0 854.2

Revenue in Lieu
217 of "......:es N/A

Revenue for/on
218 Behalf of District

"----170-3-ffrie TAW-7-rue
ries

220
P
215+216+217+218)

NIA

1,095.6 1,895.7 2,7070 4,236.5 5,253.3 5,783.2 6,362.2 6,958.8 7,011.1_1 7,113.6

To tal
225 Federal Revenue * 74.3 133.8 202.0 250.5 217.6 359.7 587,7 675,7 623.2 999.8

1:

Total Income *
230 (Lines 210+220+225) 1,639.; 2,722.1 3,742.0 5,711.1 6,977.0 7,814.9 9,273.6 10,192.0

i

16,749.. 11,180.2

I
111

I
1 8 -) I



111

. .§
8 9 10 11 12 13 14 15 16 17 18 19 20

'72

12,394

'73 '74 '75 '76 '77 '78 '79 '80

15,578 17,143 18 439 20 974 23,641 26,444 29,387 32,475 35,730 39,158 42,764 46,553I
.:111

$5.36 $5.36

...

$5.36 $5.36 $5.36 $5.36 $5.36 $5.36 $5.36 $5.36 $5.36 $5.36 $5.36

631.1 793.3 873.0 938.6 1,067.8 1,203.6 1,346.2 1,496.3 1,654.0 1,819.3 1,909.5 2,177.4 2,370.3

.
- II

28 30 38 40 40 43 45 47 47 47 49 49 51

659.1 823.3 911.0 978.6 1 107.8 1,246.6 1,391.2 1,545.3 1,701.0 1,866.3 1,958.5 2,226.4 2,421.3
.

; 1,023.9 1,193.8 1,335.1 1 356.6 1 499.7 1,645.2 1,797.0 1,955.3 2,119.1 2,291.0 2,386.8 2,659.8 2,857.3

874.5 1,097.6 1,120.7 1.233.4 1,346.1 1,458.8 1,571.5 1,684.2 1,796.9 1,909.6 2,022.3 2,135.0 2,247.7

2,557.5 3,114.7 3,366.8 3,568.6 3,953.6 1,351.6 4,758.7 5,184.8 5,617.3 6,066.9 6,367.6 7,021.2 7,526.3

; 5,661.7 6,040.1 6,259.4 6,479.9 6,690.4 1 6,840.7 6,981.1 7,101.3 7,181.3 7,341.9 7,402.0

1,297.1 971.0 854.2 866.7 906.1 925.2 943.4 959.0 969.1 980.5 989.3 996.9 1,003.3

I
6,958.8 7,011.1 7,113.6 7,346.6 7,596.5 7,765.9 7,924.5 8,060.3 8,150.4 8,252.2 8,331.2 8,398.9 8,455.4

575.7 623.2 699.8 748.0 796.0 850.0 885.0 935.0 977.0 1,021.0 1,060.0 1,096.0 1,124.0

10,192.0 10,749.0 11,180.2 11 663.2 12,346.1 12,967.5 15,568.2 14,180.1 14,744.4 15,340.1 15,758.8 16,516.1 17,105.7
.

r

-1.I
I,

e .'
. t MIMI

-1

-is-

r

MI ill 11111.11
I 181.1



FORM C: SUMMARY OF BONDING CAPACITY

*Indicates figures in thousands of dollars

LINE
VARIABLE

NAME 1 2 3 4 5 6 7 8 9 10

300 YEAR '65 '66 '67 '68 '69 '70 '71 '72 '73 '74

301
Assessed Valuation *
(Form B, Line 201)

302 Other Variables *

303

To tal
Capacity Base *
(Line 301+Line 302)

" 304
Bonding Capacity
Percentage

305

Gross
Bonding Capacity *
(Line 304xLine 303)

306

Current
Outstanding
Indebtedness*

307
Retirement Schedule-
Existing Debt *

308

Net Bonding
Caacitv *p
Line 305-Line 3061_

309
Proposed Bonded
Indebtedness *

310
Retirement Schedule-
Proposed Debt *

311

Net Bonding
Capacity *
(Line 308-Line 309)

_

.1 b I



10 11 12 13 14 1" 16 17 18 19 20

'72 '73 '74
, 5 '76 '77 '78 '79 '80 '81 '82 '83 '84

18,439 20,974 23,641 26,444 29,387 32,475 35,730 39,158 42,764 46,553

8,666 9,858 11,111 12,429 13,812 15,263 16,793 18,404 20,099 21,880

27,105 30,832 34,752 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

2,53a..L 2,912.5 3,311.8 3,731.5 4,172.6 4;634.9 5,121.6 5,634.6 6,174.1 6,741.0

1,000M 900.0 800.0 2,700.0 2,30.0 1,900.9 1,500.0 1.600.0 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

11111111111
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FORM D: SUMMARY OF FISCAL PROJECTIONS

(*Indica es figures in thousands of dollars)

LINE
VARIABLE

NAME 1 9 3 4 5 6 7 8 9 10

400 YEAR '65 '66 '67 '68 '69 '70 '71 '72 '73 '74

405
Total Revenue *
(Form B, Line 230) 11

410

Total Operating
Expenditures*
(Form A. Line 107) 26 _.

