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PURPOSE OF THE STUDY

The purpose of the research is to coﬁpare two computer similation
modeling techniques regarding the impaﬁt of the implementation of a
cost-of~education index ;n the New Yor? State aid formu;a for educétion.
Throughoué the reséarch, an attempt is made to assess the advantages and
disadvantages of the two simulation methods and to examine the utility of
combining both approaches in the analysis of sch601 finance 1ssues; Using the
two computer techniques, the‘study evaluates the impact of incorporating a
cost-of-education index in the state aid formula in teims'of equalizing per
pupil expenditures throughout the state. Although the issues being discussed
in the study are generic to most states, the reséarch is based on the

experience in New York State.

BACKGROUND AND PROBLEM

Essentially a local responsibility during the eighteenth and nineteenth
centuries, elementary and secondary education has become increasingly a matter
of concern for the stAte over the last century. Billions of dollars are
earmarked every year for education by state governments. In many states,
funds are allocated amoné individual school districts based on equalizing
formulas. Over the past decade, court rulings throughout the nation have
questioned the ability of current state aid formulas to alleviate the

§ispar1ty in schooling expenditures among various localities. In late 1971,
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in Serrano v. Priest, the California Supreme.Court ruled that the state's
method of funding education was in violation of the equal protection of the
14th Amendment to the United States Constitution. The Court set up. the
"fiscal neutrality” standard whereby the quality of a child's education must
not be a “function of the wealth of hisg parents and neighbors.”

A number of states across the nation has followed the Serranc example in
challenging the constitutionality of their education finance system. As a
result of this reform movement, the legislatures in many states have attempted
to redesign the school finance system in order to make local tax burden less
dependent on local wealth, and guarantee all children a more equitable level
of education. Legislators and fiscal agencies have been under much pressure
to develop iltetnative methods of funding education and to support théit
recomnendations with detailed analyses.

As early as the 1950's the New York State Education Department developed
some district-by-district analyses. 1In the 1960's, thanks to improvements ig
computer technology, several models were built for the analysis of school aid
formulas. In 1962, Cornell University produced district-by-district analyses
for the New York State Joint Legislative Committee headed by Charles
Diefendorf. Such models were not, however, widely used.. Overall, traditional
processes in the area of public school finance have remained rudiméntary in a
number of states. They usually involve time-consuming hand calculations, with
a large margin of error and little in-dépth analysis. The inadequacy of such
methods to address the compelling set of isgues raiged by the court cases,
together with the increasing complexity of state aid formulas and the growing
volune 6f data to be processed, has prompted a more widespread development of
computer gimulations in the area of public school finance; These computer

models are essentially tactical by nature. They show the decision maker the
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detailed ahort—r;n impact of proposed state aid packages on individual school
districts as well as at the state level and suggest a course of action.

Reform was not limited to the area of school finance. A series of
concurrent public referenda, judicial decisions, and federal mandates in the
general realm éf public finance has had some drastic impact in the field of
education finance. The passage of Proposition 13 in éalifornia in June 1978
has limited the ability of loéalities to raise revenues, and placed a cap on
state and local expenditures. Subsequently, similar tax or spending
limitation proposals have been initiated in several other states. At the samg
timé, court cises in many states have mandated full value assessment of the
property which serves as a basis for the financing of the local share of

educational costs (e.g., Hellerstein v. Assessor of Town of Islip in New York

State, 1975 ). Urban séhopl districts have also been restricted in their
capacity to borrow fuﬂds in order to meet present and long-term expeﬁditure
needé (e.g., Hurd v. City of Buffalo in New York State, 1974).

In an era of inflation, economic stagnation, and mounting pressure for
more governmeﬁt exﬁenditures at the state level coupled with taxpayer revolt ’
and widegpread ieform, the field of public school finance is becoming
1ncreasingly interconnected and complex. Both traditional methods of analysis
and tactical simulation models are static by nature and involve short-run and
precise projections on a district-by~-district basis. These models are not
adequately equipped, however, to examine in depth the intricacies and
implications of the current system. In addition, they are unable to foresee
the long-range ramifications of policy changes. Finally, they contain no
mechanism concerning the behavioral responses of the localities to court
mandates and to the recommendations proposed by the decision maker.

There exists currently another class of simulations which examine overall

policy-related issues at a more conceptual level. These models, referred to



as strategic modelg,
with detailed financial information.
policy variables at the state level,

variables on the system.
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are not concerned with individual school districts and
They focus mainly on aggregate key
and on long-term effects of these

Strategic models are exploratory by nature. They

search for unforeseen and sometimes unintended consequences of policy actions.

Very little strategic modeling, however,

is presently being done by state

government agencies because the utility of this kind of simulation is not

immediately apparent to the political and bureaucratic decision makers.

Moreover, most states do not have the technical expertise to conduct the

simulations in-house.

PROPOSITIONS AND HYPOTHESES

Tactical and strategic modeling techniques are very different in terms of

their basic assumptions, approaches and outputs.

