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A Programming Approach to Public School Financing in New York

by

James Colburn and Richard N. Bolsvert®

Introduction

Based on data from the National Education Association (1979), some
would argue that the 1978-79 school year is particularly significant in
the history of school finance. Total revenues received by primary and
secondary schools nationally were estimated at $86.8 billion but for the
first time, revenues from state sources exceeded those raised directly by
local school districts. State aid was estimated to be 477% of total reve-—
nues. The local share was approximately 44% with the balance coming from
Federal sources. This situation reflects a continual trend that began at
least 50 years ago. In 1929-30, for example, state revenues accounted
for only 17% of the total and the local school districts’' share was 83%.
- Throughout much of the 20th. Century, state governments have assumed an
increasingly larger role in educational finance.

During most of this period, New York State’s system of publie school
finance has followed national trends. Im 1929-30, 27% of public school
revenues came from the State. This percentage reached a maximum of 45%
in 1969-70. Since then, the State's share has fallen to approximately
40% (University of the State of New York, various years).

Despite its continued growth nationally, state aid has always been
the subject of controversy. The controversy now centers around the grow-
ing financial crises in local governments and the ability of states,
through equalization aid, to compensate for disparities in wealth among
school districts, and thus, to help guarantee equal educational opportu-
nity to its citizens. During the early 1970's, plaintiffs in numerous
court cases charged that existing systems of school finance (based omn
local property taxes and existing state aid formulas) still denied equal
educational opportunity to students in "poorer™ districts (Stubblebine
and Teeples, 1974, Clune, 1972 and Michelson, 1972).

New York undertook an extensive examination of the quality, cost,
and flnancing of education in 1969. The Fleischmann Commission's (1972)
basic conclusion was that the State should be responsible for the full
funding of education in order to insure that spending was at adequate
levels and that any disparities in spending would reflect only the spe-—
cial educational needs of districts when costs were excessive or there
were students with learning difficulties.

%*James Colburn is an economist with the World Food Board, U.S. Department
of Agriculture, Washington, D.C. and Richard N. Boisvert ig a Professor,
Department of Agricultural Economics, Cornell University.



In addition to theilr expenditure recommendations, the Commis-
sion proposed changes in school taxation as a partial solution
te the inequities said to be inherent in the local property
tax. A statewide property tax levied at a uniform rate of
$20.40 per 81,000 of full value would initially replace exist-

" ing local property tax revenues. Then reliance on the state-
wide property tax would be eliminated over a five-year period,
with replacement revenues being derived from the progressive
State incowme tax (Boisvert and Mapp, 1974, p. 584),

Because of the drastic nature of the Commission's recommendations, the
Governor and the Hew York State Legislature chogse not to implement many
of the suggested modifications. TInstead, the decade of the 1970's was
marked by incremental changes in the existing state zid formulas.

In 1976, New York's system of school fimance came under Constitu-
tional challenge (Board of Education, 1978). The initial decision, in
favor of the plaintiffs, was recently overturned under appeal, but there
is still likely to be increased attention focused on the State's system
cf school finance for years to come.

The purpose of this study 1s to examine the inequities in the cur-
rent public school finmancing arrangements in New York State and determine
the impact of modifications in the state aid formulas needed to alleviate
them. Because of the political constraints invclved in major structural
changes in the way schools are financed, it 1s advisable to begin by
examining the existing aid system, placing a major emphasis on taxpayer
equity. Only if it cannot be modified to meet the current objections and
withstand future Constitutional challenge should attention be given to a
completely different system such as the ones proposed by the Fleischmann
Commission and the Speclal Task Force on Equity and Education in 1980.

The emphasis is placed on examining the aid situation for the 1980-
81 school year, the wmost recent year feor which data were available.
Because many of the Inequities still exist and the ald formulas have not
changed dramatically, the methodology and the results remain generally
applicable. The background into the history of school finance in section
two may help place the problem inte proper perspective. The third sec-
tion outlines state aild formulas used by New York State during the
1970%'s. The fourth section examines various strategies for evaluating
state aid formulase and contains a specification of the programming model
used in this research. The empirical results follow in the fifth section
and the report concludes with a section on pelicy lmplications.

Background

By the turn of the Century, economic growth accompanying the Indus-
trial Revolution had begun to cause wide disparities in the wealth of
individual school districts and cother unmits of local government. Argu~
ments for creating a system of state "equalizatrion” ald began to emerge,



primarily from the standpoint of assisting local governments finance an
acceptable level of education.t

Despite these disparities, the desire to maintain local control over
the public school system remained the overriding consideration in financ-
ing decisions. It was argued that schools should be administered at the
local level because increased state funding would lead eventually to
homogeneous school systems under state control and would stifle many edu-
cational innovations. ’

Rapid industrialization during World War I exacerbated the dispari-
ties in school district wealth. The advances in transportation and other
technological innovations led to a more mobile society; rural areas were
no longer completely isolated from urban areas. These changes increased
the demand for education throughout the country. Although total revenues
collected by public schools more than doubled between the 1919-20 and
1929-30 school years, the states' shares remained less than 20Z of the
total (NEA, 1979).

During the Depression, school districts had little choice but to
rely more heavily on state resources. Property values were ercding along
with incomes and many people were unable to pay their property taxes.
Therefore, in spite of continued reluctance to increase their dependence
on higher levels of government, schecol districts were obtaining Jjust over
30% of their revenues from state sources by the 1939~40 school year.

World War II also had a significant impact on public education, its
finance and state involvement. Perhaps the most pronounced impact was
due to the post-war baby boom which started in the mid-1940's and contin-
ued well into the 1950's. Additional pressures were placed on school
systems because education enabled individuals to share in the benefits of
the technological advance and was viewed by many as security for one's
children against future economic disasters (Garms et al., 1978).

These factors culminated in tremendous increases in primary and
secondary school enrollments. Between 1940 and 1955, the number of
children enrolled in public schools increased by 23%, from 25.4 million
to 31.2 miliion (Academic Media, 1969). The same factors explained the
increased expenditures on primary and secondary education throughout the
1960's. The revenues per pupil received by school districts from all
gsources increased from $300 to $759 in constant 1967 dollars representing

1Cubberly (1905) was one of the first to note the direct relation-
ship between quality of school programs and local fiscal capacity. He
argued that districts with property wealth had more resources to allocate
to schools and recommended that districts with less fiscal capacity
should be given more aid than richer districts.



a. 359% increase in real revenues (Colburnm, 1981).2' Pupil—-teacher ratios
decreased significantly, from 28 to 21 (National Center for Education.
Statistics, 1976). Although few weuld argue thatjgupil—teacher ratios
are perfectly correlated with quality of education,? the tremendous in-
creage in revenues (expenditures) during this period and the decrease in
pupil-teacher ratios can be explained in large part by the public's
desire to increase educational quality.

As stated above, arguments for equalization aid to the poorer school
districts were put forward as early as 1905. It was believed that the
poorer districts, already burdened with property taxes, should be aided
by the state. In addition, the more recent recognition that educatiom
results 1In substantial "spillover™ benefits implies that without state
aid, local governments, when viewed from society’s point of view, would
underinvest in education.

Despite these long term trends in state aid, school expenditures
even now depend tremendously on the “wealth” of the districts them—
selves., While omne objective of state ald is to facilitate some minimum
level of expenditure, many state aid formulas still are tied to local tax
efforts. Until 1970, little attention was gilven to equalizing expendi-
tures across the various districts even within a: state.

At this time, there is still a concernm on the. part of local educa-
tors that toc much state aid will erode local control. However, few edu~-
cators would deny the £fact that state aid has become an indispensible
part of educational finance. They see it as a way to quiet the critics
of the property tax, but according to other critics, rising state aid has
neither led to equal spending nor to equal educational opportunity.

Much of the data available on schoel distriet finance is in terms
of revenue. However, there is such a high correlation between revenues
and expenditures that little distinction between the twe is made in gen-
eval discussion. For example, in 1979, the correlation coefficient for
total current expenditures and total revenues in the 50. states was
0.9275.

IFor example, Hanushek (1971} implies that classroom composition may
be more important than class size. The more time a teacher must spend on
discipiine, the less effective the teacher will be in educating students,
regardless of the pupil - teacher ratios.

4Spillovers occur when “"collectlve choices” made by local governing
units concerning the allocation of resources... “have effects that ‘spill
over' to residents in other communities who do not participate in the.
collective decisiens.” [In education,]... “"there tends to be spillout,
because some of the recipients of education relocate to other areas after
they finish their schooling” (Hyman, 1968, p. 291-2).



The first major victory for critics of traditiomal school financing
systems came in 1971 when the California Supreme Court declared the
state's method of financing elementary and secondary schools in violation
of the Equal Protection Clause of the l4th Amendment of the U.5. Consti-
tution (Serranc v. Priest, 1971). The Court's conclusion was that school
financing based primarily upon property taxes discriminates against the
poor, making education a function of a school district's wealth. Other
landmark cases followed, but 1973 marked a serious setback for school
finance reformers. The plaintiffs in San Antonio Independent School Dis-
trict et al. v. Rodriguez et al. (1973) also challenged the Equal Frotec-
tion Clause of the l4th Amendment, but the courts eventually concluded
that the Texas school finance system was not in viclation of the U.S.
Constitution. According to this decision, education is not a right guar—
anteed by the U.S. Comstitution.

As an alternative strategy, critics turned their attention away from
the U.S. Constitution and focused the attack on individual state consti-
tutions. To date, 16 traditional school finance systems have failed to
withstand state constitutional challenge.5 In 13 other states, chal-
lenges had been initiated as of 1978.5

In the wake of these court decisions, states must find new ways to
_ finance education in the future. Reform may come through total state
control of resources or major changes in existing state aid formulas to
remove the disparities.

Issues in New York State School Finance

Compared with other states, New York has for many years been among
the leaders in spending for primary and secondary education. In the
1978-79 school year, for example, an average of approximately $2,760 was
spent per pupil (e.g., measured as average weighted daily attendance);
only Alaska and the District of Columbia had higher spending levels. New

5Since 1971, 16 states have substantially revised their school fi-
nance systems: Arizona, California, Colorado, Connecticut, Florida,
Illinois, Kansas, Maine, Michigan, Minnesota, Montana, New Jersey, New
Mexico, North Dakota, Utah, Wiscomsin (NEA, 1974, 1975, 1978, 1979).
I1linois, Kansas, Michigan, Wisconsin and Colorado changed to a state
guaranteed taxbase type aid formula. Also called district power equali-
zation, aid is determined only according to the tax rate; wealth is neu-
tralized across districts by the state. Maine, Montana and Connecticut
modified state aid by using district power equalization in additionm to
already existing aid formulas. California raised the guaranteed level of
support. (See Brown, Ginsburg et al., 1978.)

OThese states are: Texas, Arkansas, Oklahoma, South Dakota, New
York, Connecticut, Georgia, Kansas, Maine, Missouri, Washington, Wast
Virginia, Wisconsin (Brown, Ginsburg, et al., 1978).



York's spending per pupll was 45% above the natlonal average of $1,909.7
Revenues to finance these expenditures: were estimated at $8 billion,
nearly 60%4 of which was raised through local taxation of real property
(NEA, 1980).

Although average expenditures per pupil for public primary and sec~
ondary education are high, the tremendous variability in per pupil spend-
ing among New York‘s 700+ school districts finally precipitated 1legal
action by some districts challenging New York's method of financing ele-
mentary and secondary education. The plaintiffs found two causes for
action. The first alleged a violation of the Equal Protection clause of
the State Comnstitution {(Art. 1, Sect. 11):

«»- the original plaintiffs assert in their first cause of
action that the State’'s method of financing public education
[including the substantial state aid allocations] ‘'denies to
plaintiff students and thelr parents those educational re-
sources avalilable to students in other, wealthier districts in
the State.' Further, that such system prevents the plaintiff
districts from carrying out their full responsibilities and
obligations to the schools, pavents and children and compels
them to offer an education Inferior to that offered by other
districts possessing greater real property wealth (Levittown
v. Nyquist, 1978, p. 4).

In the second cause, the plaintiffs alleged a violation of the Education
Article of the State Constitution (Art. XI, Sec. 1):

»++ by making the extent to which a child may be educdted a
function of the real property wealth of the school district in
which that child happens to reside, or the school district in
which that child's parents are able to afford to 1live, the
State has violated the democratic and egalitarian intentiomn
that underlies the Education Article, substituting in its stead
an impermissable reliance on the accident of real property
wealth as the ultimate determinant of the quality of education
available to the children in any particular part of the State
{Levittown 'v. Nyquist, 1978, p. 6).

A judgment of the Supreme Court, Nassau County, in favor of the
plaintiffs was issued on June 23, 1978. An appeal was entered on Janu-
ary 2, 1979 and was still pending when this research began. During the
summer of 1982, the appeal was decided In the State's favor. Despite
this outcome one must still be concerned with questions of educational

7Expenditures include current expenditures {administration, instruc-
tional services, plant operation and maintenance, fixed charges and other
school services and preograms), capital outlay (expenditures for site and
site improvements, new buildings and renovations of existing structures,
furniture, equipment and publicly—owned wvehicles) and interest expendi~
tures. Sources of revenues to finance these expenditures include local
property taxes and state and Federal aid.



quality and opportunity among school districts throughout the State.
Even if one assumes that future court challenges are successful, it is
doubtful that the courts would articulate a specific system for school
finance. At best, the State Legislature would be given only general
guidelines as to what is acceptable from a constitutiomal point of view:

It 1s the proper function and duty of the judicial branch of
government to render a judgment declaring whether a statutory
plan is in compliance with constitutiomal requirements. It is
equally the proper function and duty of the legislative branch
to devise a state educational finance system that is constitu-
tional. That is the command of the Education Article of the New
York Constitution (Article XI, Sec. 1)... this Court has deemed
it necessary to refrain from expressing an opinion as to the
appropriateness of any particulay means or technique for at-
taining a suitable school finance system in this state believ-
ing that 'the ultimate solutions must come from the lawmakers
and from the democratic pressures of those who elect them' (San
Antonio Independent School District v. Rodriguez, supra, at p.
56) (Levittown v. Nyquist, 1978, pp. 103-4).