4 1 5

Total Revenue
from Bonded ,

Indebtedness* 1.

421

Payments on
PrincipalExisting *
(Form C, Line 307)

.

422
Interest Payments-
Existing *

423

Payments on
PrincipalProposed *
(Form C. Line 310)

424
Interest Payments-
Proposed *

425

Total
Bond Payments "'
(Sum Lines 421-424)

430

Total Capital
Expenditures *
(Form A. Line 103) 50

440
Total Income *
(Line 405+Line 415) 12

450
Total Expenses *
(Lines A 10, 425, 430) 27

460
Cash Flow *
(Line 44;0-Line 450) -14

470

Balance *
(Line 470t4-460t)

30,148,7 15

. ,
)

. .



7 8 9 10 11 12 13 14 15 16 17 18 19

,

90

71 '72 '73 '74 '75 '76 '77 '78 '79 '80 '81 '82 '83 984

11,662.2 12,34 8.1 12,967.5 13.570.2 14,179.1 14,747.4 15,345.1 15,763.8 16,523.1 17,112.7

96,630.04 28,801.0 31,578.0 33,354.0 35,782.0 38,222.0 4 0,852.0 43,398.0 45,995.0 48,912.0

1,000.0 2,000.0 500.0

6.7 7.1 7.3 7.7 8.1 8.3 8.7 9.0 9.5 9.9

3.5 3A 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

0 140.0 130.0 120.0 600.0 550.0 500.0 450.0 450.0 4 00.0

10.2 250.5 240.4 230.5 1,010.7 960.7 911.0 861.1 911.5 861.7

508.1 977.9 585.0 250.0 250.0 - -
12,662.2 12,34 8.1 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 39,1 82.7 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

30,148.7 15,662.6 - 2,018.7 -21,454.6 -41,718.9 -1i2.582.5 -87,017.8-113,435.7 -141,431.0 -171,814.4 -204,475.4

_ -
190



FORM E: BUILDING COST

LINE
VARIABLE

NAME 1 2 3 4 5 6 7 8 9 10

YEAR '65 '66 '67 '68 '69 '70 '71 ,7 2 '73 '74

BCI 281 288 293 304 325 344 375 402 436 467

2b

% A BCI 2.5 1.7 3.8 6.9 5.8 9.0 7.2 8.5 7.1

3a

3b

Current Building
Cost (CBC)

5

I ated :lig. st
(Line 4÷Linc 2

Col. 101

6
Future Bldg. Cost
(Line 2xLine 5)

51)

11'

I
I,

I

I

I
191
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8 9 10 11 12 13 14 15 16 17 18 19 20

'72 '73 '74 '75 '76 '77 '78 '79 '80 '81 '82 '83 '84

i

_I.

'102

--_

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

7.2 8.5 7.1 7.4 74 7.4 74 7.4 7.4 7.4 7.4 7.4 7.4

8 8 8 8 8 8 8 8 8 8

; 7 6 5 4 4 4 4 4 4 4
1

{ 175,000 700,000

, i-e4./ 1,498.9

188,114 807,923

188,863

187,365

816 911

794,427

1

1

1___

192
:k"



FORM F: TOTAL EMPLOYEES

LINE
VARIABLE

NAME

YEAR '65 '66 '67 '68 '69 '70 '71 '72 '7.3

Total
Employees 798 970 1205 1360 1463 1664 1879 2010
Teachers
(Facility Component) 438 538 668 778 854 899 9e7 1020
Emp./Teacher Ratio
(Line 2 -4-- Line 3) 1.82 1.80 1.80 1.74 1.71 1.85 1.94 1.97

193



10 11 12 13

1

14 15 16

;

17 18 19 20

'74 '75 '76 '77 '78 '79 '80 '81 '82 '83 ,84

2128 2194 2259 2304 2346 2382 2407
i

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

i

f

,

I
1941



FORM F.1: TOTAL EMPLOYEES/ALTERNATIVE

LINE
VARIABLE

NAME

YEAR '65 '66 '67 '68 '69 '70 '71 '72 '73

3 4 5 6 (

I
(average Line 2)

(t-.i)
(Line 2-Line 3) -1 0 1

( ine 4) 9 4 1 0 1 4

E (a)2
(Sum Line 5) 26

7
Employees

-:- 'Teachers 1.8 1.74 1.71 1.85 1.94 1.97

Average ErT = CX
(Average Line 7) 1.84

-IC) (E/T)
Line 4xLine 7) -5.4 -3.5 -1.7 . +1.9 +3.9

10
(E )

(Sum Line 9 ) .