Table I presents some

general dimensions which will be used in the study to compare the two types of

models and the expected application of those dimensions to the two types of

models.

DIMENSION OF
COMPARISON KEY
Purpose

Boundary

Time Horizon

Output

Level of
Aggregation

TABLE I

TACTICAL
MODEL

'Evaluate specific state aid

proposals for current action.

Limited to the Education Law.
Use of relatively few
variables. ’

Short term (1 to § year
non-dynamic projections).

Precise impact of state aid

proposal on each school.

Disaggregation on a
district-by-district level.

STRATEGIC
_MoDEL

Explore overall policy issues
and their likely impacts.

Broadened to include general
public finance issues. Use
of more heterogeneous data.

Long term {1 to 20 year
dynamic projections).

More concerned with
long-range behavior of the
system,

Highly aggregated sectors
(urban v. suburban v. rural
localities).
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The purpose of the research is to convey the notion that in fact tactical
and strategic simulation; are not competing against one another, but rather
can be seen as complementary techniques, reinforcing one another. The output
of the tactical simmlation, for instance, could serve as the input for the
strategic model. The result of a concurrent use of tactical and strategic
models, it is hoped, will be better analytical capability in the decision
making process, without losing the detailed and precise information much
needed hy\ the decision maker. .

The 1mplementat;§n of a cost-of-education index in the New York State aid
formula for education will serve as an illustration of the proposition and
hypotheses stated above. Essentially the purpose of the cost-of~education
index is to adjust for educational cost differentials among school districts.
Theoretically, the index should help the state moveAtoward a more equitable
allocation of education by compensating localities which have to pay a higher
price for the same standard education resource relative to the state average
price of thag resource. A tactical model will show how, in the short run,
such adjustment affects individual school districts. Gainers as well ag
losers can be easily identified in the simulation. A strategic model, on the
other hand, will provide some insight on the long range impact of implementing

the cost-of-education policy. It will help assess patterns of local responses

to this equalization proposal.
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ABSTRACT

This study proposes to compare two types of cbmputer simulation
techniques, namely tactical and strategic simulations. It explores the
advantages and disadvantages of the two methods and stresses the importance of
the insight to be gained by combining both approaches in the evaluation of
public policies. A school finance reform policy is presented as a case study.
More specifically, the research evaluates the implementation of a
cost-of-education index (a mechanism to adjust for disparities in educational
costs among school districts in a state) in the New York State aid formula.
The study investigates, using the two computer simulation techniques, the

impact of this policy in terms of equalizing per pupil expenditures.

INTRODUCTION

Purpose of the Study

The purpose of the research is to compare two computef simulation
modeling techniques regarding the impact of the implementatidn}of a
cost-of-education index in the New York State aid formula for education.
Throughout the research, an attempt is made to assess the advéntages and
disadvantages of the two simulation methods and to examine the utility of.
combining both approaches in the analysis of school finance issues. Ur =g the

two computer techniques, the study evaluates the impact of incorporating a
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cost-of-edﬁcation index in the state aid formula in terms of equalizing per
pupil expenditures throughout the state. Although the issues being discussed
in the study are generic to most states, the research is based on the
experience in New York State.
Essentially the s;udy:
1) Surveys the use of tactical and strategic simulation modeling
techniques in the field of public school finance
2) Illustrates the application of a tactical model by implementing, as
an example, a cost-of-education in the New York State aid formula
3) Illustrates, again using a cost~of-education index, a strategic model
4) Coméares the two computer techniques in tefms of their usefulness in
the decision making process, and within the context of policy

analysis.

Definitions

A model is an énalytical representation of selected features ahd
relationships of’a real-world entity. The entity being represented is also
referred to as the "reference system” (Greenberger, Cren;on, and Crissey,
1976:49 ). The development of computer technology has led to the widespread
use of formal models as explicit devices to help understénd or improve the
reference system.

A ;imulation is the method of developing a model of a real situation and
then performing experiments upon the model to test the accuracy of its

behavior under varying conditions (Fogarty, 1976:267).



Public Policy Models

Modeling has become a rather commonplace activity in the public sectof.
A multitude of different types of formal models has been built in a wide
variety of policy areas to help the decision maker better understand the
intricacies of socio-economic systems (Greenberger, Crenson, and Crissey,
1976:xiv). 1In addition, computer modeling is a potentially powerful tool to
communicate ideas and focus debate around specific policy issues. The
proliferation of models in public agencies is not, however, a reliablelgauge
of the actual impact of modeling in the decision making process. A large
fraction of models that have been developed has never been put to use. In
many instances, a number of characteristics inherent to the models has
hindered their usefulness to the decision maker. ' Complicated, large-écale
models are difficult to understand. They often produce only generalized
results that hold only limited interest to public officials confrogted with
the intricacies of specific problems. ‘Tenuous assumptions, crudely
represented relationships) and inadequately calculated variables furﬁher
undermine the validity of the models' output (Greenberger, Crenson, and
Crissey, 1976:23-27). As a general rule, the political setting_and the
organizational framework within which a given model is developed and applied
are crucial determinants éf its usability (Greenberger, Crenson, and Crisséy,

1976:20).