Regardless of how changes are initiated, there is unlikely to be
widespread agreement on what constitutes equal educational opportunity.
Developing a suitable criterion for assessing educational opportunity is
complicated by a number of factors. The ma jor difficulty is that society
lacks any adequate measure of educational output. Proxzies for educa—
tional output such as the number of students educated, expenditures per
student or the average scores on standardized tests have been used exten-
sively, but the problems assoclated with their use in this regard are
well-known.

The validity of performances on standardized tests as a proxy for
measuring educational output has been questioned (Cohn and Millmau,
1975). Test scores measure cognitive skills but do not include a measure
of attitudes, values or character, which are considered important in
assessing a pupil's education. Furthermere, it has been argued that
these tests may discriminate against certain ethnic or minority groups.
Despite these limltations, test scores are considered by many tc be the
best available measure of output and hence, are used widely.

School inputs and non-school inputs are also used extensively to
explain educational output. School inputs include teacher experience,
teacher education, class size, and other human and physical inputs.
Problems arise in distinguishing the nature of these purchased re-
sources because effectiveness and productivity of the various inmputs are
not easily determined (Hanushek, 1971). Non-school inputs are reflected
in the socio—economic background of the students,8 including race, seX,

8studies using non-school as well as school inputs to explain
achievement include those by: Kiesling (1967), Tuckman (1971), Garms and
Smith (1970) and Cohn and Millman (1975).



family size, and family income. These environmental factors do not dis-
tinguish ability among students.

In order to equalize educational opportunity, school and non-scheol
inputs must be considered. The mixture of school inputs among districts
may vary significantly and the effectiveness and productivity of re-
sources, viewed differently by administrators, may cause some districts
to intensify the use of an input relative to others. For example, to
compensate for the lack of non-school inputs, a student from a poor fami-
ly, living in overcrowded conditions, may require more of a teacher's
time to reach the same level of achievement as a student from a higher
income group.9 School districts with many disadvantaged or handicapped
puplls may need more school inputs to reach the same level of educational
output as other districts.l0

Efforts to equalize educational opportunity by equalizing expendi-
tures are confounded by rhese problems. Differential expenditures are
justified for districts containing pupils with varying needs. Uncertain-
ty of the productivity of inputs may cause administrators to use differ-
ent resource mixes and costs of purchased resources vary from distvict to
distriect. Therefore, expenditures and educational opportunity are not
synonymous, but expenditures are the lowest common denominator over which
governments have contrcl and thelr equalization is usually viewed as a
move toward equalizing educational oppertunity. The Fleischmann Commis-—
gsion concluded that "...while equality of expenditure in accordance with
some reasonable education standard may not Inevitably result in higher
quality education, we feel that such equality is the essential firset step
toward achileving that goal™ (p. 24). The Commission viewed equal educa-
tional opportunity as access to enough resources to Insure a certain
level of achievement.

Directly related to egualizing expenditures 1is equalized tax ef-
fort. Even after accounting for state ald, some local districts may need
an excessively large property tax rate in order to spend as wmuch as
richer districts. In other districts, the costs of providing other pub-
Iic services such as fire and police protection may also be extremely
high and place an additional burden on property tax revenues. 1 Thus,

MMonk (1980) discusses “"student efficiency” which describes the mar-
ginal products of different students. High levels of student efficiency
are assoclated with high marginal products. Other inputs combined with
students having a high level of efficilency preduce a greater output than
when combined with students with lower levels of efficiency.

10Using regression analysis, Garms and Smith (1970) found that 75%
of the variation in student achievement could be explained by six socio-
economic variables: ethnic background, broken homes, welfare, over—
crowded housing, student mobility, and parents'® education.

1l9nis 1s the minicipal overburden argument brought forth in Levit-
town v. Nyquist, pp. 43-51.




simultaneous equalization of tax effort and expenditures may not be fea-
sible given revenues currently budgeted toc state aid.

State Aid to Education in New York

The purpose of this section is to describe New York's system of
state aid to education and the major changes that have been made in state
aid apportionment throughout the 1970's. While some of these changes
have evolved from the Fleischmann Commission’s recommendatiorns or may be
in response to the inequity charges in Levittown V- Nyquist, the finan-—
cial pressures in all local governments and other state and local politi-
cal considerations are also partly responsible.

Although state aid increased dramatically in New York State during
the early 1900's, state aid has contributed between 35% and 45% of total
educational expenditures between 1950 and 1978. Despite increased con-
cern over equality of educational opportumity and changes in the aid for-
mulas in response to these concerns, there has been no clear trend toward
an increase in aid as a proportion of total expenditures (table 1). This
is contrary to what one would expect if the formula changes were indeed
designed to provide movre resources to poorer districts, without penaliz-—
ing the richer ones.

More importantly, detailed information by schocl district suggests
that disparities have existed throughout the period. For example, school
districts in Yates County expended an average of $1,126 per pupil In
Weighted Average Dally Attendance (WADA) im 1970-71 whereas expenditures
in Westchester County averaged $1,829 per pupil in WADA in the same year
(The University of the State of New York, 1970-71). Scheol districts in
these same two counties in the 1977-78 school year spent an average of
$1,986 and $3,375 per pupil in WADA, respectively. In percentage Lewvms,
Westchester County was spending an average 62% more per pupil in 1970~71
than was Yates County. In 1977-78, the differences imncreased to 69%.
While one might argue that some of these disparities are justified in
terms of differences in costs of educational services between a rural and
an urban county, such a large disparity is not justified.12 These dis-—
parities have also been documented by witnesses in Levittown V. Nyquist,
1978. One witness, for example, indicated that the range in expenditures
per pupil across all school districts in New York in 1974 was from $936
to $4,215. The property wealth per pupll across all districts ranged
from $8,884 to $412,370.

To identify changes in the state aid formula that could eliminate
these disparities, one must first develop a working knowledge of the com—
position of state aid, the existing ald formulas and how these differ

leccording to Wendling (1979), there are considerable differences
in the costs of certain educational resources throughout the State. The
index for the cost of educational resources (1977-78) in Westchester
County's school districts ranged from 1.03 to 1.13. 1In Yates County,
this range was from 0.92 to 0.94. Thus, it appears that these spending
differences between districts in these two counties are due to more than
just the differential costs of educational inputs.
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Table 1. Expenditures and State Aid From All Sources for Elementary and
: Secondary Public Schools, New York State

School Total State Aid as Percent
Year Expenditures Aid of Expenditures
~ - = - million § - =~ - - -—_——% - - -
1977-78 $8,2294a $3,1652 39
1976-77 7,926 3,094 39
1975-76 7,621 3,071 40
197475 7,395 2,931 40
1973-74 6,672 2,551 - 38
1972-73 5,969 2,440 41
1971-72 5,571 2,374 43
1970-71 5,254 2,325 44
1965-66 2,799 1,272 45
1960-61 1,750 748 43
1855-56 1,031 374 36
195051 516 250 41
1945-46 378 121 : 32

Sources: The University of the State of New York, n.d.: 1976.

8 Fatimated.

from those in effect at the beginning of the 1970's. Table 2 contains a
list of different types of ald and their relative impurtance. Throughout
the 1970°'s, operating aid has constituted over 70% of all school aid.
While the other kinds of aid can be extremely important to individual
districts, operating expense ald is the largest component and is most
directly associated with educational inputs. Therefore, the discussion
is directed toward operating aid.

1970-71 Operating Aid Formula

Operating expense ald from the state to local school distriects in
1970~71 was distributed with the help of an aid ratio, which depended on
the property wealth of a school distrlct relative to the state average
property wealth. The total amount of ald depended on the expenditure
level of the school district and some measure of student numbers.

: The aid ratiec for any school district in 1970-71 was calculated by
the following:
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Table 2. Components of General State to Major School Districts in New

York
1970-71 1976~77 1978-79E
Components Amount % of Amount % of Amount 7 of
(millions) Total (millions) Total (millions) Total
Operating Aid® $1,810 77 $2,310 75 $2,505 74
Building Aid 194 8 209 7 212 6
Transportation
Aid 129 ] 258 8 296 9
Other Aid 211 9 301 10 353 11
Total Aid 52,344 100 §3,078 100 $3,366 100

Sources: The University of the State of New York (1970, 1978).
E = estimated.

a Por 1970-71, this-includes operating expense aid, growth and slze cor-
rection aid and current budget aid. Operating expense aid is 70 percent
of total aid in this year. It is assumed that the figures for 1976-77
and 1978-79 are only operating expense aid, but the description of what
is included in operating aid in the sources from which the data were de-
rived is unclear on this peint.

(1) ARjy = (1 _ PVaema) RIADA (o) 0.51)
it AFVRWADA
where
t = current year in which aid is paid;

FV; = full market value of taxable property in school district i;

e
=
=
g

[

[

= resident weighted average daily attendance, calculated by
subtracting the welghted average daily attendance (WADA) of
non-resident pupils attending public school in the district
_ from the district's WADA and adding the WADA of pupils
resident in the district but atteunding full time a school
operated by a Board of Cooperative Education Services
(BOCES) or a County Vocational Education and Extension
Board {(CVEEB). WADA is determined by weighting average
daily attendance (ADA): half-day, kindergarten, 0.5; full
day kindergartean and grades one through six, 1.00; grades
seven through twelve, 1.25. Average daily attendance is
the aggregate number of attendance days of pupils in a
school district divided by the number of days in session.
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AFVBWADA = statewlde average full value of taxable property in {(t-2)
per resident weighted average daily attendance {The Univer-
sity of the State of New York, 1976).

The ald ratio determines the state's share of a district's approved
operating expenses (ACE) or a ceiling level, whichever is lower. Ap-
proved operating expenses on which aid was apportiomed in 1970-71 were
the day-to-day expenditures (AQE i(t-1) ) in district 1 in year t-1, the

base year. In 1970-71, the state ceiling level was $860. Thus, for some
districts, the state would share in expenses of up to $860 per WADA. A
district's operating aid could be caleculated by the formula:

(2) (AID)j; = ARy, (WADAy,)(AOE{,;_1); for AOE;, _; < 860

[}

ARy, [WADA;,][860]; for AOFj,e.; > 860.

The formula was constructed so that the state's share was 49% of AOE
or the celling level for a district of average wealth. As a district's
wealth increased, the State's share decreased. However, all districts
were guaranteed at least $310 per WADA.13  This was the “flat grant”
provision of the 1970-71 aid formula. Districts receiving $310 per WADA
were called "flat grant”™ districts. T"Equalization” districts are thosge
which received less ald as property wealth Increased. No district could
receive more than 90% of its expenditures in state aid.}

Three important observations can be made about this ald formula.
First, the aid ratic depends on the velative property wealth in a dis-
trict. If some other measure of wealth, such as income were used, the
distribution of aid could be altered substantially. Second, because a
measure of student numbers other than a head count on enrollment is used
in the aid ecaleculation, it is also possible to alter the distribution of
aid by a legislative change in this measure of student numbers. Finally,
without changing the bdsic formula, aid allccations could be altered sig—
nificantly by changing the 0.51 figure in equation (1) so that contribu-~
tion by the state in the form of aid going to a district of average prop-
erty wealth would be different from 49%. A careful examination of the

13WADAit was used in calculating total aid (equation (2)) hecause
this reflects the weighted number of students attending school in the

vear to which the aid applies. RWADAi(t_Z) was used to calculate the aid

ratio so that wealth per pupil is based on the number of students resid-
ing in the district, not onm the number attending school in that district.

l4This was accomplished by placing a ceiling of 0.2 on the aid ratio

even for very poor districts. Since AFVRWADA197OW71 = §32,300, the aid

ratio would reach 0.9 for a full value of property per RWADA of $6,333 in
1968—-69.
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proposals for changing the aid formulas during the decade of the 1970's
indicates that much of the attention has been focused on the first two
items.

The 1970-71 aid formulas were in effect during the time the Fleisch~-
mann Commission was studying school finance in New York. Thelr recommen-—
dations reflect a recognition of the importance of the measure of wealth
and number of students in the distribution of aid.

Although one purpose of state aid has always been to assist the
poorer school districts and districts making substantial local effort to
finance education, the Fleischmann Commission (1971) concluded that the
aid system in 1968-69, which was essentially the same as the one for
1970-71 described above, did little to equalize aducational opportunity
across school districts. Table 3 contains data from New York State
school districts on expenditure per student and average full value prop-
erty, ranked by quartiles. The relationship shows that spending in the
1969-70 school year was directly related to property wealth, and as indi-
cated above, the Commission made a number of recommendations o correct
the situation.

Table 3. Operating Expenditures and Property Valuation 1969-70 by School
District Quartiles, New York State

Quartile Expenditure Average Full Value
per Student® Property per Student

1 $1,330 339,836

2 1,041 27,703

3 932 22,389

4 856 17,545

Source: The Fleischmann Commission (1971)

a8 Although it is not clear from the Fleischmann Commission's discussion,
gtudents in this context probably refer to students 1n welghted average
daily attendance. ‘

1974~75 Operating Aid Formula

fn 1974, legislation was enacted to incorporate some of the Fleisch-
mann Commission's recommendations particularly those relating to special
needs of students with learning difficulties. Under such & scheme, the
state in theory guarantees equal spending per pupil for equal local ef-
fort. The new aid formula was a foundation program in which the state
set a minimum expenditure level supported by a combination of state and
local funds. Consequently, aid ratios used to determine state shares
were eliminated. Expenditure ceilings were raised to $1,200 per pupil
and the WADA measure was modified with new weightings. Total aid was now
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based on Total Aidable Pupil Units (TAPU)..}-5 Also, a new type of gave
harmless provision was initiated.

Because of the foundation nature of the formula, state operating aid
was based on the difference between $1,200 per pupil, and the amount of
money per pupil a district could raise levying a 15 mill tax rate:

12060 - (.015 (FV)

i

(3) 4, /RWADA__,)

1i(t-2)

where

AD; ., state ald per TAPU in district 1 in time t; and

other variables defined as above.

Even under this system, the aid to the wealthier districts was not
allowed to drop to zero. If a district's wealth was between $52,800 and
$101,000 per RWADA, the following taper formula was applicable:

(4) AD

= 360 + .001(101,000 - F /RWADA

it Vi(t—Z) 1(t—2))'
Finally, districts with full value greater than $101,000 per RWADA re~
ceived a2 flat grant equal to a new level of $360 per TAPU.