11 (Line 1( ÷ Line 6) .0346

12
I x B

(Line 3xLine 11) .1385

13
YEAR

(Line 1) '65 '66 '67 '68 '69 '70 '71 '72 '73

14
YEAR t
(Line 2) 1 2 3 4 5 6

15

- A
CX - t B

(Line 8-Line 12) 1.7 1.7 1.7 1.7 1.7 1.7

16
B. i.

(Line 11xLine 14) .035 .07 .105 .14 .175 .21

17I
CX-I B + B t
(Line 15+Line 16) 1.74 1.77 1.81 1.84- L88 1.91

193



9

1.90

+53

'74

1.7

245

1,95

11 12 13 14 15 16 17 18 19 20

'75 '76 '77 '78 '79 '80 '81 '82 '83 ,84

_

...,

4

'75 '76 '77 '78 '79 '80 '81

i

'82 '83 '84

8 9 10 11 12 13 14 15 16 17

1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7

.28 .315 .35 .385 .42 .455 .49 .525 .56 .60

1.98 2.02 2.05 2.09 2.12 2.16 2.19 2.23 2.26 2.30

-
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FORM G: SALARIES AND BENEFITS

* indicates figures in thousands

LINE
VARIABLE

NAME 1 2 3 4 5 6 7 8 9

1 . YEAR '65

-

'66 '6 7 '68 '69 '70 '71 '72 '73

2
Total (t)
Employees 798 970 1,205 1,360 1,463 1,664 1,879 2,010

3
Total Salaries
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

4
Avg. Sal. & Ben.=(Y)
(Line 3-:-Line 2) 5,205 6,100 6,630 8,438 9,004 9,322 9,015 9,281

5
Per Capita
Income Proj. = (X) 3,320 3,450 3,575 3,675 3,765 3,776 3,828 3,980 4,125

6
InY

Natural Log Line 4 8.55642 8.71605 8.79936 9.04074 9.10498 9.13992 9.10610 9.13652

7
Z InY ÷ n

(Avg. Line 6) 8.9738

8 Avg.te 5 3824

9
(X-1-Z)

(Line 5-Line 8) -374 -249 -149 -59 -48 4 156 301

10
(X-I( )2
(Line 9)2 139,876 62,001 22,201 3,481 2,304 16 24,336 90,601

11
Sum (X -R12 *
(Sum Line 0) 526.3

12 ftn-le )9x7.1mYe)6) -3,200.1 -2,170.3 -1,311.1 -533.4 -437.0 36.5 1,420.5 2,749.8

13
Sum (X -R) (InY)
(Sum Line 12) 189.3

14
B

(Line 134-Line 11) .0003

15
B

(Line 14xLine 8) 1.1472

16
OC= In Y -B 3-C
(Line 7-Line 15) 1.8266

17

InY = CX + BX

Wrinee if x+ Line 15)1

18
Antilog InY

(Antilog Line 17)

1

1 9 7
,

_



10 11 12 13 14 15 16 17 18 19 20

'74 '75 '76 '77 "78 '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

I4,250 4,380 4,500 4,700 4,800 4,950 5,100 5,250 5,375 5,500 5,640

)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

-, 198
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FORM H: SUPPLIES AND SERVICES

LINE
VARIABLE

NAME 1 2 3 4 5 6 7 8 9

,

YEAR '65 '66 '67 '68 '69 '70 '71 '72 '73

Enrollment 8,482 10,351 12,420 14,888 16,990 18,272 19,232 20,109 21,053

Cost - Supplies
and Services * 1,018.4 1,465.8 1,645 2,333 2,754 3,189 4,022 4,386 5,087

Cost/Student
(Line 34-Line 2) 120.1 141.6 132.4 156.7 162.0 174.5 209.1 218.1 241.6

(t)- (t-1)
A Cost/Student 21.5 -9.2 24.3 5.3 12.5 24.6 9.0 23.5

% Cost/Student
(Line 5,- Line 4) .152 .069 .155 .038 .072 .118 .041 .097

Average % Cost/Stu.
(ILine 64-n)
Projected % Change
(Line 7 + 1)

Future Year I.D.
(Year = t)

10
Exponent
(Line 8)L

.