SIMULATION MODELS IN THE FIELD OF PUBLIC SCHOOL FINANCE
The study focuses on the field of public school finance to illustrate

the application of models in the public sector and the difficulties they

encounter.
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Tactical and Strategic Models: Definitions

Keen and Clark (1978) distinguish between two broad typesvof computer
simulation models, in the field of public school finance. They are tactical
and strateqic models. According to the Webster New CollegiatedDictionary, the
word 'tactical' is a synonym for {short range' and tactical decisions are
decisions made or carried out with only a limited or immediate end in view.
They involve actions'of less magnitude than those of a strategy. Within the
context of this study, tactical simulation models are computerwmodels which
involve the creation and short-run evaluation of specific public policy
proposals, at a detailed level of disaggregation. As a general rule, they
have a limited boundary. More specifically, they involve narrowly focussed
analyses, and deal with a selected range of variables. The output from a
tactical'simulation is generally presented in the form of a series of tables
showing the detailed and precise impact of a given proposal on-each school
district and on the entire state under study. Some more sophisticated models
can also provide simple statistics such as mean, median, and ranges, and
perform advanced multi-regression analyses. Tactical simulations are most
often used as planning devices to assist the decision making piocess. |

Strategic models on the other hand, entail analyses that are long-run,
historical, evaluative, and conceptual. More specifically strategic
simulations focus on broad policy alternatives and on long-term relationships
among variables in the reference system. They examine more qualitative policy
issues such as behavioral response of the system to changes in parameter
values or in the model's structure. Their concern is not on short-run and
detailed information on individual school districts but on aggregdte key

policy variables. The purpose of strategic research to a great extent is to
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explore policy alternatives, analyze and explain their outcomes, and generéte
insights about importan£ variables and relationships underlying the referenée
system. Strategic models are not directly linked to the policy making
process. They are mainly used in the field of academic research.
Consequently they are more independent of the decision mgker's immediate

concern with detailed policy outcomes.

Background: School Finance Reform in the United States

Essentially a local responsibility during the eiéhteenth and nineteenth
centuries, elementary and secondary education has become increésingly‘a matter
of concern for the state over the last century. Billi§ns of dollars are
earmarked every year for education by state governments. In many states,
funds are allocated among individual school districts based on equalizing
»formulas. Over the past decade, court rulings throughout the nation have
questioned the ability of current state aid formulas to alleviate the
disparity in schooling expenditures among various localities. 1In late 1971,

in Serrano v. Priest, the California Supreme Court ruled that the state's

method of funding education was in violation of the equal protection of the
14th Amendment to the United States Constitution. The Court set up the
"fiscal neutrality" standard'whereby the quality of a child's education must

not be a "function of the wealth of his parents and neighbors." 1In San

Antonio Independent School District v. Rodriguez, (1973), however, the United
States Supreme Court held.that the Texas system of financing public education,
despite its inequities, does not violate the equal protection clause since
education is\not guaranteed by the federal constitution and therefore cannot

be considered as a fundamental right. The decision of the United States
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Supreme Court blocked the federal constitution as a legal.route
to school finance reform. The arena for school finance litigation was then
shifted back to the state courts.

A number of states.across the nation has followed the Serrano example in
challenging the constitutionality of their education finance system. As a
result, the pace of school finance reform has acceleratedbrapidly over the
past few years (Odden and Augenblick, 1980; and Lawyers' Committee for Civil
Rights Under Law, 1980). The legislatures in many states have attempted to
redésign the school finance system in order to make local tax burden less
dependent on local wealth, and guarantee all children a more equitable level
of education. Legislators and fiscal agencies have been under much pressure
to develop alternative methods of funding education and to support their
recommendations with detailed analyses.

Reform was not limited to the area of school finance. A serieé of
concurrent public referenda, judicial decisions, and federal mandates in the
general realm of public finance has had some drastic impact in the field of
education finance. The passage of Proposition 13 in California in June 1978
has limited the ability of locali%ies to raise revenues, and placed a cap on
state and local expenditures. Subsequently, similar tax or spending
limitation proposals have been initiated in several other states. At the same
time, court cases in many states have mandated full value assessment of the |
property which serves as a basis for the financing of the local share of

educational costs (e.g., Hellerstein v. Assessor of Town of Islip in New York

State, 1975 ). Urban school districts have also been restricted in their
capacity to borrow funds in order to meet present and long-term expenditure

needs (e.g., Hurd v. City of Buffalo in New York State, 1974).
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In an era of inflation, economic stagnation, and mounting pressure. for
more government expenditures at the state level coupled with taxpayer revolt
and widespread reform, the field of public school finance is becoming
increasingly interconnected and complex and no longer can be treaﬁed in

isolation.