Because the 907 1limit on the state share was retained, districts
with wealth of less than or equal to $8,000 per RWADA did not receive aid
in propertion to this formula. The state's share per pupil is multiplied
by a measure of pupils to calculate total operating aid. The most sig-
nificant change in this legislation was the change from using WADA as a
measure of pupils to using TAPU as a measure.

Due te the new legislation, aid increased by $372 million. New York
City received $127 million of the iuncrease, in part due to the new
welghting system (University of the State of New York, 1976). A new type
of save-harmless provision was added to the aid scheme: all districts
would receive at least as much aid per pupil as it had received in

15TAPU included new welghtings to account for the different needs of
specific districts. The weightings were to comply with the Fleischmann
Commigsgion findings. The following weightings were added to WADA to cal-
culate TAPU:

children with handicapping conditions 1.00
children with educational needs (low achievers

on the Pupil Evaluation Program tests) 0.25
pupils in approved summer sessions 0.12
pupils in approved evening sessions ' 0.50

secondary puplls not receiving additional weighting
as a handicapped or speclal educational needs pupil 0.25
See the University of the State of New York (n.d.; 1976).
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previous years. The total aid save-harmless provision, in which no dis-~
trict receives less total aid than in previous years, wag also retained.

This new aid formula went into effect in the 1974-75 school year.
But despite the several modifications in the aid formula described above,
the boards of education of at least 27 school districts and the parents
and guardians of a number of individual students remained sufficiently
digsatisfied that they initiated the legal action mentiomed above (Levit-—
town v. Nyquist, 1978). One group of plaintiffs argued that because 699
of 708 school districts across the state received aid under the save-
harmless provisions, the 1974 state aid formulas substantially con-—
strained the equalization efforts of the State. Dr. Joel Berke offered
testimony relating to the range in property wealth and disparities in ex-
penditures. According to Berke, the real property wealth in the "rich-
est" district was 46 times as large as it is in the “poorest” district.

Because this range is affected by a very small number of extremely
rich and extremely poor school districts, a more helpful comparison is
the ratio of wealth between the districts at’ the 10th and 90th percen-—
tiles in a ranking of school district wealth from low to high.16 Wealth
per pupil at the %0th percentile was $86,000 compared with $20,840 for a
district at the 10th percentile.

The range in expenditures per pupil across all districts was from
$396 to $4,125. This is a ratio of expenditures of approximately 4.5 to
1 whereas an examination of the 10th and $0th percentiles indicates a
range of approximately 1.9 to 1. Spending in the 90th percentile dis—
trict was $2,051 compared with 31,089 in the 10th percentile district.

A somewhat more complete picture of these inequities is provided in
table 4, but without the data ased in constructing the table, it is im~
possible to develop a more complete measure of inequity based on Gini
coefficients or entropy measures of inequality (Theil, 1967). In any
case, using the midpoints of the ranges in taxable wealth categories,
the simple correlation coefficient between wealth per pupil and both
operating and total expenditures per TAPU was over 0.98. However, the

L6prom a legal perspective, the extremes in both spending and wealth
are significant because equal protection provisions of the Constitution
must be enforced regardless of the number of schools or individual stu-
dents involved. Information concerning the 10th and 90th percentiles is
more critical from the standpoint of understanding the magnitude of the
problem. One can obtain some idea of the magnitude of the problem at the
extremes from evidence provided by the Governors Advisory Panel of Con-—
sultants (The New York State Special Task Force, 1980). In 1974-75,
there were 44 districts with property wealth per pupil 1less than
$15,000. Average expenditures in these districts were §$1,789. On the
other hand, 21 districts had a property wealth per puplil between 120,000
and $330,000.
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correlations between tax rates and operating and total expenditures were
0.58 and 0.54, respectively. Tax rates and property wealth had a corre-
lation coefficient of 0.65. Thus, the direct relationship between per
pupil expenditures and wealth in 1974-75 was significantly stronger than
the relatiomship between expenditures and local tax effort.

Table 4. Wealth, School Expenditures and Tax Rates in New York School
Districts, 1974-75

Taxable School Tax Rate
Wealth # Expenditure/TAPU per $1,000
per Pupil? Districts Operating Total Full Value

of Property

Under $20,000 58 $1,098 51,504 $15.74.
$20,000-27,999 150 1,230 1,631 18.78
28,000-35,999 132 1,333 1,713 20.20
36,000-43,999 97 1,484 1,871 21.96
44,000-51,999 69 1,511 1,919 21.48
52,000-59,999 46 1,688 2,147 22.48
60,000~67,999 30 1,708 2,202 22.57
68,000~over 122 2,041 2,566 19.71
New York City $1,951 2,601 $21.88
(871,981 Full
Value/pupil
1974-75)

Source: The University of the State of New York (1976).

8 The data in the table are averages for districts in the cerresponding
taxable wealth class.

The second group of plaintiffs, consisting mainly of the state's
four largest citles, offered a "municipal overburden” argument. They

+ « « Introduced evidence to show that the ability of city
school districts to support education is impaired by a demand
for non-school public services that is greater in cities than
in suburbs or rural areas. They argued that the greater size
and density of citles create a greater demand for pelice, fire,
sanitation and related services. They further alleged that
cities are disadvantaged relative to other areas because
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greater proportions of their populations are poor and dependent
persons who require expensive social services. Because propor-—
tionately more local revenues are devoted to these non-school
services in urban areas, proportionately fewer local tax dol-
lars are available for public schools. The state aid formula
uses only property wealth to measure a district’s ability to
raise local revenues; the plaintiffs-intervenors therefore
argued that it does not take into account the diminished abili-
ty of cities to support schools that results from this non-
school service burden and for this reason, it overstates the
ability of cities to support education (The New York S5tate
Special Task Force, 1980, p. 51}.

Two other issues were raised by the second group of plaintiffs.
They argued that the state aid formula is seriously defective because of
its failure to account for the difference in educational costs among
school distriects. Data compiled in a study made under the auspices of
the Education Committee of the New York Senate indicated that the cost
per pupil for the state-mandated minimum educational program among metro-—
politan area school districts was 297 higher than the average expenditure
level required in rural districts. Another indication of these differ-
ences is suggested in the cost of classroom teachers, the largest single
component of school costs. In 1974-75, the average classroom teacher
salary in the New York City metropolitan area was approximately $16,500,
30% higher than the average salary in the upstate area (data contained in
Levittown v. Nyquist, 1978).

A final issue raised by the large urban school districts dealt with
the way in which the number of pupils was measured for calculating total
state aid. They objected strongly to using average daily attendance fig-
ures because most school operations must be designed to accommodate total
enrollments regardless of the fact that absentee rates may be high and
attendance sporadic. Additional costs may be required in schools of high
absenteeism because of the need to provide repetition and remediation to
assist puplls whose learning process is impaired by frequent absences.

From evidence provided, the Court concluded that equal educational
opportunities do mot exist for all students in New York State. There-
fore, because the State is obligated to provide and maintain a system of
free and common schools for all children, the current system of financing
education violated provisions of the State Conmstitutien. State aid lep~
islation is intended to remove inequities in fiscal capacity, but due to
the use of the aid formula, flat grants, and save-harmless provisions,
inequalities are perpetuated and the court held that equal protection
under the law is denied the first group of plaintiffs. The court also
concluded that state aid formulas did not consider special cases of
municipal and educational overburden.

In rendering this decision, however, ' the court recognized that
designing state ald was a legislative and not a judicial responsibility.
Therefore, it was reluctant to recommend any specific change. Further-
more, the court realized that a drastic change in the method of financing
education could have major impacts on students, taxpayers, and units of
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local government and that "{tlhe legislature must be afforded an oppor-
tunity to develop a suitable plan for the revision of the state's system
of financing publiec education.” (Levittown v. Nygquist, 1978, p. 118).

This court decision was recently overturned under appeal so that
legally the Legislature and the Department of Education are not required
to make any changes. However, the state aid formula is constantly under
careful scrutiny and revision. In 1978~79, the state returned to an old
ratio formula similar to that used in 1970-71.

1978-79 Aid Formula

Even though the legislation passed 1n 1978 involved an aid ratic
formula, it was substantially different from the one in operation in
1970-71. A major change was that two separate foundation levels were now
defined for "equalization” districts. 1In keeping with some of the provi-
sions of the 1974~75 formula, the flat grant and taper formula remained
in effect for the richer districts (The University of the State of New
York, 1978). The new ald formula for “equalization" districts was
defined in several steps, based on both spending levels and property
wealth. For districts that were spending relatively little per pupil and
whose property wealth was less than $85,800 per RTAPU (Resident TAPU),
the aid per TAPU in district i in year t was:

Y AID', /TAPU, = 1450(i- TV (e-2)/RTAPU, (0 oy g.51);
AFVRTAPU
£or BV, . _oy/RTAPU .,y < 85,800
and AOE; 1 /TAPU, (\ ;3 < 1,450
where
AFVRTAPU(t_Z) = state wide average full value property wealth per

resident total aidable pupil units; and where other variables are
defined previously.

It was not necessary for AGE to be $1,450 per TAPU to receive this

i(t-1)
amount of aid. However, as in previous years, aid per TAPU could be no
greater than 90% of the foundation level.

In order for the second tiler equalization aid to be operative, dis-
tricts must have had AQE; in the base year (t-1) of more than $1,450 per
TAPU. Thege districts essentlally received tier 1 aid (equation (5)) for
the first $1,450 of approved operating expenses in the base year. If
AOEi(L—l)WaS between $1,450 and $1,500 and FVi(t—Z)/RTAPUi(t—Z) was below

873,750, a district received tier 2 aid. That is,
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(6) AID'',  /TAPU, = AID'  /TAPU, + Ei(t_l)(1-Fvi(t—2)/RTAPUi(t"2) 0.8)
AFVRTAPU
(£-2)
17
for FVi(t_z)/RTAPUi(t_Z) < 73,750
ADEi(tml) > 1450

= min [50, (AOE ~ 1450)1.

B (e-1) i(t-1)
The rationale underlying this second tier ald was to provide some addi-
tional assistance to some of the poorer districts that were spending more
than $1,450 per TAPU. This aid was provided at a rate of $0.20 per dol-
lar of additional spending for the district of average wealth. It also
dropped to zero as wealth increases hefore tier 1 aid did.

According to equation (5) equalization aid would ultimately fall to
zero as a school district's wealth per RTAPU increased to a level of
$115,686. Rather than having aid fall this rapidly for all wealth dis-
tricts, aid to districts whose wealth per pupil was above $85,800 had the
option of a second ald formula called the flat grant taper for these dis-
tricts. Aid was calculated in the following manner:

(7) AID"'it/TAPUit = 360 + .001(101,000 — F /RTAPU )H

Vi(e-2) 1(t-2)

/RTAPU > 85,000

BV e-2) 1(t-2)

BV, (pogy/RTARU, (_y < 101,000.

At a wealth of $101,000, aid calculated according to this equation
dropped to $360. For districts whose wealth was above this level, the
flat grant provision was triggered.

Findings of a Task Force Studying Equity in Education

Although the 1978-79 aid formula was not designed specifically in
response to the Levittown decision, a special task force was asked re-
cently to determine if the changes in the state ald formulas during the
1970's corrected the deficiencies noted in the court case. They directed
attention on the 1974-75 and 1977-78 school years.

There are a number of ways in which one could examine the dispari-
ties in expenditures per pupil or in tax rates across school districts in
New York. The situationm is complicated considerably by the fact that
published data are not available in a completely appropriate ferm. The
Special Report of the Comptroller on Municipal Affairs contains much in-
formation on school finances, property tax collections for school pur-
poses and figures on enrollment and average daily attendance (State of

17The level at which the term in parentheses in equation (6) goes to
ZEeYTO.
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New York Office of the Comptroller, 1978, 1979). Unfortunately, no pub-
lished data exist rveporting TAPU by distvrict, county or other geographic
breakdown.

The Task Force attempted to maske these comparisons by delineating
approved operating expenses per TAPU ranked from high to low according to
percentiles of students. As table 5 indicates, the maximum AOE/TAPU in
any of New York's 700+ districts was $4,004 in 1974-75. At least one
district was spending as little as $785 per TAPU in this vear. At these
extremes, the absolute disparity between districts in 1977-78 increased
slightly. The per pupll spending ratio between the highest and lowest
district rese from 5.1 te 1 in 1974-75 te 5.8 to 1 in 1977-78, at which
time the highest spending district spent $5,753 per TAPU and the lowest
$989% per TAPU. Although there is no reason to expect expenditures would
not increase over this three-year period, spending per pupil at these two
extremes increased at slgniflcantly different rates.

Table 5. Change in Approved Operating Expenditures per Pupil (TAPU) by
Percentiles, New York State (1974-75 to 1977-78)

Percentile Approved Operating Expenditures Per Pupil (TAPU)2

of Students 1974-75 197778 Change 1%74-75/1977-78
' Number Percent
1st $ 785 5 989 § 204 26.0
10th 1,117 1,389 272 24.4
20th 1,192 1,472 280 23.5
30th 1,251 1,542 291 23.6
40th 1,341 1,639 288 22.2
50ch 1,425 1,788 363 25.5
60th 1,510 1,899 38% 25.8
70th 1,602 2,015 413 25.8
80th 1,795 2,255 460 25.6
20th 1,950 2,470 520 26.7
100th 4,004 5,753 1,749 43.7

Source: Reproduced from the New York State Special Task Force on Equity
' and Excellence in Educatiomn, 1980, p. 25a.

& The expenditure figures shown here have not been adjusted to compensate
for inflation, therefore the percentage increases appear larger because
of the inflated value of the dollar.

This is not true among the largest proportlom of districts. At the
90th percentile in 1974-75, per pupil spending was $1,950 while at a
level cof 51,117 per pupil at the 10th percentile, a ratio of 1.7 to 1.
In 1977-78, the ratio increased slightly to 1.8 to 1 with the 90th
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percentile spending $2,470 per pupil and the 10th percentile at a level
of $1,389. Expenditures between the 10th and 90th percentiles increased
29.2% in the 40th percentile to a high of 26.7% in the 90th percentile.
This is in contrast to the 43.77 increase for the district with the high—
est approved operating expenditures.