11

Projected Cost/Stu.
(Line 10xLine 4;

Col. 10)

199



.

,

-0

_

11 12 13 14 15 16 17 18 19 20

4 '75 '76 '77 '78 '79 '80 '81 '82 '83 '84

;600
22,150 22,675 23,050 23,400 23,700 23,900 24,125 24,300 24,450 24,575

5,581 6,237 6,961 7,713 8,538 9,425 10,363 11,396 12,514 13,722 15,037

i58.4

16.8

.065

.090

1.09 1.09 1.09 1.09 .1.09

1

1.09 1.09 1.09 1.09 1.09

1 2 3 4 5 6 7 8 9 10

1.09 1.188 1.295 1.412 1.539 1.678 1.828 1.993 2.172 2.368

281.7 307.0 334.6 364.9 397.7 433.6 472.3 515.0 561.2 611.9

I

_ .

1

,

_ 200 I



FORM LINEAR GROWTH OR DECLINE

LINE
VARIABLE

, NAME 1 2 3 4 5 6 7 8 9

1 YEAR '65 '66 '67 '68 '69 '70 '71 '72 '73

2 5 6 7 8 9

3

4.

_

5 .5 1.5 2.5 3.5

5 .25 .25 2.25 6.25 12.25

6

7
Structures

1,300 1,400 2,000 2,100 2,600

8

9 650 700 3,000 5,250 9,100

10

ii
A

12

AtxB
,

13
YEAR

'69 '70 '71 '72 '73

14 5 6 7 8 9

15

n

16

AtxB
1,240 1,488 1,73. 1,984 2,232

17
ST

(Line 15+Lim 16) 454 702 950 1,198 1,44C 1,694 1,94 2,190 2,438
N

i.
0 1



11 12 13 14 15 16 17

--

18 19 20

4 '75 '76 '77 '78 '79 '80 '81 '82 '83 ,84

-

,

4.5

!0.25

,

!,800

!,600

._

f4 '75 '76 '77 '78 '79 '80 '81 '82 '83 784

0 11 12 13

,

14 1r, 16 17 18 19 20

!,480 2,728 2,976 3,224 3,472 3,720 3,968 4,216 4,464 4,712 4,960

!,686 2,9%4 3,182 3 430 3,678 3.926 4,174 4,422 4,67C 4,918 5,166

-....-- ,

,. .

- ,

- .

1

202-
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FORM 1.2: NONLINEAR GROWTH

LINE
VARIABLE

NAME 2 3 4 5 6 7

YEAR '70 '71 '72 '73

2 t 1 2

3
I

(Avg. Line 2) 3

4 i Li! =2 x-Line 3) -2 -1

5
x2

(Line 4)2 4 1

6
E x2

(Sum Line 5) 10

7 Structures (ST) 1,500 1,850 1,975 2,100

8
Upper Limit

(K) 2,400

9
K/ST

(Line 8.-. Line 7) 1.6 1.3 1. 2 1.14

10
K/ST -1

(Line 9-1) .6 .3 .22 .14

11

In (K/ST-1) = Y
(In Line 10) -.051 -1.2 -1.51 -1.97

12
V = CX

(Avg. Line 11) -1.43

13
Y x

(Line 11xLine 4) +.102 +1.20 0 -1.97

14
EY x

(Sum Line 13) -3.078

15
EY x ÷ Ex2 = B

(Line 14 .÷- Line 6) -.3078

16
B x I

(Line 15xLine 3) -.9234

17 YEAR '70 '71 '72 '73

18 t

CX - Bt
(Line 12-Line 16)

1

-.507

2

-.507 -.507 -.50719

20
B t

(Line 18xLine 15) -.3078 -.6156 -.9234 -1.2312

21 Line 20+Line 19 -.8148 -1.1226 -1.4304 -1.782 -

22
Antiilosynedl

.4427 .3254 .2392 .1683

23
Line 22 + 1

K/ST 1.4427 1.3254 1.2392 1.1683

24
ST

(Line 8 Line 23) 1663.5 1810.7 1936.7 2054.3

e

2031



) 11 12 13

i
14 15 16 17 18 19 20

4

_

,
,

i

)0

)

)

_

'75 '76 '77 '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 J 4.6936 -4.0014

_

-4.492 -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 .01102 .00809 .00595

3 1.0950 1.0698 1.0513 1.0377 1.0277 1.0204 1.01498 1.01102 1.00809 1.00595

2 2191.7 2243.4 2282.9 2312.8 2335.3 2352.0 2364.6 2373.8 2380.8 2385.8

2 04
_



FORM 1.3: NONLINEAR DECLINE

LINE
VARIABLE

NAME

-

1 2 3 4 5 6 7 8 9

1 YEAR '68 '69 '70 '71 '72 '73

2 t 1 2 3 4 5 6

3
I

(Avg. Line 2) 4

4
t -1 - x

(Line 2-Line 3)

.