Eﬁc&ical Simulations in Public School Finance

As early as the 1950's the New York State Education Department developed

som% district=by=-district énalyses. In the 1960's, thanks to improvements in
comguter technology, several models were built for the analysis of school aid
forgulas. Later in 1962, Cornell University produced district-by-district
analyses for the New York State Joint Legislative Committee headed by Charles
Diefendorf. Such models were not, however, widely used. Overall, traditional
processes in the area of public school finance have remained rudimentary in a
number of states. They usually inQolve time-consuming hand éaiculations, with
a large margin of error and little‘in~depth énalysis. The inadequacy of such
methods to address the compelling set of issues raised by the court cases,
together with the increasing complexity of state aid formulas and the growing
volume of data to be processed, has prompted a more widespread development of
computer simulations in the area of public school finance. These computer
models are essentially tactical by nature. They show the.decisionvmaker the
detailed short-run impaét of proposed state aid packages on individual school
districts as well as at the state level and suggest a course of action.

A number of tactical simulation models has been developed over the past
decade. Early efforts were made to build generalized calculation models ih#t

could be adapted to any state. Sklar and Ioup (1971), under sponsorship of
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the President's Commission on School Finance, developed a Prototype National
Educational Finance Planning Model (NEFP) to simulate the nation's future
educational needs and resources. During 1972-74 the model was refinea and
made operational in several states. The NEFP model is a powerful tool. It
has almost unlimited potential because of the infinite variety of data which
it can accommodate and the new decision options it can make available to the
decision maker (Boaraman, et al., 1973; and Boardman, 1974). The model was

adopted by several states and is still in use in NewAMexico (Keen and Clark,
1979). Another generalized School Finance Egqualization Manaéement System
(SFEMS) model was developed by staff at the Educational Testing Service and
set up in several states around the nation (Xeen and Clark, 1979).
Generalized models however, are cumberéome and hard to operate. In addition,
they cannot be used for\é specific state without extensive modifications. As
a result, most states have chosen to build their own tactical capabilities
in-house. It is often easier to develop a simulation de novo rather than
force-fit a specific state's formula into a generalized structure (Keen and
Clark, 1979).

Aside from a detailed survey conducted by Keen and Clark (1979), the main
sourée of information on tactical modeling techniques in the field of school
finance is provided by the user's manuals for the models used by speéific
states (LEAP, Washington, 1978; LEGICOM, Michigan, 1977; PASSS, Pennsylvania,’
1978; SIMULBUD, New York, 1978; SSF, Oregon, 1975). Other studies available
consist of developing or evaluating computer-based school finance simulations
for specific states (Bishop, 1975, for Texas; Bookman, 1977, for West
Virginia; Huxel, 1973, for New Mexico; Keen, 1978, for California; Mayfield,

1973, for Georgia; Odden and Vincent, 1976, for Missouri; Oregon State
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Legislature: Committee on Equal Educational Opportunity, 1974A, 1974B; Pierce
et al., 1975, for Oregon; South Dakota State Division of Elementary and

Secondary Education, 1977; and Wegryn, 1977, for Michigan).

Strategic Simulations in Public School Finance

There exists currently another class of simulations which examine overall
policy-related issues at a more conceptual level. These models, referred
to as strategic models, are not concerned with individual school districts and
with detailed financial information. They focué;mainly on aggregéte key
policy variables at the state level, and on long-term effects of these 3
variables on the system. Strategic models are éxploratory by nature.

They search for unforeseen and sometimes unintended consequences of policy
actions.

A survef of the literature shows ihat strategic research performea in the
field of public school finance encompasses méstly econometric studies with the
exception of a few system dynamics simulations. Economegric models have been
essentially cross-sectional multi regression analyses of the impact of various
state aid formulas as devices to neutralize the effects of local wealth
difference among school districts. Iﬁ‘response to various court rulings on
the unconstitutionality of present methods of funding public education through
local property tax, Stern (1973) built a prototype econometric model of
current expenditures by lécal school districts in Massachusetts. Stern
simulated alternative formulas for distributiné general purpose state aid and
came to the conclusion that a District Power Egqualizing (Drg) formula (whichb
assures that districﬁs producing the same tax>rate on local property will

receive equal revenues through a combination of local and state funds) adjusts
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expenditure disparities that are due to property value. The formula does not,
however, reduce differences associated with socio-economic status (measured in
terms of income).

In a regression analysis of 105 towns in Massachusetts, Feldstein (1975)1'
also shows how the DPE form of aid fails as a device to fully neutralize the
effect of local wealth differences among school districts. In addition,
Feldstein distinguishes between matching grants and block grants and concludes
that a matching grant system, where the state matches the local effort, has
superior incentive features. Ladd's (1975) model of seventy-eight communities
in the Boston SMSA looks at the implication of the composition of the local
property tax base on educational exéenditures. She suggésts that a school
distriét's educational expenditures are closely related to ﬁhe size of its
total property tax base and that the composition of the base into commercial,
residential, and industrial property affects local decisions to provide
educational serviceé. Hence the separate components of the tax base deserve
greater attention in the determination of local fiscal capacity for education.