The Special Task Force concluded that the situation which had given
rise to the filing of the Levittown case had not changed substantially
during this three-year period. It goes on to examine for the 1977-78
school year changes in the relationship between wealth and spending dur-
ing this three-year period. To do this, it ranked school districts from
low to high according to the amount of their pupil speunding with dis-
tricts divided into 10 groups with approximately the same number of Total
Aidable Pupil Units. In 1977-78, for example, wealth per RTAPU in the
highest spending decile was 3.3 times preater than the wealth in the low-
est spending decile. Table 6 contains the reverse relationship, essen~
rially comparing the relationship between full value per RWADA, AOE per
TAPU and full value property tax rates. Accoxrdingly, spending in the
highest wealth decile was 61% higher than that in the lowest decile, but
property tax rates in the highest decile were only approximately 2.5%
higher than in the first decile.

In an attempt to summarize the relationship between AOE per pupil
and full value per pupil, the Task Force estimated the statewide elas-—
tieity of approved operating expenses per pupil with respect to full
value per pupil. In 1974-75, this elasticity was equal to 0.41 and by
1977-78, the elasticity had fallen slightly to 0.35.

Although the Task Force did attempt to examine the changes over time
in the disparities in school spending, wealth and tax effort, they do not
examine explicitly the fiscal situation among school districts for 1979-
80, the first year in which the state had returned to an aid ratio for-
mula based on two tiers of ald. Data obtained from the New York State
Department of Education enables this analysis to be conducted in the con-—
text of this study, in which case they provide a base of comparison for
the programming analysis of financing alternatives described in the next
section.

Analytical Methods for Studying School Finance

The public sector's involvement in educational finance and aid to
education throughout this century has been justified on both legal and
economic grounds. The legal justification can vary from state to state
but the involvement basically stems from the fact that education is one
of the governmental functions delegated to state and local governments.
In New York State, for example, the State Constitution contains an Educa-

18yhile comparisons of this nature do reflect the ranges in approved
operating expenses in the particular year, comparisons between years are
difficult to interpret because individual school districts can move from
one percentile to another in any ranking from low to high in terms of
approved operating expenditures per TAPU.
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Table 6. The Relationship Between Full Value Per Pupil (RWADA), Approved
Operating Expenditures Per Pupil (TAPU) and Full Value Property
Tax Rate (in Mills) Pupil Weighted Deciles, New York State

(1977-78)
Deciles of Full Value Approved Operating
Per Pupil (RWADA) Expenditures Per Property Tax Rate
(Average Value) Pupil (TAPU) (Full Value, in Mills)

First Decile

($ 30,472) $1,455 16.09
Second Decile
( 37,982) 1,571 18.86
Third Decile
( 42,299 1,664 20.92
Fourth Decile
{ 46,466) : 1,641 18.98
Fifth Decile
( 50,865) 1,725 ' 20.46
Sixth Decile
( 56,514) . 1,825 20.78
Seventh Decile
{ 62,923 1,931 21.64
Eighth Decile
( 71,696) 2,021 21.03
Ninth Decile .
{ 85,758) 2,203 21.57
Tenth Decile
{ 132,670 2,648 20.18
New Yoxrk City:
{ 81,506) 2,101 22.52
Rest of State:
( 61,732) 1,867 20.05
Statewide Average:
{ 67,715) 1,938 20.79

Source: Reproduced from the New York State Special Task Force on Equity
and Excellence in Education, 1980 ps 26a.

tion Article which reads: "The legislature shall provide for the
maintenance and support of a system of free common schools wherein all
the children of this State may be educated” (Art. XI, Sec. 1).

The economic arguments stem from the fact that education has both
private and public good attributes. From one perspective, for example,
it is certainly possible to exclude students either in total or in part
from the educational process. A student could be denied access to a
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classroom or denied access to educatiomal resources through overcrowding
or the failure to purchase certain educational materials. Exclusion
could also be accomplished through the market by charging prohibitively
high tuitions or other user charges. These are all characteristics of
private goods, as is the major benefit associated with education. An in-
dividual student has exclusive access te his or her inventory of human
capital acquired through the educational process.

However, as Hirsch and Marcus (1966) suggest,

[t]he benefits of education can be looked upon as the increased
resources available to soclety, i.e., both those which contrib—
ute to society's economic well-being and those which are embod-
ied in the educated person and permit him to participate in
society more fully (p. 48).

These benefits can be hoth direct and indirect as well as accrue over the
short run or the long rum. Perhaps the most immediate and tangible bene-—
fits to education are in terms of an increase in a student's productivity
and disposable income in future years. Less tangible are the “consump-
tion" benefits from education a student might receive in later years.

From society's point of view, the potential decrease im the demand
for public services resulting from a decrease in social and personal
problems which are often associated with inadequate schooling may be an
important benefit with a public good dimension. The same is true of edu-
cation induced increments in the social product of second parties who
come into contact with educated students. Finally, there are long-—term
intangible community benefits associated with a relatively well-educated
electorate.

The situation is even more complex in a soclety which is extremely
mobile. Because many of the private and public benafits associated with
education are realized in the area immediately surrounding the educated
person's residence, some benefits resulting from public education sup-
plied in one school district may ultimately be realized by residents of
another. Benefits can flow into a school district (spillins) or they can
flow out of it (spillouts)-. See Hirsch et al. 1964 and Hines and
Tweeten, 1972 for attempts to measure the magnitude of these effects.

There 1is overwhelming evidence tec suggest that education has both
private and public good dimensions. What is not clear is how these pub-
lic good dimensions necessitate public involvement in the provision of
educational services. This can be understood most easily 1f cne views
education as a good with which there are associated positive externali-
ties. The external economies, in terms of societal benefits, can be rep-
resented in figure 1. The curve labeled D, represents the individual
student's demand for education, reflecting only the private benefits
which accrue to the student directly. Because of the public goods as—
pects of education (Dg) is society's demand for education, output would
be 0. units and price would be Pp if production were left solely in the
hands of the private sector.
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FIGURE . DEMAND FOR EXTERNAL ECONOMIES
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From society's point of view, the demand for educational services,
Dy, is reflected in the vertical summation of D, and Dg. Given the sup-
ply curve in figure 1, the optimal output of education from society's
point of view is actually Q, instead of Qp as would be indicated by
strictly private decisions. Thus, a private market for education would
lead to underinvestment.

The situvation is complicated by the spillover nature of many of the
benefits and costs of education. From society's point of view, one might
argue that the spillin benefits and costs exactly offset the spillout
benefits and costs. Accordingly, this situation causes no difficulty
when education is viewed from a state or mational perspective. From the
local perspective, the situation can be quite different. TFor those dis~
tricts whe receive a net sgpillin, the situation can be viewed as a wind-
fall over which they have little or no centrol. For a school district
whose students usually migrate to other parts of the state or nation, the
spillout benefits associated with these students leaving the area can be
viewed as an external diseconomy.

Consider the case of a school district with significant spillout
benefits, a district which loses its educated students through migration
to other areas. Figure 2 illustrates this type of school district. Let
D, represent the private market demand for educational services. The
optimal ocutput without considering spillouts or spillins i1s Qp-

If one assumes for simplicity that all society's benefits to educa=~
tion are exported along with the students as they leave the area, there
is essentially a net cost to the local socilety associated with providing
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FIGURE 2. DEMAND FOR SPILLOUT BENEFITS
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education. Society demands no education at a positive price and would in
effect demand education only if it were paid to do so. Society's demand
curves would be positioned in the fourth quadrant. The vertical summa—
tion of these two demand curves results in a total demand, Dy, which lies
below the private individual's demand for education. Although Q; is an
optimal quantity of education from the local community's point of wview,
it represents an underinvestment in education both from the standpoint of
individual students and society as a whole.

Carried to its logical conclusion, this argument would lead one to
an educational system funded at the national level. For political rea-
sons, education has been relegated to the states and it is unlikely that
a national gystem of financing education will develop in the near fu-
ture. The above argument is applicable at the state level as well be-—
cause spillover benefits accrue routinely among districts within a
state. By providing some assistance, through state aid or other means,
one can counteract the underinvestment in education that is likely to
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occur in those districts where spillouts occur. This state involvement
does nothing to mitigate the consequences of the external effects among
various states or regilons of the country.

To identify the exact nature of the financlal assistance needed to
counteract these effects, one must have specific information about the
supply and demand curves for education facing school districts throughout
the state. Obviously, this informaztion is unavailable and alternative
systeme of school finance wmust be evaluated on the basis of different
eriteria. The criteria often include but are not limited to considera-
tions of econcmic efficiency {din terms of cost minimization or revenue
maximization}, equal educational opportunity and taxpayver's equity.

Colburn (1981) describes a number of analytical procedures for
analyzing changes in school financing and state ald arrvangements. The
simplest approach is an ex ante comparison of changes in expenditures,
revenues, tax rates, etc?”resulting from proposed modifications in aid
formulas prior to iwmplementation. This strategy, or an ex post evalua-
tion, has been used by state agencies and researchers alike (e.g., New
York State Budget Division, Education Unit, 1978; Johmson and Collins,
1879). While analyses of this kind provide valuable disaggregate infor-
mation on the impact of specified policy changes,; there is no guarantee
that the alternatives under study are in anyway coptimal according to one
or more performance criteria.

Educational financing alternatives can alsc be examined by economet-
ric or mathematical programming metheds. For example, White and Miller
(1976) have analyzed a district power equalization (DPE) aid scheme for
the state of Georgila with 2 four equatiion model in which four endogencus
variables, tax effort, achievement, total expenditures and local expendi-
tures, were related to a number of socic—economic shifters in the school
digtricts. This wmodel was developed so that eguilibrium expenditure
levels could be determined simultanecusly with state aid provided under a
specific aild vatic-. The authors arvgue that by formulating this structur-
al medel of educational demand their simulation analysis would generate
equilibrivm levels of educational expenditures in each school distriet
given that the endogenously determined expenditure levels, combined with
state aid are those which could be financed with a common tax effort
statewide.

This particulay econometric formulation was facilitated considerably
by the fact that school districis 1in Georgia are organized along county
boundaries. Had this not been the case, it would have been Imposeible to
collect the socio=—-economic information regquired inm estimating the econo=
metric wmodel. Thus, in addition to the conceptual problems involved in
gstimating the demand for a public good, the fact that scheool districts
are not organized along county boundaries would make it Jdifficult teo
develep such a model for New York. :

Bruno (1968) was perhaps one of the first individuals to use mathe~
matical programming ¢ examine school financing alternatives. His study
dealt with the Californis Junior College Support Program, but the state
aid to this junior college system was apportioned in a way quite similar
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to the New York State Aid formula of 1974~75. Within this optimizing
framework, Bruno was able to develop different state aid formulas that
would minimize uniform tax rates, maximize total expenditures, minimize
state costs or minimize overall costs. The programming model was par-—
ticularly appropriate in the case of a foundation type sgtate support pro-
gram because the aid formulas could be specified as a series of linear
constraints, and the several objectives could be optimized individually
subject to minimum expenditure levels, maximum state shares and/or mini-
mum tax rates.

The Linear Programming Model

Because of its relative simplicity and flexibility, New York school
financing alternatives are studied within a linear programming frame-
work. The programming model allows one to examine the tradeoffs among
the provision of equal educational opportunity, equity from a taxpayer's
perspective and budgetary limitations.

The model is flexible enough so that different aid formulas used
throughout the past decade and in other states, such as DPE in Wisconsin,
can easily be incorporated and alternative objective funetions including
maximizing expenditures or minimizing state aid can be examined. The
characteristics of the school districts and the representation of alter-
native ald formulas are accommodated within four types of constraints:
state aid constraints, expenditure constraints, tax rate constraints and
accounting constraints. The decision variables include: state aid per
TAPU; local expenditures per TAPU; tax rates for each school district;
and state shares of tier 1 and tier 2 ceiling levels for the district of
average wealth.

Constraints: The first set of constraints are those representing the
two—tler state aid formula. The general aid formula for the 1980-81
school year is similar to the one in equations (5) and (6). For dis-
tricts receiving both tlers of aid (i=1l,...,m):

(8) AID{ /TAPUj; = Gy (1~ Fva(e=2)/FTAPUsce-2y xpy *
AFVETAPY,

¢y (1= FVae-2)/RT4%0y (p gy x4);
ATVRTAPU )+
where
AID;,/TAPUy, = district operating aid per TAPU;
€1 = first tier expenditure celling level per TAPU;
Cy» = second tier expenditure ceiling level per TAPU;
X1 = portion of C; raised by local district of wealth equal to

AFVRTAPU | ) 3
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X9 = portion of Cy raised by local district of wealth equal to
AFVRTAPU )5
AFVRTAPU(t_z) = gome measure of district wealth (historically,
AFVRTAPU(tHZ) has been the state average full

value of property per some pupil measure for
wealth; lagged two years);

- . . '

Fvi(t—z)/RTAPUi(t—Z) a measu?e of the ith districts' wealth
per pupil measure; and

t = current school year In which aid is apportioned.

By collecting the terms containing decision variables, the constraint in
the programming model becomes:

(9) AID; /TAPU;, + Cp (" i(r-2)/RTAPU

| 1(t-2) X1) +
AFVRTART

¢y (FVa(e-2)"R™4PV1 -2y x5) = Cp4cy
AFVRTAPU

(t-2)
for 1 = (1, ... m), the districts receiving both tiers of 2id.20 1In

some two-tier aid systems, telatively richer districts wmay only receive
tier 1 aid. District aid to these districts 1Is given by:

(10) ALDj¢/TAPU;, = Cq (1 - FVy (£-g)/RTAPY

i(t=2)  Xp)
AFVRTARD

for 1 = {(m+l, ... n}, the n-{(mt+l) districts receiving only tier 1
aid.

The constraint becomes:

(11) AIDy /TAPU;, + €y (ace-2)"%™%U3 -2y xp) = ¢y,
AFVRTAPU

(£~2)

If a flat grant provision 1s included in the aid formula for the "rich-
est” school districts additional constraints are needed:

(12) AID;/TAPUj, = FG

for i = {((n¥l), ..., r) with r-(nt+l) districts receiving flat
grant aid; and

FG = the specific flat grant level of aid per TAPU and

20The second tier of aid is for districts with relatively high
spending levels and low wealth.