-3 -2 -1 o 1 2

5
x2

(Line 4)2 9 4 1 o 1 4

6
E x2

(Sum Line 5) 28

7 Structures (ST)

I

6,000 5,500 5,200 5,100 4,900 4,700

8
Lower Limit

(M) 3,000

9
ST M E'
(Line 7-Line 5) 3,000 2,500 2,200 2,100 1,900 1,700

10
Maximum ST

(K) 6,500

11

I KM .. IV
(Line 10-Line 8) 3,500

12
Ks/ Es

(Line 11 -:- Line 9) 1.1667 1.4 1.591 1.6667 1.8421 2.0588

13
K'/EL1
(Line 12-1) .1667 .4 .591 .6G67 .8421 1.0588

14
log (1e/E'.1) I. Y
(log Line 13) -1.7921 -.9163 -.5261 -.4055 -.1719 .0572

15
V

(Avg. Line 14) -.4953

16
Vx

(Line 14 x Line 4) 8.8841 5.376 1.8326 .5261 o .1719 .1144

17
E Vx

isinn Linp 1,f) 8.8841

18
I Yx -:- E x4 - B

(Line 17÷Line 6) .3173

1.269219
or

(Line 18 x Line 3)

20 YEAR '68 '69 '70 '71 '72 '73

21
t

(Line 2) 1 2 3 4 5 6

22
V- fir = Of

(Line 15 - Line 19) -1.765 -1.765 -1.765 -1.765 -1.765 -1.765

23
Bt

(Line 21 x Line 18) .3173 .6346 .9519 1.2692 1.5865 1.9038

24 (Line 23+Line 22)

Pntilog of r
(Antilog Line 24)

-1.4477

.2351

-1.304

.3230

-.8131

.4435

-.4958

.6091

-.1785

.8365

.1388

1.148925

26
ti,rintiMo+f Li. 1

1.2351 '1.3230 1.4435 1.6091 1.8365 2.1489

27

A
Kt ÷ Antilog of Y+1
(Line 11+ Line 26) 2833.7 2645.5 2425 2175 1906 1629

28

A

flatAlt4t3g+ir 205 5834 5646 5425 5175 4906 4629



1 11 12 13 14 15 16 17 18 19 20

"74 '75 '76 '77 '78 '79 '80 '81 '82 '83 '84
,

7

3

4,500

1,500

2.3333

1%3333

.2877

.8631

v74 '75 '76 '77 '78 '79 '80 '81 '82 '83 '84

7 8 9 10 11 12 13 14 15 16 17

-1.765 -1.765 -1.765 -1.765 4.765 -1.765 -1.765 -1.765 -1.765 -1.765 -1.765

2.2211 2.5384 2.8557 3.173 3.4908 3.8076 4.1249 4.4422 4.7595 5.0768 5.3941

.4561 .7734 1.0907 1.408 1.7253 2.0426 2.3599 2.6772 2.9945 3.3118 3.6291

i.5779 2.1671 2.9764 4.0878 5.6142 7.7106 10.5899 14.5443 19.9754 27.4345 37.6789

L5779 3.1671 3.9764 5.0878 6.6142 8.7106 11.5899 15.5443 20.9754 28.4345 38.6789

1358 1105 880.19 687.9 529.2 401.8 302 225 167 123 90.488

4358 4105 3880 3688 3529 3402 3302 3225 3167 3123 3091



FORM J: REAL PROPERTY TAX REVENUE

*Indicates figures in thousands of dollars

LINE
VARIABLE

NAME

YEAR '65 '66 '67 '68 '69 '70 '71 '72 '73

Structures (ST) 600 800 900 1200, 1,300 1,400 2,000 2,100 2,600

Assessed
Valuation* (AV) 2,136 3,157 3,784 5 772 6,468 7 191 11 641 12 394 15 578

4

ange - truc ures
[(Line 2(t)-

Line 2(L-1)] 200 100 300 100 / r)CI 600 100 500

5
AV Per
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

7
AV Loss *
[Line 5xLine 4 (6)1 -92 -46 -87.5 -52 -33.6 -70 1 -1,712 -72.5

8 New Units 240 120 335 120 115 625 140 550

9 AV- AU New Units 1,113 694 2,075.5 748 756.6 4,520 865 3,329

10
AV Per New Unit
[Line 9+Line 4 (8)1 4,640 5,780 6,200 6230 6,580 7,230 6,180 6,340

11
Chaage AV-New Units
[(Line 10) t-(t-1)] 1,140 420 30 350 650 -1,050 160

12

Rate of CL.mge (r)