Drawing from the results of a study of Vermont, Gatti and Tashman (1976,
1978) suggest a proposed solution to redress the flaws of the DPE formulation.
Essentially they advocate the inclusion in the state aid formula of an income
component as well as a measure of the district's ability to export school
taxes since both are highly significant determinants of school districts'
outlays on public education. 1In an analysis of the Illinois school system,
Friedman and Wiseman (1978) have looked atxthe impact of legislative reform on
wealth-related disparity in expenditures among pupils. They stress the
importance of distinguishing between immediate effects of the reform on the

distribution of expenditures per pupil, intermediate impacts, which occur
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after voters have responded to the new formula, and long;rﬁh effects brought
about by shifté in tax rates. Grubb and Michelson (1974) recognize that b§th
state taxes an& other local taxes may be important determinants of séhool
district expenditures. Their study consists of an evaluation of threel
alternative state aid formulations on a sample of 159 schoﬁl’districts in
Massachusetts. 1In addition, Inman and Wolf (1976) and Inman (1978) have built
a general equilibrium model of a typicalvU.S. metropolitan’economy. The model
is unique in that it includes a mechanism depicting the communities'
behavioral ieaction to school fiscal reform. The empirical specification of
this model was applied to New York City and fifty-eight'Long Island school
districts. Finally, Greene (1979) has presented a detailed review and
evaluation of past econometric models in the field of schoo; finance.

Aside from Inman's powerful model which explicitly inéorporates qual
behavioral reaction to reform, insufficient attention has been devoted tolthe
dynamics of school finance. As a result very little is known about the
ultimate effects of‘equalization proposals. Knickman and Reschovsky (1980)
have called for the explicit inclusion of localities' behavioral assuhptions
in analyses of school finance policies. Treacy and Frueh (1974) advocate the
use of time series déta and demographic projections incoréoratiné plausible
estimates of migration behavior. These dynamic factors should be incorporated
when assessing the effects of policy changes inh school finaﬁcing.- ﬁnexpected
and undesired changes in school finance systems,lthéy argue, will occur so
16ng as reforms are made under erroneous assumptions concerning the structural
relationships existing witﬁin the state.

System dynamics models are specifically geared to address those criticai

dynamic issues which have been overlooked by past studies. System dynamics
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was developed in the 1950s by Jay W. Forrester at the MIT Alfred P. Sloan
School of Management. .In a nutshell, system dynamics is a méthod for
understanding and solving complex problems using the concept of dynamic
'feedback' structure. A feedback system consists of a closed loop structure
that brings results from past actions of the system back té control its future
actions. In the field of public school finance, for instance, the amount of
money spent by a given school district for educational purposes over the long
run is not determined by the present true condition pf the school district.
Instead, it is conditioned by the past circumstances that have been observed,
analyzed, and digested by.the community.

Very little system dynamics modeling has been performed in the area of
education finance. In a study of the funding for special education in
Massachusetts, Andersen (1977, 1979, and 1980) has. demonstrated that by
ignoring behavioral responses of local school districts, traditional tactical
models have failed to analyze patterns of expenditure growth. As a
consequence, they have produced erroneous cost estimates of reform proposals.
‘Chen (1980) has discovered that policies designed at equalizing school
expenditures may work in the short run, but are likely to be reversed in the
long term, because of local communities' reaction to incentives built into the
reforms themselves (see also, Chen, Andersen and Nguyen, 1980). In further
exploratory work, similar patterns of reversal in policy conclusions with
respect to strategic simulations of selected issues involved in financing
special education in New York State were found (Nguyen, Andersen, and Chen,
1980). In addition, an interactive model has been developed at MIT to analyze
Massachusetts' funding system and to explore complex strategic issues in the

field of school finance (Stabell, Growchow, and Haan, 1972).
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Propositions and Hypotheses

Tactical and strategic modeling techniqﬁés are different from each other.
They serve different purposes and strive in different environments. Tacticai
models are usually.built in-house to meet the needs of the decision maker.
Their usefulness stems directly from the fact that they can respond to the
demands and the constraints of the political realities which call for
reliable, easy—to-interprét résults on a district-by-district basi;. The
numerical value of the pafameters entered in tactical simulati§ns.is highly
accurate. No controversial assumptions are made concerning the structure'éf
the modei since simulations, which involve essentially tinkering with and fine
tuning the current state aid formula, are based on the Education law.
Furthermore, the output from simulation runs is highly disaggregated so the
decision maker can assess at a glanée how individuai school districts fare
under'various‘staﬁe aid packages. The time horizon of taétiéal simulations is
limited (one year td'five yeérs). Projections, when made, are usually
straightforward linear extrapolations from the first year's output. ’0verali,

tactical models are easy to understand and feliable.