29

(13) AIDy./TAPU;¢ > FG

for i = (1, ..., n) all districts not receiving flat grant aid.

Constraint (13) insures that aid to all districts not recelving flat
grant aid is greater than or equal to the flat grant level.

Careful examination of equations (9) and (11) indicates that they
are non-linear in two of the important parameters of the state aid for-
mula, Cy and Xj. Thus, it is impossible within a linear programming con-
text to determ%ne optimal levels of both state shares and ceiling levels
simultaneously. The strategy employed below is to fix the Cy's at vari-
ous levels and solve for optimal state shares, gilven specified objectives
and other constraints.

Expenditure constraints are incorporated into the model to set maxi-
mum and/or minimum expenditure levels for each district: 4if both maximum
and minimum constraints are used, school districts are forced to spend
within some range :

and

(15) Eyp < MKEgg

for 1 = {1, ..., r) all districts;

Il

Ei¢ actual expenditure level per TAPU in year t;

MNE{ ¢

minimum expenditure level per TAPU; and
MXE{; = maximum expenditure level per TAPU.

Actual expenditures or some assumed expenditure levels which attempt to
equalize educational opportunity across districts can be incorporated
into the programming model using these equations.

Contraints on local tax rates are required because of legal limits
on the taxing power of school districts or for equity considerations
across taxpayer groups.21 If the objectlve is to minimize state aid, tax
rates must be constrained from above to keep state aid from falling to
zero. Tax rate constraints are given by:

(16) Ry £ MXRy. i=A1, «cc, )3
and
(17) Ry 2_MNRit i=(1, +c., £);

21These types of constraints, which require a variable not to exceed
a specified limit or restrict the value to be above some level are
treated as bounded variables; a modified version of the simple algorithm
using bounded variables included in the IBM MPSX linear programming pack-
age 1s used to solve the programming model. See Gass (1976) for the
mathematics of bounded variable problems.
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where R4yy = tax rate (per unit wealth);
M¥Ry; = maximum tax rate; and

MNR; ¢ minimum tax rate.

Other constraints must also be included to insure the appropriate
relationships among state aid, local expenditures, total expenditures and
tax rates are maintained. Total expenditures per TAPU must equal the sum
of local expenditures per TAPU plus state expenditures per TAPU,

(18) AID;./TAPU;, + Ljp = Eq¢
for Lyy = local expenditures per TAPU.

Local expenditures are related to tax rates by:

- - 0. 22
(19 L, /RTAPU y = 0.

e T R (FV5 o0y (t-2)

Total state aid is calculated by multiplying state aid per TAPU for
each district by TAPU and summing over all districts.

r
(20) £ AIDy /TAPU;, (TAPUj.) - TS = 0,
=1

for TS = total state aid.

1

Total local expenditures are calculated in the same manner:

r
i=1

In 1980-81, New York State apportioned aid using a two-tier aid
system.23 The first expenditure ceiling, €y, in the model is set at

22p0r purposes of state aid ratios, it was appropriate to use the
full value of property in year t-2 but because of lack of data, these
same tax rolls were also used to establish tax rates in the model. The
implications of this assumption are discussed in the next section.

231 past vears formula aid has comprised approximately three-
fourths of the total general operating aid apportioned by New York
State. (The University of the State of New York, 1978-79 and the Univer-
gity of the State of New York, 1976.) In 1980-81, for example, New York
State gave special aid to school distriets. DPistricts received extra
money for severely handicapped students. Districts taxing at rates above
§20 per 81000 full value and a per pupil wealth below the state average
were eligible for High Tax Aid. Low Income Supplemental School Aid
(LISSA) was apportioned to districts with below average income per
pupil. The save-harmless and flat grant provisions remalned in the
1980-81 formula. To the extent that this model does not account for
these kinds of aid, tax rates in eligible districts could be decreased
slightly without lowering expenditure levels.
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$1600 per TAPU for all districts eligible for tier 1 aid, Co is 8100; and
the flat grant provision remained at $360 per TAPU.

New York used the full value of property per RTAPU as a measure of

wealth. AFVRTAP%t_Z) was equal to $69,472 in the 1980-81 aid formulas

State shares of expenditure ceiling levels for districts of average
wealth remained at 49 percent for tier 1 aid and 20 percent for tier 2
aid. This is equivalent to setting X; = 0.51 and X3 = 0.80 in the model.

The only remaining values needed are upper limits on tax rates, ex-
penditure levels and full values of property per RTAPU. These values are
discussed in the Data Requirements section, where calculations needed to
derive specific values are delineated.

Objective Function: Within this programming context, alternative objec—
tive functions could be explored. Maximizing total expenditures, mini-
mizing tax rates, and maximizing expenditures per TAPU are a few of the
objective functions that could be examined with this model. In this
study, emphasis is placed on a system of minimizing state aid alloca-
tions. Operationally, total state aid is calculated by (20) and mini-
mized by: :

(22) Minimize Z = TS.

Minimizing total aid subject to specified maximum tax efforts and minimum
expenditure levels allows one to examine the tradeoff among alternative
allocations of state aid, school district tax efforts and taxpayer
equity, total state costs, and school expenditures. In the simplest ver-—
sions of the model decision variables are the state aid levels for each
school district and the local tax rates. In more complex versions, the
levels of Xj and Xy, state shares for tier 1 and tier 2 aid, are also
decision variables. '

With an objective function focused on the cost to state, implica-
tions of varying levels of X; and X, with respect to the state aid pie-—
ture must be understood. In the existing aid situation, X; is set equal
to 0.51, X is equal to 0.8 and AFVRTAPU(t_z) is set at the state average

full value of property per TAPU. This implies that as property wealth
increases, tier 2 aid falls to zero before tier 1 aid. If tier 2 aid is
not allowed to go negative, as in the 1980-81 formula, some richer dis-
tricts will receive only tier 1 aid. At present, school districts with
full value of property per RTAPU between $0 and $86,840 receive tier 1
and tler 2 aid. Districts with wealth between $86,840 and $105,000 per
RTAPU are too rich to receive tier 2 aid but not wealthy enough to re-
ceive flat grant aid; they are eligible for only tier 1 aid. Flat grant
districts are those with full value of property per RTAPU in excess of
$105,000. In the programming model these three types of districts are
described by the three different state aid constraints in equations (9)
and (11) and (12).
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Allowing Xy and X9 to vary introduces potential problems into the
model.. As Xp increases, tier 2 aid can become negative.24 Because of
the possibility of negative tler 2 aid, districts receiving tier 1 and
tier 2 aid may now receive less aid than relatively richer districts
presently receiving only tier 1 aid. This potential inconsistency is
ruled out by simply placing an upper bound on Xj:

(23) X, < UB

where UB is some upper bound which constrains tier 2 aid to be posi-
tive.

However, if mne bound is placed on X5, a preliminary analysis of Dis-
trict Power Equalization (DPE) as implemented in Wisconsin in 1973 can be
achieved. Under such a scheme, the state effectively guarantees a fiscal
capacity for each local district equal to a specified level of property
valuation per pupil. Once the desired level of spending is determined
the district must impose the tax rate needed to raise this revenue if the
guaranteed value of property per pupil were actually available. This tax
rate is applied to the actual valuation of property in the district and
the state pays the difference (Johmson and Collins, 1979). If districts
receiving only tier 1 aid or flat grant aid are eliminated from the
model, a modification of constraint (9) can be used to reflect a DFE
scheme of this kind. Constraint (9) is changed to

(23) ATDy/TAPU;. + G “va(e=2) R AUsce-0) + oy FVace-2)/FTARPUy ()
Gy | GV,
=Cp +Cy for 1= (1, ..., m),
where avy = “FURTARU 5y ana oy, = AFVRTARU oy
251 X

24Although X1 can vary, tler 1 aid cannot be negative. In the model
AID;/TAPUj¢ as an activity in a linear program 1is constrained to be
greater than or equal to zero. Because AID;{/TAPUjt in censtraint (11)
contains only tier 1 aid, tier 1 aid is forced to bhe positive or zero
(without £lat grant provisions). However, 1n constraint (9), AIDit/
RTAPU;+ 1s the sum of tier 1 and tier 2 aid. Therefore, tier 2 aid can
be negative as long as tier 1 aid remains greater than or equal to tier 2
aid.

23The upper bound in this model is calculated by setting the tier 2
aid ratio equal to zerc for the richest district receiving tier 2 aid,
and solving for Xp. Using the aid ratio for the richest group receiving
tier 2 aid, Xp = 0.87. Setting UB at 0.87 insures positive tier 2 aid
for all districts.
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In the DPE formulaticn, Gﬁ} and GVy are two guaranteed full valua-
tion levels, set by the state.2 Because in the existing model not all
of New York's school districts are eligible for both tiers of aid, only
preliminary results for DPE are reported in the next section. In this
preliminary analysis, the two guaranteed full valuation levels are set to
minimize state aid and, as in Wisconsin, tier 2 aid can go negative, sub-
tracting from tier 1 aid. However, total aid must remain positive.

Data Requirements

This programming model has one disadvantage. For each school dis-
trict there are at least five constraints and a model containing all 700+
districts in New York State would be difficult, if not impossible, to
manage, not to mention the excessive cost in obtaining a solution. To
circumvent this problem, the 700+ school districts in New York are
grouped into 79 aggregates according to wealth as measured by full value
of property per RTAPU, approved operating expenses per TAPU, and TAPU.
The total number of TAPU in a group is the sum of the TAPU in the group's
component school districts, but each group is then treated as though it
were a single district with characteristics reflecting the weighted aver—
age of the districts within the group.

The data were obtained from unpublished work sheets from the New
York State Department of Education (The Budget Division, 1980). The work
sheets contain estimates of operating aid for each school district based
on the 1980-81 formula.

In order to examine the large urban school districts closely, the
five New York City boroughs, Buffalo, Rochester, Syracuse, Yonkers and
Albany are treated separately in the model. Other school districts are
classified by three AOE groups; six wealth groups, including wealth cut
off points which determine the type of aid to the district; and six
groups of TAPU, used as an indication of school size. Each school dis-
trict is assigned to a group G,yy, where u is the uEE_approved operating
expenditure/TAPU group; v 1s the vgg.wealth/RTAPU group; and w is the wth

26Guaranteed valuation levels are wealth levels set by the state
which offer poorer districts taxing power equivalent to the set levels.
For example, a district applies a particular tax rate to its local wealth
base and if the local base is lower than the guaranteed level, the state
apportions enough aid so that the sum of local and state revenues are
equal to the revenues that could be raised loecally at the same tax rate
but applied to the guaranteed wealth level.
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TAPU group.27 The ranges for the groups are given in table 7. The large
urban school district groups are described in table 8.

The wealthiest school districts were mostly, although not exclusive-
1y, im Suffolk; Nassau and Westchester counties. These districts also
had. the highest expenditure levels per TAPU. Poorer school districts,
although not concentrated geographically, were more likely to be in up-
state areas. These districts spent at the lowest levels per TAPU. As
the wealth of the district groups increases, moving from v=l to v=6, ex-—
penditures per TAPU also increase, implying a direct relationship between
wealth as wmeasured by full wvalue of property per RTAPU in 1978-79 and
1979-80 expenditures per TAPU.

No clear pattern exists linking the number of aidable pupil units to
levels of expenditures per TAPU. When districts are grouped by AOE(tnl)-

/TAPU(t—l) TAPU rises as expeanditure groups increase from v=1 to v=3.
?

Grouping districts by TAPU(t) shows no consistent relationship between
expenditure levels and total TAPU.

Urban area school distriects including New York City, Buffalo, Roch-
ester, Syracuse and Albany contain 34% of the TAPU in New York State.
New. York City alone contains 30% of the state'’s total. Approved operat-
lng expenditures in 1979-80 in all of these districts were above $2,200
per TAPU. This is above the average for the state's other districts.

State aid constraints, equations (9-11), require a measure of wealth
for each group. Welghted averages of full value of property per RTAPU
are calculated by the following formula:

z
p(t=2) = uVngFVuvw(t—Z)
L. RTAPU
uvwz=p

(26) Vp(e-2)/RTATY

uvw(t—=2)

and p = 1,2, ..., 79 are the 79 groups formed by the aggregations speci-
fied above. These values are then substituted into the state aid con-
straints.

Expenditure constraints, equation (14), require right-hand side val-
ues for each of the 79 groups. Several alternative expenditure levels
per TAPU are examined: 1) 1979-80 approved operating expenditures, AQE;

27Any group with: v=3 contains districts with wealth/RTAPU slightly
below the $69,473 state average; and v=4 contains districts with slightly
above average wealth. Districts for which v=5 receive only tier 1 type
aid. Groups for which v=6 include flat grant districts; and when v=1,
2,3,4, districts receive both tier 1 and tier 2 aid. A summary of the
grouped data used as coefficients in the model is provided in Appendix A.
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Table 8. Classification of Large Urban School Districts for 1980-81
School Year :

Districts TAPU AQE/TAPU FV/RTAPU

() (£~2)
New York City#@ 937,356 $2,290 586,428
Buffalo 49,113 2,201 52,427
Rochester 36,247 2,621 52,427
Syracusa 22,795 2,261 62,558
Albany 9,439 2,234 93,167
Yonkers 23,193 2,790 96,570

Source: The Budget Division, "1980-81 State Aid Projections,” unpub-
lished ‘worksheets, Albany, March 1980.

8 TIncludes the five boroughs, Bronx, Brooklyn, Queens, Richmond and
Manhatten.

2) AOE increased by 11.25%7;28 3) AOE adjusted for inflation and cost of
educational resource differentlals among groups; 4) equalized expendi-
tures at an inflated statewide average AOE level; 5) equalized expendi-
tures adjusted for cost differentials and 6) a leveling—up expenditure
level to the 65th percentile.

A1l of the expenditure levels were calculated from 1979-80 approved
operating expenses. AOE/TAPU for each group were calculated by the fol-
lowing formula:

z

UvWep AOEuvw(t—l)
(25) ACE /TAPU = & :
t-1 t-1 )y TAPU

p(t-1) p(t-1) e wvw(t-1)

where p = 1,2, ...,79 are the 79 groups formed by the aggregations speci-
fied above. Multiplying each AOEi/TAPUi by 1.1125 adjusted the 1979-80
spending levels for inflation. Equalized expenditures were set at the
average AOEi(t-l)/TAPUi(twl) ad justed for inflation for all groups. Lev-

eling-up expenditures were determined by ranking AOEi/TAPUi from high to
low for the 79 groups and finding the expenditure level applied to the
65th percentile pupil (TAPU) from the bottom. District's expenditures
were leveled~up to this value but school districts already spending at a
higher rate were not leveled down.