[(Lille lIkkl'ort4)1 .25 .07 .004 .06 .10 -.14 .03

13 Projection r + 1

14 Future Years (t)

15 (r + 1)t

16
Project AV
Per New Unit

17
AV Gain

[(Line 16xLine 4(8)1

18
Projected Net AV*
(Line 17-Line 7)

19
AV for Sample of
Existing Units 510 521 541 554 567 583 600 605 637

20
Historic Growth Rate
[(Line 19(t)i-194-1) 1 1.02 1.04 1.02 1.02 1.03 1.03 1.01 1.05

21

Growth Rate
Minus ne
(Line 17O.one) 02 .04 .02 .02 .03 .03 .01 .05

22
Tax Rate Per
Hundred AV 4.81 4.81 5.05 5.05 5.36 5.36 5.36 5.36 5.36

23
Taxes Levied *
(Line 22ALine 3) 102.7 151.8 191.1 291.5 346.7 385.4 624.0 664.3 835.0

24 Collection Rate .90 .91 .91 .92 .92 .92 .92 .95 .95

25
Taxes Collected *
(Line 24xLine 23) 92.4 138.1 173.9 268.2 319.0 354.6 574.1 631.1

I

7932
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10 11 12 13 14 15

I

16 _ 17 18 19 20

'74 , '75 '76 '77 '78

-
'79 '80 '81 '82 '83 984

2,800 2,897 3,136 3,375 3,614, 3,853 4,092 4,331 4,570 4,809 5,048

17,143 18 561 21 195 24 006 27 023 30 286 33,784 37 563 41 631 46 114 51 031

200 97 239 239 239 239 239 239 239 239 239

2,900 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
I

6,760

420

.07 1

1.06 1.06 1.06 14 1.06 1.06 LI: 1.06 1.06 1.06 1.06

1 2 3
1

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

r

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

918.9 994.9 1,136.1 1,286.7 1,448.4 1,623.3 1,810.8 2,013.4 2,231.4 2,471.7 2,735.3

.95 .95 .95 .95 .95 .95 .95 .95 .95 .95 .95

873.0 945.2 1,079.3 1,222.4 1,375.0 1,542.1 1,720.3 1,912.7 2,119.8 2,348.1 2,5983

- - ,
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FORM K: SALES AND OTHER LOCAL TAXES

(* Indicates figures in thousands

LINE I

VARIABLE
NAME 2 3 4 5 6 7 8 9

1 YEAR '65 '66 '67 '68 '69 '70 '71 '72 '73

2
Commercial
Units (CU) 10 10 10 11 11 12 12 14 20

3
CU

(Avg. Line 2) 13.5

4
CU - CU

(Line 2-Line 3) -3.5 -3.5 1 -3.5

-

-2.5 -2.5 -1.5 -1.5 .5 6.5

5
(CU- C1,)2
(Line 4)4 12.25 12.25 12.25 6.25 6.25 2.25 2.25 .25 42.25

6
Z(CU- C11)2

(Sum Line 5) 228.5

7
Sales Taxes *
(ST) 4 6 9 10 14 16 19 28 30

8
Avg. ST= Of *
(Avg. Line 7) 17.4

(CU- CU) (ST,1 *
(Line 4xLine ) -14 -21 -31.5 -25 -35 -24 -28.5 14 195

10
Z [(CU-CU) (ST)] *
(Sum Line 9) 467

ii
A
B

(Line 10 -:- Line 6) 2,044

12

- A
CU B

(Line 3xLine 11) 27,594

13 YEAR '65 '66 '67 '68 '69 '70 '71 '72 '73

14
cu

(Line 2) 10 1 10 10 11 11 12 12 14 20

15

- A
OC -CU B

(Line 8-Line 12) -10,194

16

A
CU x B

(Line 14xLine 11) 20,440 20,440 20,440 22,484 22,484 24,528 24,528 28,616 40,880

17

A

k -Clnell B5+tinCeU16) 10,246 10,246 10,246 12,290 12,290 14,334 14,334 18,422 30,686

'

-
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10 11 12 13 14 15 16 17 18 19 20

'74 '75 '76 '77 '78 "7 '80 '81 '82 '83 '84

25 25 25 26 27 28 28 28 29 29 30

11.5

132.25

38

-

437

'74 '75 '76 '77 '78 '79 '80 '81 '82 '83 $84

25 4 25 25 26 27 28 28 28 29 29 30-
.,

51,100 51,100 51,100 53,144 55 188 57,232 57,232 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