Because of ﬁheir simplicity, however,-tactical.modelé are also limited in
scope. Decisions‘on school finance issues do not occur in a vacuum. They aré
part of the o&er;ll publié finance system. By dealing exclusively with the
state aid formula,btactical models ignore the fact that the choice of any
education package will affect the amount of remaining resources that are
available for other categories of services. In addition, they contain no
mechanism concérning tﬁe behavioral responses of»the‘localities to cdgrt
mandates and to the_fecommehdations proposed by the decision maker (Odden et

al., 1977). 1In other words, they are inadequately eguipped to assess the long
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range impact of local response to formula changes on the overall goal of
equalization, This class of issues is better addressed by strategic
simulation models.

Strategic models encompass a broader boundary and a longer time horizon
than tactical models. They provide a more comprehensive and realistic picture
of the overall field of public finance. They allow, for instance, the public
official to gain some useful insight as to how some policy changes in one
area, say education, might affect other services (such as social welfare, or
transportation). Strategic models use heterogeneous data, ranging from
individual school districts' property values, and pupil counts, tp state
income and sales taxes and levels of expenditures for non-educational
services. The range of the variables in the simulation output is also
diversified.

Up to the present time, however, strategic simulations have remained with
the realm of academic research. Very little strategic modeling is curfently
being done by state government agencies for school aid purposes. The utility
of this kind of simulation is not immediately apparent to the political andv
bureaucratic decision makers. Indeed, strategic simulations do not seek for
the detailed numerical accuracy of their tactical counterparts. First of all,
output is not disaggregated on a district-by-district basis. Instead,
strategic models group school districts which share some characteristics in
common into sectors (e.g. metropolitan, urban, rural sectors). Analyses are
made at this sector level., In addition, strategic simulations are not
concerned with what will happen next year, but rather with the long range
behavioral response of various sectors under different scenarios and policy”

changes. Given the nature of the political process, long run projections are



~15-
not of direct value to the elected official who is more interested in the
immediate ramifications of his decisions. Lack of intérést in long term
prediction stems from the fact that the legislative oPerates in a
muddling;throughlmpde. Policy changes, it is argqued, are always possible if
and when the situation starts to deteriorate. This mode of operation makes
16ng range projections obsolete. Another major drawback of academic models is
the teneousness of many of their underlying assumptions. Many assumptions
built within.the sﬁfucture of a strategic model (e.g. the interaction betweeﬁ
various variables) are based upon the modeler's own perceptioh of the reality.
Such assumptions, however carefully devised, constitute ground for.
controversial debates and confribute to lower the model's overall validity in
the eyes of qulic officials. Finally, strategic models are'diffigult to
conéeptualize. To some extent, the decision‘maker looks upon the comple#
structure of a strategic_model as a black box whichbhe does not understand nor
have ény cdntrol ovér, and wﬁich he consequéntly distrhsté.
| The purpose.of the research is to convey the notion thét in fact‘tacfical
and stratégic simulations are not competing techbiques exclusive of one
another, but rather ﬁhey can_pe seen as complementary techniqueé, réinfprcing
éne another. The output of gﬂe tacticai simulation, for instance, could serve
as the input for the strategic model. Conversely, strategic research
génerates insights that might be directly applied into a tactical simulatioﬁ.
The result of a concurrent use of tacfical and stratégic models, might iéad.to
better analyticaIHCapability}§n the decision making procéss, without losing

the detailed and precise information much needed by the decision maker.
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Future Developments

Tactical and strategic simulation modeling fechniques will be compared
regarding the impact of the implementation of avgost-of-education index in the
New York State aid formula for education. Essengially, the purpose of the
cost~of-education index‘is to adjust for educational cost differences among
school districts. Theoretically, the index should help the state move toward
a more equitable allocation of education by compensating localities which faée

higher costs for the same amount of education relétive to the state average

¥

price of that resource.
| The impact of the cost-of-education index iQ*New York State, will be
analyzed @sing two different computer médels. Thé first is SIMULBUD
{simulation for Budgeting). SIMULBUD is a tactical modeling technique built
as a device to simulate alternative school finance formulas and to study the
degailed distributive impact of various policy prpposals on a
district-by-district basis. Modifications and cégfections can be effected on
an interactive mode. Results appear instantaneously on the terminal under the
form of summaries, lists, totals, tables, and correlation coefficients.
Appendix A provides an example of an output run f;om a SIMULBUD simulation.