Two expenditure levels, inflated AQE and equalized .expenditures,
were also adjusted for differential costs of educational resources among

287his is the inflation rate, as measured by the Counsumer Price In-
dex, during the 1979 calendar year (Joint Economic Committee by the Coun-
cil of Economic Advisors, 1980).
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districts. Utilizing differential cost indices for New York State school
districts derived by Wendling, weighted aggregated {ndices, weighted by
TAPU were calculated for the 79 groups in the model by the following
formula:

v"j&p CERL . TAPU
(26) CIP = z TAPU
uvw
uvw gp
where Clp = cost index for group P;

CERI = cost index of educational resgurces derived by Wendling; and

p =1 2,.++,79 are the 79 groups formed by the aggregations gpecl-
fied above.

The aggregated indices were then multiplied by the various expenditure
levels to calculate AOE adjusted for cost differentials. This is an at-
tempt to adjust for the real cost of providing educational services.
This index ranges from a high of 1.10 in Albany to a low of 0.85 in a
group G311- This latter group had approved operating expenses per TAPU
in 1979-80 of $1,909. Full value of property per RTAPU was less than
$30,000 and the one district in the group had a TAPU in 1980-81 of 413.
The indexes in all surburban areas and New York City were above 1.0.

29yging regression analyeis, Wendling (1979) constructed cost in-
dices indicating differeatial costs in hiring teachers and nonclassroom
professionals after controlling for personal and other characteristics.
For example, an "average” teacher in New York State was one with: a Mas-
ter's degree, ten years of experience in the school district, and ten-
ure. There was an average of 47 teachers per thousand students. The
predicted salary for the average teacher 1n New York gtate teaching in a
specific district 1s compared (indexed) to the predicted galary for the
average teacher teaching in the taverage® district in the state to form a
cost index. This information is combined with a similar index for mnon~
classroom professionals and weighted by pudget shares Lo form a cost—oi-
education index. The index was constructed first by using regression
analysis to predict teachers' salaries based on personal characteristics
of teachers including their education, years of experience, the nature of
their appointment, and theilr sex. The regression analysis also control-
ted for professional environment, including the pupil/teacher ratio, and
the existence of a collective bargaining unit. The fiscal capacity of
the school districts were reflected as both the full value of property
per pupil and the gross income per income tax return per district. The
size of the school district was accounted for as were regional character=
i{stics such as population density and the iocation of the district rela-
tive to metro areas relative to state. Finally, student's characteris—
tics as reflected in attendance ratios, combined reading and math scores,
and the percentage of handicapped students or gtudents with special edu-
cational needs were included as explanatory vyariables.
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set. Otherwise, state aid will fall to zero. Two tax rates were assumed
in the study, $45 and $35 per $1000 full value of property.30

Empirical Results

The purpose of this section 1s to summarize the results of some ini-
tial experimentation with the programming model of school finance in New
York described above. A more complete description of the results 1is in
Colburn (1981).

A rather small number of alternatives is examined and the emphasis
placed on modifications of existing state aid formulas. that could possgi-
bly contribute to equalizing educational opportunity. Actual approved
operating expenditure levels of school districts in 1979-80 serve as the
base to which the effects of increased costs, equalized monetary expendi-
tures, equalized real expenditures of funds from state and local sources
are compared. The dimplications for taxpayers are also. examined in
detaill, ‘

Before reporting the empirical results a “bage run” is examined
carefully. The base run ig compared with the existing school finance
situation in New York State in order to verify the model (e.g., determine
how closely the model reflects actual expenditures, aid and tax rates in
the base year, 1979~80). Provided that the correspondence {is acceptable,
other solutions of the model may thenm be compared to the base cage.

Base Case and Model Verification

The first solution to the programming model {igs designed to wminimize
State aid obtained under conditions closely representing the existing
situation as deplcted in 1980~81 aid projections obtained from the New
York State Department of Education, Expenditure levels are assumed to bhe
the same as 1979-80 approved operating expenses (AOE); the two state aid
allocatlon parameters are set at X3 = 0.51 and X2 = 0.8; and the flat
grant provision remained at $360 per TAPU. Ceilings on 1local property
tax rates are set at $35- per $1000 full value; but no district is re-

quired to taz at this limit,31 In this particular case, the programming

307he $35 per $1,000 full value tax rate was slightly above the
minimum tax rate required to obtain a feasible solution assuming X;=0.51,
X9=0.89 and expenditures at 1979-80 levels. Assuming inflated expendi-
tures required tax rate limits Just unddr $45 per $1,000.

3l calculating tax rates to reflect current property tax burdens,
one must have access to the full value of property taxable for schools in
the current year. Thesge data are not avallable and tax rates are there-
fore calculated on the basis of tax rolls lagged two years. This proce-
dure suggests that the tax rates reported are slightly higher than would
be required to raise equal revenue from current tax rolls. That
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model acts as little more than an accounting device because all the
parameters of the aid formula are specified.

Using the information in table 9, the base programming solution can
be compared with the 1980-81 aid projections. In the pbase programming
solution, school cperating expenditures across the state would total more
than $6.9 billion. This is less than 2% higher than the 1980-81 projec—
tions. The slight discrepancy 1s explained by the fact that projected
expenditures were calculated by summing 1979-80 actual approved operating
expenses over all districts, while the programming model computes total
expenditures by multiplying local and state expenditures per TAPU by
1980-81 estimates of TAPU. Between the two gchool years, TAPU increased
by nearly 2%.

Given these expenditure levels and the 1980~81 aid formula, approved
operating expenses per TAPU in the base programming sclution averaged
$2,241 statewide. Of this total, 5883 or 39% would be distributed
through the state aid formula. The remaining 61% would be raised through
local property taxes, at an average tax rate of $18.33 per §$1,000 full
value. (See footnotes 23 and 31 for an explanation of why relative
changes in tax rates are more important than the absolute tax rates).

A more detailed analysis of this “base” situation is provided in
table 10 in which information is provided for New Vork's six major citiles
and six groups of districts across the state. Approved operating ex-
penditures for these district groups averaged $1,923 in 1979~-80, with the
state sharing in 47% of this expenditure level. Even though the state
shares only in some proportion of the first §1,700 in expenditures, this
percentage 1is remarkably close to the aid ratio of 0.49 set for tier 1
aid for a district of average wealth. Approved operating expenses per
pupil ranged widely, from a high in Yonkers of $2,790 to a low of 51,699
in the group 1 districts (e.g., districts with the lowest wealth in terms
of property value per student). State aid per TAPU is significantly
higher in this group of districts ($1,329). State aid accounts for 78%
of AOE in group 1 compared with 17% in Yonkers. Group 6 districts are
the only cnesg that receive a smaller proportion of expenditures in state
aid than Yonkers. These districts are extremely wealthy in property
value per student and are subject to the flat grant provision in the cur-
rent aid formula and are limited to aid per pupil of $360.

Local property tax rates needed to generate local shares of expendi-
tures vary widely as well. Tax rates in only one of the six large cities
are under $20 per $1,000 full value. For the districts in the rest of

(footnote 31 (cont.))

is, these rates do not reflect the general statewide increases in the
value of real property taxable for schools, estimated at 137 between 1875
and 1977 and at 12% between 1976 and 1978 (0ffice of the State Comptrol-
ler, 1979). Consequently, emphasis is given to relative tax changes
throughout the analysis; they are inaccurate only to the extent that
property values have increased disproportiomately across school dis-
tricts. This also partially explains why tax rates in the model are
allowed to increase above the constitutional limit of $20 per $1,000 full
value.
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Table 9. Approved Operating Expenditures, State Aid and Local Spending for
Schools in New York

1980-81 Base Programming Percentage
Item Projections? SolutionP Difference Base
is from Actual

Expenditures®

Total $6,801,330,180 $6,914,557,221 1.6
Per TAPU, 2,204 2,241
State Aidd (40.0)¢ (39.4)

Total 2,723,445,495 2,724,836,248 0.5
Per TAPU, 882 883
Local Ceontribution (60.0) (60.6)

Total 4,077,884 ,685% 4,189,720,973 2.7
Per TAPU, 1,321 1,357

Local Property
Tax Rate8 18.04 18.53

($/thousand of
Full Value)

2 Based on data from The Budget Division, 1980.
b Baged on linear programming model described in section 3 and table 7.

€ Total expenditures were assumed to be the same as 1979-80 approved operating
expenses. Projected expenditures were calculated by simply summing the 1979-
80 approved operating expenses for all districts. Total expenditures for the
base run, however, were calculated by multiplying TAPU for 1980-81 by 1loeal
spending per TAPU and state spending per TAPU and summing over all groups.
Because the 1980-81 TAPU total (3,086,148) is 1.8% more than the 1979-80 total
(3,032,605), total expenditures in the base run should over estimate slightly
total 1979-80 approved operating expenses.

d Toral state aid includes tier 1, tier 2 and flat grant aid for the base pro-
gramming solution.

€ Numbers in parentheses represent percent of total expenditures.

£ Total local spending was computed by subtracting total state aid from total
expenditures.

8 Tax rates based on property tax rolls in 1977-78.
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Table 10. Wealth, State Ald and Property Tax Rates for HNew York School Districts, by Wealth Group

Property Taxes

¥V/ AOE/ State ALd/TAPU ) —¢(§ Per 1,000 Full value)
Wealth Groups®  RTAPU TARU 15 1950-81  Base LP 1980-81 Base LP  1979-80
1978-79 1979-80 Projected®  Run® Projected  Run Actual®
New York City $86,338 §2,290 $ 803 $ 804 21.70 21,67  21.35
(30.9)
Buffalo 52,427 2,201 1,023 1,024 22.45 22.42  20.20
(1.6) .
Rocheater 69,975 2,621 797 797 26.07 26.07  24.80
(1.2)
Syracuse 62,559 2,261 892 893 21.88 21.87  20.30
0.7)
Yonkers 96,570 2,790 464 466 24.30 24.32  21.90
0.8)
Albany 93,167 2,235 507 '506 18.55 18.56  17.50
(0.3)
Rest of State 67,048 1,923 910 910 14.62 14.62  14.23
(64.4) '
Group 1 28,810 1,699 1,328 1,329 12.95 12.84  14.05
(3.1)
Group 2 43,255 1,721 1,142 1,142 13.36 13.37  13.68
(24.5) '
Group 3 56,565 1,785 : 942 942 15.15 . 15.15  12.43
(17.9)
Group 4 77,095 2,017 707 706 16.95 16.96  17.07
(8.9)
Group 5 95,485 2,261 475 477 18.68 18.66  15.36
{5.0) _
Group 6 158,492 2,534 360 360 14.15 14.15  12.63
(5:9) ‘

2 goe tables 6 and 7 for group definitions. Croup l represents the school districts with the
smallest full value property per TAPU. HNumbers in parentheses indicate TAPU in each group as a
percentage of total. :

b The Budget Divislon, 1980 and based on 1979-80 AOE.
€ gee table 7 for "base run" assumptions.
d Based on 1978-79 tax rolls.

€ Tax rates in the model are ecalculated as Ry in equation (19); tax rates applied to Fvi(t—Z)/
ETAPU 4 (¢-2) are equal to a district's local expenditures per TAPIJ. Actual tax rates were calculated
differently. Total AOF for 1979-80 minus 1979-80 final selected operating ald were divided by ’
Fvi(tﬂz)/RTAPuiit_z) to compute actual tax rates. The difference occurs Iin the use of 1979-80 final
selected operating aid which includes small amounts of aid such as special aid, growth aid and other
provisions such as save harmless. These conslderations explain why actual tax rates are generally
lower than rates for the base run. One mignt expect similar reductions to occur im 1980-81 If other
aid fipgure were avallable.
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the state, property tax rates average $14.62 per $1,000 full value and

there is a positive, but relatively weak, relationship between operating

expenditures per pupil and tax rates. The poorest group of districts
have an average tax rate of $12.94 per $1,000 full value. This rate

increases as one moves to groups of districts with more wealth per pupil

until one reaches group 6. The wealth per student in group 6 is over 5

times as large as in group 1, yet the tax rate is only 10% higher in

group 6.

From a policy perspective, it 1is dimportant to know the extent to
which the flat grant provisions contribute to this relatively weak rela-
tionship. Group 6 districts are the only ones affected by this provi-
sion. Were flat grants to be eliminated from the aid formula, the local
contribution to operating expenses from these districts would have to
increase from $2,174 to $2,534 or by about 17%. Tax rates would remain
below those in groups 4 and 5. Because less than 6% of the state's aid-
able pupil units are in flat grant districts, the impact on total state
aid would also be relatively small. Total aid would fall from 2,725
million to $2,606 millicn, a decrease of less than 5%.

Alternative Expenditure Levels under Existing
Aid Structure

From the standpoint of calculating state aid, approved operating
expenses are always lagged one year. 1In addition, the programming calcu-
lations for the base case and the implied tax rates assume that actual
expenditures in 1980-81 would remain at the approved levels in the pre-~
vious wear. This was appropriate in terms of verifying the model and
setting the stage for the comparison of alternatives. However, actual
1980-81 expenditure levels in most districts would undoubtedly be higher,
at least by some general rate of inflation. To reflect this situation
the base expenditure levels in alil districts were inflated by a constant
11.25%, the rate of inflation indicated by the Consumer Price Index dur-
ing calendar year 1979. A summary of the programming results under these
new expenditure levels is given in tables 11 and 12. In comparing this
situation to the base case one can estimate the impact on local districts
of a state aid formula remaining constant for two successive years.