_

,

_ ,

210
I



FORM L: ACTIVITIES FEES

* Indicates fiEures in thousands

LINE
VARIABLE

NAME

YEAR '65 '66 '67 '68 '69 '70 '71 '72 '73

Enrollment (E) 8,482 10,351 12,420 14,888 16,990 18,272 19,232 20,109 21,053
E

(Avg. Line 2) 16,340
E - E

(Line 2-Line 3) -7,858 -5,989 -3,920 -1,452 650 1,932 2,892 3,769 4,713

if,i-ne-)42 *,2 62,400 36,000 15,200 2,108 423 3,732 8,363 14,400 22,100
I (E - E)2

(Sum Line 5) 234,800,000

Activities Fees (AF) 82,701 123,303 .141,768 204,189 257,137 278,610 346,568 364,765 370,463
A-F *Oc

(Avg. Line I) 259,360

e 7)ft,i.nP4Xtfiri -645,100 -739,800 -553,000 -306,300 180,000 529,300 1,005,100 1,386,200 1,741,400

10
1(E - E) (AF)

(Sum Line 9) 4,845,50 ,000

11
B

(Line 10 --i- Line 6) 20.6

12

, A
E B

(Line 3xLine 11) 336,604

13 YEAR '65 '66 '67 '68 '69 '70 '71 '72 '73

14
E

(Line 2)

0( - EB
(Line 8-Line 12)

E x B
(Line 14xLine 11)

8,482

-77,244

173,033

10,351

213,231

12,420

255,852

14,888

306,693

16,990

349,994

18,272

376,403

19,232

396,179

20,109

414,245

21,053

433,692

15

16

17 0-1-Ee AB1VEInABe)16 95,789 135,987 178,608 229,449 272,750 299,159 318,935 337,001 356,448
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10

_

11 12 13 14 I 15 16 17 18 19 20

'74 '75 '76 '77 '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

5,260

28,100 I

I I I

424,100 i

47 700
1

' '74 '75 '76 '77 '78 '79 '80 '81 '82 '83 984

121,600

:I

22,150 22,675 23,050 23,400 23,700 23,900 24,125 24,300 24,450 24,575

144,960 456,290 467,105 474,830 482,040 488,220 492,340 496,975 500,580 503,670 506,245

t67,716 379,046 389,861 397,586 404,796 410,976 415,096 419,731 423,336 426,426 429,001

I.
_
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FORM M: EARNINGS ON INVESTMENTS

(*Indicates figures in thousands.of dollars)

LINE
VARIABLE

NAME

1 YEAR '65 '66 '67 '68 '69 '70 '71 '72 '73

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

4 rtinnei I -÷L'fitels) .031 .033 .033 .023 .027 .027 .017, .013 .039

5
Average Earnings
(Line 4 -1- n) .027

6
Projection of
Earnings

,

,

.
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10 11 12 13 14 15 16 17 18 19 20

'74 '75 '76 '77 '78 '79 '80 '81 '82 '83 '84

911.0 977.6 1,109.8 1,247.6 1,392.2 1,544.3 1,704.0 1,871.3 1,963.5 2,233.4 2,428.3

24,597

.027

26,395 29,965 33,685 37,589 41,696 46,008 50,525 53,014 60,302 65,564

2 1 4



FORM N: STATE AID BASED ON ENROLLMENT

* Indicates figures in thousands

TINE
VARIABLE

NAME 1 2 3 4 5 6 7 8 9

1 YEAR '65 '66 '67 '68 '69 '70 '71 '72 '73

Enrollment (E) 8,482 10,351 12,420 14,888 16,990 18,272 19,232 20,109 21,053

3
K

(Avg. Line 2) 16,340

4
E -E

(Line 2-Line 3) -7,858 -5,989 -3,920

,

-1,452 650 1,932 2,892 3,769 4,713

5
(E - Er2 *
(Line 4 62,400 36,000 15,200 2,108 423 3,732 8,363 14,400 22,100

6
E (E --E)2

(Sum Line 5) 234,800,010

7
State Aid *
(SA) 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

8
S-A = Oc

(Avg. Line 7) 4,150,620

9 Ei.ile- )411,1it 7) -6,805,901 -7,288,800-9,208,700 -4,552,200 2,696,200 7,870,600 14251,900.23,4161400 30,534300

10
Z(E --E-) (SA) *

(Sum Line 9) 94,1301)00

11

A
B

(Line 10 ÷ Line 6) 400.9

12

- AE B *
(Line 3xLine 11) 6,550.7

13
YEAR

(Line 1) '65 '66 '67 '68 '69 '70 '71 '72 '73

14
Enrollment
(Line 2) 8,482 10,351 12,420 14,888 16,990 18,272 19,232 20,109 21,053

15

A
OC-EB *

(Line 8-Line 12) -2,400.1

16
E x 11 *

(Line 14xLine 11) 3,400.4 4,149.7 4,979.2 5,968.6 6,811.3 7,325.2 7,710.1 8,061.7 8,440.1