The output from a tactical model shows how, in thé:short run, such adjustment

)

affects individual school districts. Gainers (i.e., those school districts
which register an increase in state aid as a result of the implementation of a
cost-of-education index) as well as losers can ﬁé easily identified in the

simulation. A strategic model, on the other handj will provide some insight

on the long range impact of implementing the cost=of-education policy. It

R

will help assess patterns of local responses to this equalizing proposal. A

system dynamics model of the New York State school finance system has been
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Built, to replicate the general patterns of inperrelationships and structural
vproperties in ;he state. Output of the model is presented in the form of
graphs plotting the behavior of parameters agaiﬁst time (see Appendix B or a
sample run). Unlike SIMULBUD, which strives for the numerical acgurécy of
simplation results( system dynamics concéntrates on trying to formulate

genéral patterns of behavior of the system under alternative policies.
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APPENDIX A

SAMPLE OUTPUT OF A TACTICAL SIMULATION"

*Source: Description of Educational Improvement Index. New York State
Division of the Budget, January 1980.




DISTRICT EDUCATION IMPROVEMENT INDICES PROPOSED FOR USE IN OPERATING AID
FORMULA 1980-81 SCHOOL YEAR, BY COUNTY

Educational

Dist. Improvement
Code District Name Index
. 10100 ALRANY 1.018%91 }
“TO?OT”BERNE—KNOX—wI””TPﬁ?SEi””—
103046 RETHILEHEM L OR4479
mﬁ“*——fOAO2”RAUENA“CUEYMAN’T?70313“"”.
10500 COHODES 1.01743
""”““TOéOIWSOUTH"COLONIE‘“T???iAQ'”’
10605 NORTH COLONIE 1.01743

Dist.
Code District Name

Educational
Improvement
Index

40101 ALLEGANY
402047 WEST "VALLEY
40301 ILIMESTONE

1.01145
1957066
1,07204 :

TTAOROITEIINICOTTVUTIIIE T 17073542 1

41101 FRANKLINUTLLE
—41401HINSDALE
41801 LITTLE VALLEY
42201 CATTARAUGUS - -
42400 OLEAN

1.01154
TR54325
280231
"1.00128 :
1.031%94 ;

42801 GOWANTIA

TTTTTTTIOELS MENANTIETCRO 17013087
10622 MAFLEWOOD CED 1.,032402 i

{0701 GREEN TSLAND T 1709840
10802 GUILDERLANI TN

1 00IVOORHEESVILLE 100701
11200 WATERVLIET +281301

— 010 T ALFREN=ALMONT 7988528

{70097y |
JOTIET7 !

A300T RANDIOLFH Toooessr1s T T

43200 SAal AaMANCA

"1.00454

4Z501 YORKSHIRE=FIONT 170031¢

S0100 AURURN

50301 WEEDSFORT
50401 CATO-MERTIDIAN

cPP4490
TiLo0841

-
fPBEIT3

50701 SOUTHERN CAYDE 17067948

51101 FORT BYRON

20501 RBELMONT .e78R409
T 20&0TTANDNOVER ‘ PR IT734
20701 ANGELTICA «F425460
T 20B01TRELFAST T70538E -
21001 EOLIUAR 1.00827
TTTTTRTI0Z2TCANASERAGAT T (96417173 -
21501 CUBA 229161

130T FRTENDSHTF 1712389

22001 FILLMORE 1.02095
- 2101 WHITESVILLE 115879 7
22301 RUSHFORI Q66521
TTTTTT2240178CI0 1702673
22601 WELLSVILLE LP77191

229017 RICHBURG ™™ TERIS3E T

30101 CHENANGO FORKS .9269494
IA200TRINGHAMTON — 9723077~
20501 HARFURSUTLLE 1.01597
304601 SUSAUERANNAT VAT (9688287 7
20701 CHENANGD-VALLE .€79196
1 I0ITMATINEFENTIUNEDI 2951046

1301 DEFROSTT 1.02G679
- T1401TWHTTHEY FOTNT T I,02256 77 .
I1501 UNTON-ENNICOTT 974006 :
T ZIS02 TIUOHNSON CTTY T 1003932777
21601 VESTAL : LPPTA04
T 1701 WINDSOR 7T T URBTALRR T

1.00785

E1TI0T MORAVTA
51901 UNION SFRINGS

TV o1aal ‘
REAELDT

50201 SOUTHWESTERN  1.00438

60301 FREWSEURG

LBPT75601

G040 CASSAIIAGA VAL 17024462

60501 MAYVUILLE

E0S02 CHAUTAURUA 17033287

604601 FINE VALLEY
60701 CILLYMER
QQQQQ_DUNKTRN

41001 REMUS FOTNT
61101 FALCONER

972083

1.02142
1.70395¢
. 2946280
L9097
1.03874

415017 STLVER CREEK LORTORT T

461503 FORESTVILLE
T 180T FANAMA
61700 JAMESTOWN

G201 FREDONTIAT 1700815

62301 RROCTON

s PT0372
iLo0res
1.031212

L976238

LRA0ITRIFPLEY 7T TTTTTLL002027

62601 SHERMAN 1.03940
—OTTWESTEIFLY 7T UevI0RAT T T

70600 ELMIRA
70901 THORSEHEADS
70902 ELMIRA HEIGHTS

. 2946884
1.00830°
G687 41



APPENDIX B

SAMPLE OUTPUT OF A STRATEGIC SIMULATION®

"The Dynamics of State Aid to Education: Interactions Between

Special Education, Regular Education, and Non-Schooling
Expenditures." Tanette Nguyen, David Andersen, and Fiona Chen,
Graduate School of Public Affairs, State University of New York at

Albany, 1980.