The linear programming solution corresponding to this situation is
LP Run 2. Total school expenditures in the state would rise from $6.9
billion to approximately $7.7 billiocn. Average expenditures per pupil
would increase to almost $2,500 and range across the 79 school district
aggregates used for programming purposes from $1,600 to $4,036 per TAPU
{see Colburn, 1981 for details). Because it is assumed that state aid is
not changed, the state's share of total spending falls to 35% while the
local share would increasa to nearly 65%. Average tax rates would in-
crease by nearly 18%.3

32Bacause of the additiomal local effort required, tax rates were
allowed to go above $35 per $1,000 full value.
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Table 11. Alternative Agoumptions in the Linear Programning Hodel Runs

Run Number Asauapciong Solution
(a} Expendiiure/TAPU Expenditures
(b} Tiers } and 2 ald ratio Total Per State Share’ Local Share Tax
(c) Tex rate celling {millions)  TAPU Per % Per F3 Rates
" (d) Flat grant level TAPU Total TAPU Total §/51,000 FV
* 1 {Base Run) (a) 197980 AOE $6,913 52,241 5883 39.4 $1,358 60.6 18.53

(b) Xy = 0.51, Xy = 0.80
{c) $35/$1,000 FV
(d) $360/TAPU

2 (Inflated) (a) (1979-80 AOE)} {1.1125) 7,692 2,492 883 35.4 1,609  64.6 21,96
(b) % = 0.5%, Xy = 0.80 (11.2)* (11.2) (0) (-10.2) (18.5) (6.6) (18.5)
(c) $45/51,000 FV
(d} $360/TAFU

3 (Inflated, Cost {a) 1979-50 AOE) (1.1125)(CERD)P 7,766 2,516 883 35.1 1,633 64.9 22.29
Ad justed) (b} X = 0.51, X3 = 0.80 (12.3) 2.3} ©  (-10.9) (20.3) ({7-1) (20.3)
(c) §45/51,000 FV
(d) §360/T4PU

4 (Inflated, (a) $2,336 7,209 2,336 383 37.8 1,453 62.2 19.84
Equalized) (b) %; = 0.51, X; = 0.80 (43} (4-3) © (=61 (7.0)  (2.8) (7.1)
() $45/%1,000 ¥V
(d) $360/TAPU

5 {inflated, {a) ($2,336)(CERL) 7,263 2,353 883 37.5 1,470  62.5 20.07
Equalized, (b) Xy = 0.51, Xz = 0.80 (5.0) {5.0) {0} {—4.8) (8.2 (3.1) (8.3)
Cost Ad justed) (e} §&5/§1,000 FV
(d) 5360/TARY
6 (Leveled—up) . (a) Leveled-up to 65th
percentile® 8,209 2,660 883 33.2 1,777  66.8 24.26
(by Xy = 0.51, X3 ~ 0.80 (18.7) (18.7) {D) (~15.7) (30.9} (30.2) {30.9)

(c) $45/51,000 FV
(d) $360/7aPU

7 (Inflated without (a) (1979-80 AOE)(1.1125} 7,692 2,492 LY 33.9 1,648  66.1 22.50
flat graot) (b) X = 0.51, X = 0.BD (11.2) (11.2) (-4.4) (-13.9) (21.4) (9.1) (2144)
{c) $45/41,000 ¥V
(d) 0 .
8 (1979-80 AOE (a) (1979-80 AOE) $6,915 §2,241 § 864 37,7 §1,397 62.3 19.07
Optimal Xy, (b) Xy = 0.54, Xy = 0.87 1)) (0) (-4.4) (-4.3) (2.9} (2.8) (2.9)
%y £ 0.87) (¢} $35/$1,000 FV®
(d) $360/TAPU
¢ (Inflated, (a) (1979-80 ACE)(1.1123) 7,692 2,492 1,096 44.0 1,396  56.0 19.06
Optimal Xy, X3) (b) Xy = 0.37, X3 = 0.0 (11.2) (11.2} (26,1  (11.7) (2-8) (=7+6) (2.9)

(c) $35/%1,000 FV
(d) $360/TAPU

10 (Inflated, (a) (1979-80 ADE)(1.1125) 7,692 2,492 B&4 33.9 1,648 66.1 22.50
Optimal Xj, (b} Ry = 0.54, Xy = 0.87 11.2) (11.2)  (-4.4) (-14.0) (21.3) (%) (21.4)
X3 S 0.87) {c} $45/§1,000 FV
(d) $360/TAPU

11 (Inflated, {a) $2,336 7,209 2,336 455 40.9 1,381 59.1 18.85
Equalfzed (b} %q = 0.49, Xp = 0.0 (4.3) (5.3} (@.2) (3.0 (L.2) (-2.5) (1.7
optimal Xj, X3) (c) $35/§1,000 FY .

(d) §360/TARY .

12 (Inflated, (a) ($2,336) (CERI) 7,263 2,353 950 40.4 1,403 59.6 19.15
Equalized, (b) X = 0.49, X9 « 0.0 (5.0} (5.0) (7.6) (2.5) {3.3) {~1.7) {3.0)
Cost Adjusted) (c) §35/§1,000 FV

(d} $360/TAPU

13 (Inflated, Cost (a) (1979-80 AOE)(1.1125)(CERT} 7,766 2,516 1,279 50.8 1,237  49.1 16.89
Adjusted, (b} Xy = 0.22, Xp = 0.0 (12.3) (12.3)  (64.8) (28.3)  (49.D) (-i8.8)  (~8.8)
Optimal Xy, X3) {e) $35/51,000 FV

(d) $360/TAPU

Note: 1In all programming rucs, combined state ald to all districts 18 belng minimized.
& Humbers In parentheses indicate percentage changes from the base run.
b CcERI are cost of educational rescurce indices.

€ fhe leveled-up expenditure level wad §2,546 per TAPU.
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While expenditures are increased by a constant percentage, the tax
rates implied by this {nflation ad justment rise by varying amounts and in
most districts by more than the expenditure {nerease. The average Lax
rate for the six groups of upstate districts is about 27% above what 1t
i{s in the base run. However, group 1 districts would have to raise tax
rates by over 50% to compensate for the general inflation rate while flat
grant districts, group 6, would need to increase tax rates by only
13.1%. Tax rate increases 1in the other & groups vary between these
ranges and decline as property wealth per pupil rises.

The proportion of total expenditures from state sources 1s reduced
if expenditures are increased and state aid remains constant. In Yon-—
kers, for example, the state contributes 15% of total expenditures, up
two percentage points from the base case. In the poorest wealth group,
the state share 1is reduced to 70%.

Based on the detailed results reported in Colburn (1981), this situ—
ation can be viewed from a slightly different perspective. Tax rates
across the 79 school district aggregates range from $8.40 to $39.40 per
$1,000 full value. The low end of the range occurs within the flat grant
districts while the top end of the range 1is associated with a district
aggregate receiving both tier 1 and tier 2 aid. As one might expect, the
range in tax rates is every bit as large as {n the base case, where the
range in tax rates across the district aggregates is from $4.80 to $30.95
per $1,000 full value. :

This analysis suggests that an annual updating of the state aid for-
mula is more critical for the poorer districts than for the richer ones.
A simple ratio of the relative changes in tax rates to relative changes
in expenditures for the various groups enables one to compare directly
the effects of a one percent lncrease in expenditures on tax rates. For
all six groups this ratio suggests that tax rates must rise by 2.4% for a
one perceant increase in expenditures. For the poorest districts, this
percentage 1s nearly double that of the six group average (4.6%), while
in the districts receiving only tier 1 aid (group 5) and flat grant dis-—
tricts (group 6) the percentage increase in tax rates relative to an in-
crease in expenditures per pupil is less than 1.3%.

Tn evaluating these results some would argue this higher elasticity
in poorer districts 1s less significant than it appears on the surface
because of differential costs of providing services or differential in-
flation rates the financial needs of poorer upstate districts may not
rise as fast as in urban areas. No data exist on relative rates of in-
flation in various school districts so it is impossible to examine the
validity of this argument directly. But, by using an index for the cost
of educational services, the implications can be exanmined indirectly
{Wendling, 1979). That is, in LP Run 3, the base expenditure levels
ad justed for general jnflation were ad justed a second time to account for
differential costs of educationmal services. The results of this adjust-
ment are also reported in tables 11 and 12.

The immediate impact of this adjustment is a significant change in
average expenditures per TAPU among the groups of districts. The per-
centage change in expenditures from the base case is greater than (less
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than) the general rate of inflation when the cost index is larger
(smaller) than unity. For the state as a whole, additional expenditures
in high cost districts relative to the state’'s norm more than offset any
savings due to expenditure decreaseg justified in low cost areas but, at
the state level, spending, state aid, and tax rates in the aggregate dif-
fer only slightly from the case in which only general inflation is re-
flected (tabie 11). However, when raken as a group, the only districts
whose cost index exceed unity are the gix major cities.?3 For district
aggregates in which the average cost index is less than unity expendi-
tures used in LP Run 3 fall below those in LP Run 2. For example, the
district aggregate spending the smallest amount under this cost adjusted
scheme spends at a rate of $1,406 per TAPU. At the other end of the
range one district aggregate would have AOE of $4,271 per TAPU if this
cost adjustment were put into effect {see Appendix E of Colburn, 1981,
for these details).

The implications of these new spending levels are particularly sig-
nificant for some wealth groups. Were the state to attempt to minimize
the possibility of Further disparities in educational cpportunity by en-
couraging districts to adjust any anticipated expenditure increases by
this cost of services index, districts in the lowest wealth group (group
1) would have to reduce expenditures by an amount nearly equal to the
1979 general rate of inflation. Other groups of districts in upstate New
York would be unable to raise expenditures sufficiently to compensate
entirely for general inflationary trends.

While placing = burden on loecal school districts, such cost ad justments
would mean significant benefits to local taxpayers. Rather than the nore
than 50% increase in property taxes required to finance increaged ex—
penditures due to general inflation, tax rates would rige by less than 12
(compared to the base case) due to the cost ad justment. Tax rate de-
creases would alsc cccur im other upstate districts but the effects would
be less dramatic. When compared to the base case, tax rates would in-
crease am average of 9%.

In New York City and other large cities around the state, the situa-
tion would be reversad. Cost ad justments, implying expenditures in ex-
cess of those needed to keep up with the general rate of inflation would
be required. When compared to the tax rates implied by base level expen=—

33This does not imply that all districts within each of the groups
have cost indices below unity. For programming purposes there were 79
district aggregates, 70 of which were distributed in groups 1-6. The
number of district aggregates with cost indices above unity were as fol-
lows: group 1, 0; group 2, 3; group 3, 3: group 4, 0; group 5, 3:; and
group 6, 4 (see Colburnm, 1981, for detalls).

34Even though the expenditure increases required as a result of cost
ad justments have been changed significantly when compared to the general
inflaticnary situation, the poorer districts still must increase tax
rates by a significantly larger percentage to increase expenditures by
one percent than de the richer distriects. :
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ditures, property tax rates im New York City would increase by more than
30%. Rochester, New York, would need the lowest tax rate increase of all
ma jor cities, only 19.3% above the base situation.

Forcing school districts to ad just expenditure increases to reflect
differences in educational services would be but an incremental step in
equalizing educational opportunity as measured by real spending power.
At the other extreme, one could equalize spending across all districts at
gsome average level and adjust those expenditures in turn by the index of
cost of educational rtesources. These two situarions are represented in
tables 11 and 13.

Requiring school districts to spend at an average level can be
viewed in light of the direct relationship existing between property
wealth and expenditures per TAFPU. Because rlcher districts generally
spend more per pupil, they would have to reduce expenditures to reach the
average level, while poorer districts would have to ralse expenditures.
This relationship holds true for the six aggregate wealth groups, when
expenditures are set at the state average AOE for 1979-80, adjusted for
inflation. Group 1, for example, must {increase expenditures by nearly
24% over its previous level adjusted for inflation to reach this equal-
ized level of $2,336 per TAPU, while group 4 requires only 4% increase.
Richer districts in group 5 and group 6 would have to reduce expenditures
(7% and 17%, respectively), to spend at this equalized average level, as
would New York City and the other 5 urban areas. The largest relative
reduction would occur in Yonkers (25%). The net effects statewide of
foreing school districts to spend at the inflated, but equalized level,
of $2,336 per TAPU are a reduction in total spending of 5%, or approxi-
mately $480 million, as compared with LP Run 2 (table 11) and a 10% de-
crease in property tax rates.

Financing these changes in expenditure levels requires a significant
increase in average tax rates for the poorer wealth groups. Groups 1 and
9 must increase their taxing efforts by 79% and 67%, respectively, in
order to reach the equalized spending level. However, groups 5 and 6 can
reduce tax burdens by about 9% and 18%, respectively. These reductions
are approximately the same as the spending level reductions. Of the
large urban districts, the largest reductions in tax rates are in Yonkers
(29%) and Rochester (27%)-

Some of the large increases in expenditures and tax rates in the
lower wealth groups vrequired for these groups to reach the average level
are partially offset when expenditures are ad justed for cost of educa-
tional resource differentials among school districts. This situation is
depicted in LP Run 5 (see table 11 and 13). In all six groups the ex—
penditures as a result of the cost adjustment are lower than the $2,336
equalized level. 1In the first three groups they remain above 1979-80
approved operating expenditure levels ad justed for inflation. For group
4, however, the reduction in expenditures due to the cost ad justment out-
welighs the increase due to the equalization process. Because the cities
were spending at levels higher than the state average and theilr cost in-
dices are all greater than unity, the reduction in expenditures due to
the equalization is somewhat dampened by the cost ad justment. In Albany
the cost index is sufficiently high to more than compensate for the
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reduction and expenditures actually increased. Because in these analy-
ses, state aid has been fixed in dollar termse the tax rate changes im-
plied by these cost adjustments are similar to the expenditure changes.
They are summarized in table 13.

Although the idea of equalizing expenditure levels at some state
average, either with or without a cost adjustment, is appealing, from a
political perspective any reduction in school expenditures is difficult
to implement. Such ad justments wmight ultimately be mandated by the
courts, but an alternative might be to define equal educational oppor-
tunity in terms of some minimum level of expenditures. Such a procedure
was recommended by the Fleischmann Commission in the early 1970fs in
which operating expenditures would be leveled-up to the 65th percentile
of districts when ranked from low to high in terms of spending per
pupil. In the situation where 1979-80 AOE are ad justed for general in-
flation this 65th percentile would be at $2,346 per TAPU. Under this
scheme, districts spending above this level would not be required to re-
duce their level of effort.