17
( CX -Eg) + (E x 11) *
(Line 15 + Line 16) 1,000.4 1,749.7 2,579.2 3,568.6 4,411.3 4,925.2 5,310.1 5,661.7 6,040.1

2 1 ..)
I I



10 11 12 13 14 15 16 17 18 19 20

'74 '75 '76 '77 '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

5,260

28,100

,776.0

1,212j300

'74 '75 '76 '77 '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

8,659.4 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
,

6,259.4 6,479.9 6,690.4 6,840.7 6,981.1 7,101.3 7,181.5 7,271.7 7,341.9 7,402.0 7,452.1

216



FORM 0: STATE AID BASED ON ASSESSED VALUATION

(*Indicates figures in thousands of dollars)

LINE
VARIABLE

NAME 1 2 3 4 5 6 , 7 8 9

1 YEAR '65 '66 '67 '68 '69 '70 '71 '72 '73

la Enmllrnent (E) 8,482 10,351 12,420 14,888 16,990 18,272 19,232 20,109 21,053

lb
Asmssed Valuation *
(AV) 2,136 3,157 3,784 5,772 6,468 7,191 11,641 12,394 15,578

lc
State Aid *
(SA) 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

ld
SA/E
(Line lc ÷ Line la) 101.6 117.4 190.1 203.8 226.7 226.7 291.4 306.4 308.6

2
AV/E
(Line lb+. Line la) 252 305 305 388 381 394 605 616 740

3
AV/E

(Avg. Line 2) 478

4 itilnleE241,1111N; -226 -173 -173 -90 -97 -84 127 138 262

5
V E 2ftiVn/eE4ok / )

51,076 29,929 29,929 8,100 9,409 7,056 16,129 19,044 68,644

6
E (AV/E - AV/E)2

(Sum Line 5) 339,172

7

SA/E
(Line 1d) 101.6 117.4 190.1 203.8 226.7 226.7 291.4 306.4 308.6

8
SA/E = Ck
(Avg. Line 7) 233

9
ftiVnLE4;tinVIE,IISA/E)

-22,961.6 -20,310.2 -32,887.3 -18,342 -21,989.9 -19,042.8 37,007.8 42,283.2 80,853.2

10
Z (AV/E-AV/E) (SA/E)

(Surn Line 9) 138,370.4

11
113

(Line 10-1- Line 6) .408

12

- A
AV/E B

(Line 3xLine 11) 145

13 TEAR '65 '66 '67 '68 '69 '70 '71 '72 '73

14
AV/E
(Line 2) 252 305 305 388 381 394 605 616 740

15

A
CX- AV/E B

(Line 8-Line 12) 38

16 (Line14.2iii..1 11) 102.8 124.4 124.4 158.3 155.5 160.8 246.8 251.3 301.9

17

A

( Oc -AV/EB)+(AV/E913)
(Line 15 + Line 16)* 1,194 1,677 2,012 2,844 3,296 3,636 5,481 5,812 7,158

- .
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tO 11 12 13 14 15 16 17 18 19 20

74 '75 '76 '77 '78 '79 '80 '81 '82 '83 ,84

,600 22 150 22 675 23 050 23 400 23 700 23 900 24,125 24,300 24 450 24,575

9143
,

18,434 20,974 23,641 26,444 29,387 32,475 35,730 39,158 42,764 46,553

76.0

60.0

,

794 832 925 1,025.6 1,130 1,240 1,359 1,481 1,611 1,749 1,894

316

9856

..

1

360

1,760

T4 '75 '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

,819 8,373 9,419 10,534 11,677 12,893 14,173 15,488 16,889 18,386 19,930

,

,

2 1 :'
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10 11

,

12 13 14 15 16 17 18 19 20

'74 '75 '76 '77 '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

25,920 27,710 29,478 31,463 32,760 34,626 36,185 37,804 39,245 40,611 41,632

699.8 748 796 850 885 935 977 1,021 1,060 1,096 1,124

1,200 1,251 1,300 1,365 1,400 1,461 1,514 1,567 1,615 1,661 1,694

32.40 33.78 35.10 36.86 37.80 39.44 40.88 42.31 43.61 44.84 45.74

.0270 .027 .027 .027 .027 .027 .027 .027 .027 .027 .027

1

,

_

,

,

,

, .
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