R
Source:



DISTRICT EDUCATION IMPROVEMENT INDICES PROPOSED FOR USE IN OPERATING AID
FORMULA 1980-81 SCHOOL YEAR, BY COUNTY

Educational Educational
Dist. Improvement Dist. Improvement
Code District Name Index Code District Name Index
‘SUICTI AFTUN ST T 130200 EBEACON 1.00856 ,
80201 RAINERINGE-GU. 1.00891 F—=Zp502 DOVER ™~ TTTTITOBER4T
TTTT80601 T GREENE TL9924719 —| 130801 HYDE FARK (995636
Q0701 MOUNT UFTON 985979 ‘—T3ir0r‘NnRTHEAST“““"‘ITO1086‘”_1
TTTBTO01ITNEWTRERLIN TT06TI7S 131201 FAWLTNG oo«soo
81002 S, NEW BRERLIN 1.02800 ‘—"1‘71‘501“‘PTNF"F'[_‘ATN=3_'] LO0REER
TTTTTB1200 NORWICH i rerdor o T 121500 POUGHKEEFSIE L0495
81401 GEQRGETOWN 1.02929 I TIEOTTARCTNGTON ™ 1700081
81501 OXFORD 1205957 - 131602 SFPACKENKTLL L98R4627
82001 SHFREURNE-EARL. 1.00844 —T3II701TRETHOOK TR7SIIR
e 121801 RHINERECK 1.000%48
**“9020I“AUSABEE'UAULEY—ﬁfhsvzs 5 411 WARFINGERS 993277
90301 RFEKMANTOWN 00469 i 132201 MILLEROOK 1.01551
“‘”9050r”NORTHEASTERN“”fi0”5”0 -
20601 CHAZY 1‘0049 : ) S vom1ya—
90901 NOR:HEEN .ﬂTRD 1. 00447  — 2O 0—SWEETHOME —e2e050

T TOIT01TFERU R R

140213 EGGERTSUILLE 1.0172

91200 FLATTSEURGH ~ 1.01709 202 1B—AMMERSTESNYDER 1700178
TTT 91401 SARANAC  TTTTTLReR574AT T 140251 AMHERST CHS 000718
AURORE——1701173
100501 COFAKE-TACONIC 979024 140600 EBUFFALD 1.17911
— {0002 T GERMANTOUWN ITO0RR2TT . 3070 CHEEKTOWAGA™ TOOIATATT "
101001 CHATHAM 1.01%34 140702 CHEEK-MARYVALE 990189
101300 THUTISON 1700841 7T T 130703 " CLEVELAND THILIL ™~ 984589~
101401 KINDERHOOK 9941465 : 140707 UEFPEW 943434 .
—T101%01 TNEWTLE BANON TTTTLRTRTER T a0 70P CHEEK=SI] DAN— 1702332~
140801 CIL.ARENCE LOOSRLE
110101 CINCINNATUS 1.02788 TIATIOITSPRINGUILLE T I 0ReE T
—110200~ CORTLAND ™" ~ 2964585 ,_ 141201 EREN 1.01400
10304 MOGRAW L957713 =41 Z01—TROQUOTS 101141
10901 HOMER. i angy - ——— 141401 EUANS-ERANT LS 3.01928
110601 MARATHON oganos 121501 GRAND ISLANI™ =< 949170
141601 HAMRURG 1.02300
; —1 21504~ FRONTIER™———"77T998782 ~
© 120102 BNDES™ TTT TR 940787 141701 HOLLANI 1.02302
120301 DOWNSVILLE 1.01501 —141800 LACKAWANNA™"""1,/01542
TIR040T CHARLOTTE UALL (943969 141901 ILANCASTER 1.00948
120501 DELHI 951397 —I22101 AKRON T, 977%61 7
"T120701 FRANKLIN 97465 T 1427201 NORTH COLLINS 1.03553
120906 HANCOCK 1.01649 22301~ ORCHART "FARK —1.0074%
{01401 MARGARETUTLLE 1.02230777 142500 TONAWANDA .00408 ]
121501 GRAND GORGE « 962804 —132401 KENMORE-TONAWA 1.01796
471502 ROYBURY —~ " ~1.027117 " 142801 LFST SFNFRA 1 an1me
121401 STINEY . 1.00590 g
121701 STAMFORT 1.00950 ‘

121707 &. KORTRIGHT  1.04240
1721901 L4l TON .27 248
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