According to table 11 such a scheme would have a considerable impact
on school spending statewide. Total operating expenses would rise to 8.2
billion, a 19% increase over and above the 1979-80 levels, or 137% above
the expenditure levels adjusted for inflation. With no change 1in the
state aid formula, the state’s share of school expenditures would fall
Ffrom 39% in the base case to 33%. Average tax rates would increase to
24.26 per $1,000 full value.

Most of this increase in tax rates occurs in poorer districts previ-
ously spending at levels well below $2,546 per TAPU. Compared with in-
flated expenditure levels group 1 has to more than double local school
taxes while group 2 requires a 96% increase to meet the leveling-up
expenditure floor (table 14). The richer groups, containing some school
districts already spending above $2,546 per TAPU, are not affected as
strikingly as groups 1 and 2. Groups 5 and & have to increase tax rates
by only 10% and 14%, respectively, In order to comply with the new ex-—
penditure levels.

Urban school districts are affected only slightly by leveling—up
expenditures due to the fact that these districts are spending at high
levels already. Rochester and Yonkexs, for example, do not require any
{ncreases in tax rates or expenditures. The largest increase in expendi-
tures for the urban areas is 4% in Buffalo which translates into an in-
creased tax rate of 7%.

Solving for Optimal Levels of Xy and X3

Up to this point, a number of spending alternatives have been exam—
ined, but it was assumed that no change occurred in the state aid for-
mula. This 1is certainly unrealistic, particularly in the cases where
large changes in expenditures are required.

The simplest way to allow for increased aid would be to raise ex-
penditure ceiling levels, C; and Cp, thereby increasing the level of
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expenditures per TAPU in which the state would share. However, within
the context of this programming model, no optimal levels of Cy and Cy
could be determined because of the non—-linearity created by introducing
Cy and Cy as decision variables (equation 9}.

Another way to change the state aid formula is to solve for optimal
levels of Xy and Xp, the state shares of a district of average wealth for
tier 1 and tier 2 aid, respectively. By setting an upper tax limit of
$35 per §1,000 full value, the state is forced to adjust aid apportion—
ment to meet new expenditure levels of local school districts. In this
section, the effects of solving for state—aid minimizing levels of Xy and
Xo on tax rates, total state aid, and state aid per TAPU are examined in
light of alternative expenditure schemes.

In order to analyze the effects of treating Xj and X, as decision
variables on state and local expenditures, one must have an understanding
of which LP run comparisons make the most sense. Ideally, comparisons of
golutions with exactly the same assumptions (except that in one solution
Xy and Xp are optimal and in the other Xj and X, are fixed at 0.51 and
0.80, respectively)} would give the best indication of changes in the
school financing system caused by solving for optimal levels of X; and
X9. These ideal comparisons are impossible to make because golutions for
all expenditure assumptions except the base run are infeasible if X; and
Xy are fixed at current levels and tax rate ceilings are set at $35 per
$1,000 full value. Comparisons of solutions assuming optimal levels of
X1 and X3 with tax rates limited tc $35 per $1,000 full value are, there-
fore, made with solutions assuming Xy aund Xy fixed at current levels and
tax rate ceilings at §45 per $1,000 full value. During the initial
phases of the analysis, it was indicated that optimal levels of Xj for
all expenditure levels are above 0.87 when tax rate cellings are set at
$45 per $1,000. This implies negative tier 7 aid and is consistent with
a District Power Equalization strategy- These solutions are discussed in
the next section. The discussion in the remainder of this section
assumes that Xg 5_0.87; tier 2 aid is restricted to be positive.

The general effect of keeping tier 2 aid positive and tax rates
below $45 per $1,000 full value is shown in table 11, LP Runs 8 and 10.
In both cases X; increases to its upper limit, 0.87. This implies that
the state's share of the tier 2 ald ceiling Cy, for a district of average
wealth is only 13%, down from the level in the present aid formula of
20%. The state's share of tiler 1 aid for the district of average wealth
is also reduced in LP Runs 8 and 10 from 49% to 46%. Desplte the changes
in these parameters, the implications for state aid to education are in-
significant if one allows tax rates to reach $45 per $1000 of full
value. By comparing LP Runs 8 and 10 with LP Runs 1 and 2, respectively,
it is clear that total state aid under the 1980-81 aid formula is less
than 5% higher than In the case where X; and Xg are set at optimal
levels.

The results change dramatically if one impcses a limit on property
tax rates of $35 per $1,000 on school districts and solves for state aid
 minimizing levels of X; and Xj. Comparisons of LP Run 9 with LP Run 2
and LP Run 11 with LP Run 4 in table 11 illustrate this situation. For
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the case where assumed expenditure levels are ad justed only for infla-
tion, the optimal wvalues of Xy and Xy fall to 0.37 and 0.0, respectively,
indicating that the state pays 64% of the tier 1 ceiling level and the
entire tier 2 ceiling level of $100 to the district of average wealth.
With total expenditures adjusted for inflation at $7,692 million, the
state pays 447% or $1,096 per TAPU, on average. This is 247 above the
$883 per TAPU paid by the state when X; = 0.51 and Xy = 0.80. Similar,
but less dramatie, patterns are noticed even when these inflated expendi-
tures are equalized at $2,336 per TAPU. Optimal levels of X1 and X, fall
to 0.49 and 0.0, respectively. The state pays 51%Z of the tier 1 ceiling
to the district of average wealth while all districts eligible for tier 2
aid receive a "flat grant" of $100 per TAPU, the tier 2 ceiling level.
The share cof total expenditures paid by the state is increased to 41%
from 38% under the current aid formula.

A more detailed account of the effects of treating X; and X; as
decision variables is given in table 15. By keeping expenditure levels
constant and cemparing LP Run 2 with LP Run 9 the effects of solving for
optimal levels of X; and X9 on state aid and tax rates are isolated.

Richer districts, excluding flat grant districts, receive a greater
relative increase in state aid compared te poorer ones. For exanple,
state aid is increased by 49% and 66% in groups 4 and 5, respectively,
while in groups 1 and 2 there are increases of approximately 10% and 17%,
respectively. This pattern also exists in the large urban areas with the
largest increases in aid occurring in Yonkers (68.1%) and Albany
{59.6%). Had they not been treated separately, these two districts would
be grouped in wealth group 5.

An interesting comparison of the state's shares can be made by exam-
ining groups with the largest and smallest relative changes in state aid
under the modified aid system. The increase in state aid to Yonkers in
LP Run 9 causes the state's share of total expenditures to increase to
25%. 'This is 10 percentage points above the state's share under identi-
cal expenditures but using the 1980-81 aid formula, and 8 percentage
points above the base run. The state's share in group 1, however, in~
creased to 77%, 7 percentage points over the share apportioned under the
1980~81 aid formula, but one percentage point below the base run. Under
the modified aid formula, increased expenditures are compensated almost
identically in the poorer group from a state's share perspective, while
in the richer Yonkers, the new formula overcompensates for increased ex-
penditure levels.

Relative tax rate reductions are greatest in poorer groups. Group 1
tax rates are reduced by 22%, while group 5 tax rates decrease by only
17%. A simple ratio of relative increases in state aid to relative re-
ductions in tax rates roughly indicates the effect of a one percent in-
crease In state aid on tax rates. 1In group 1, a one percent increase in
state ald reduces tax rates by 2.3%. However, in group 5, the same per-
centage increase in state aid reduces tax rates by only 0.3%. This
implies that state aid is much more effective in reducing tax rates at
the lower end of the wealth scale.

By comparing LP Run 11, which assumes equalized expenditures, to LP
Run 2, it is clear that an equalized expenditure scheme requires a
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tremendous increase in tax effort from wealth groups 1, 2 and 3 even
under optimal levels of X1 and X (table 15). Other wealth groups in—
cluding the large urban areas have to reduce tax rates to gpend at the
equalized level. The rest of the state which includes the six wealth
groups has to increase tax rates, on average, by 25%.

An aid allocation scheme in which Xj and Xy are optimal for LP Run
11 when compared with LP Run 4 provides some property tax relief to all
wealth groups. This fis, of course, at the expense of state aid (table
16). Relative increases in state aid are higher in wealth groups 3, 4
and 5 than in groups 1 and 2. However, as in the previcus gituation, tax
rate decreases are greatest in groups 1 and 2

From a taxpayer's perspective in the large urban areas, the poorer
distriets, such as Buffalo, Rochester and Syracuse, benefit the most from
apportioning aid through optimal levels of Xj and Xj. These districts
experience the largest percentage decrease in tax rates.

Adjusting equalized expenditures to account for cost differentials
among districts in an optimal X; and Xp aid scenario reduces tax rates in
all non-urban area wealth groups (table 16). Specifically, groups 1
through 4 experience reductions of 28%, 19%, 17% and 16%, respectively,
while in groups 5 and 6, the reductions are only 7% and 3%, respective-
ly. Because state aid remains relatively the same in LP Rupn 12 as in LP
Run 11, these tax rate reductions are the result of reduced expenditures
and not from reapportioning aid.

All of the urban areas are adversely affected when expenditures are
ad justed for cost differentials. In each case, tax rates are increased
over levels in LP Runs 11 and 4. Because these districts face higher
cost indices than the rest of the state, on average, they have to in-
crease tax efforts to compensate for the increased costs.

So0lving for optimal levels of X and X3 under tax rate limits of $35
per $1,000 full value increases state aid over fixed levels of X1 and
X9. Apportionment of increased aid over all wealth groups is in a manner
in which the richer districts recelve greater relatlve aid increases.
However, poorer districts are able to reduce tax rates at a greater rela-
tive rate. This implies that additional dollars spent on state ald are
more effectively spent, from a taxpayer's perspective, poorer districts.

Because tiler 2 aid is constrained to be positive, any modifications
in levels of X; and Xy are made within the existing state aid framework.
However, if tier 2 aid is allowed to become negative, a change In the
basic structure takes place. Although aid is apportioned through the
tier 1 aid formula and then is taken away because of negative tier 2
ald, total aid remains positive. This situation describes the district
power equalization (DPE) implemented in Wisconsit.

Analysis of District Power Equalization (DPE)

In a pure district power equalization framework, school districts,
in effect, face the same tax base per pupil. Property wealth is
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neutralized; equal tax rates among districts will raise equal revenues.
This is achieved by "taxiung” away additional revenues raised by districts
with aecess to more resources and apportiomning these funds to poorer
schiool districts. However, negative aid for any school district 1is
politically as well as legally (in Wisconsin, for example) infeasible.

Total aid cannot be negative. However, in a two-tier aid system,
aid can be apportioned through tier 1 aid and "taxed” away through tier 2
aid in such a way that total aid remains positive. Wisconsin currently
iwmplements this type of aid scheme.

In order to apply DPE to all districts in New York State, each dis-
trict must recelve both tiers of ald. A respecification of equations
{11) and (13), the state aid constraints for tier 1 only and flat grant
districts, 1is required to include tler 1 and tier 2 aid for these dis-
triets. Without respecifying the model, however, a preliminary examina-
tion of DPE can be achleved by analyzing only those districts already
receiving tier 1 and tier 2 aid.

Tier 1 and tler 2 aid applies only tc wealth groups 1 through 4,
Buffalo, Rochester, Syracuse and the Broax and Brooklya combined as New
York City. Analysis of DPE, therefore, applies to only these districts
in the model. Two expenditure assumptions are used: 1979-80 AOE ad-
justed for inflation and 1979-80 average AOE ad justed for inflation. The
assumptions in the LP Runs used for analysis of DPE are given in table
17. In LP Runs 14 and 15, tier 2 aid becomes negative.

The largest state shares of expenditures in a DPE aid scheme under
both expenditure assumptions occur in solutions which comstrain tax rates
to be less than $35 per §1,000. The state pays, on average, 351,267 per
TAPYU or $2.1% of inflated expenditure levels (LP Run 9-A). This is about
22% above state expenditure under the current aid formula. If districts
spend at the state average (LP Run 4-A) state aid becomes 48.9% of the
total. The state pays 8% more than what is apportioned in the current
formula. Larger state shares in these runs are reflected in optimal
levels of X; and Xy. 1In both runs, X5 = 0.0 which apportions $100 per
TAPU to all districts eligible for tier 2 aid. 1In the current formula X,
= (.8, which distributes only 320 per TAPU to the district of average
wealth. The state's share of tier 1 aid for the district of average
wealth in LP runs 9-A and 4-A at 63% and 517%, respectively, is also
greater compared to the current state share at 49%.

In a minimization of state aid scheme, the state takes full advan-
tage of being allowed to apportion negative tler 2 aid. For example, X,
= 1.74 in LP Run 14 and X3 = 3.05 in LP Run 15 which determined guaran-
teed valuation levels at $49,927 per RTAPU and 322,778, respectively.35
These levels are very low compared to the guaranteed valuation levels in
tlier 1 aid implied by Xj = 0.70: $99,247 per RTAPU in both LP Runs 14

35Recall that guaranteed valuation levels calculated by dividing the
state average full value per RTAPU by X; and X5.
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and 15. The result is that the state shares in a small part of total ex-
penditures relative to other solutions. In LP run 15, for example, the
state expenditures are 5617 per TAPU, a decrease of 41% from the current
aid formula. In LP Run 14, the decrease 1s 19.0%, to a level of 5845 per
TAPU.

The effect of negative tier 2 aid is reflected in tax rates. An in-
crease in average tax rates by about 20%, to a level of $23.66 pex- §1,000
full value, is required to make up for reduced state aid in LP Run 14.
In LP Run 15, a tax rate of $34.04 per $1,000 full value is required in
order to adjust for the aid losses, and the equalized expenditure levels.

The effects of changes in state aid on tax rates by wealth groups is
illustrated in table 18. 1If a 5§35 per $1,000 full value- tax rate is
used, as in LP Run 9~A, all wealth groups receive increases in state
aid. The largest increases occur in the wealthier districts; group 4
realizes a 497% increase while group 1 receives only a 10% increase. Tax
rate reductions are slightly higher in wealth group 1 than in wealth
group 4, consistent with the results found previously.

When tier 2 aid is unconstrained and becomes negative under’ $45 per
$1,000 tex rate assumptions, all wealth groups receive reductions in- aid
compared with current levels. Consequently, all tax rates are in~
creased. The largest reduction in aid ocecurs in group 4, a dectrease of
62%. The lowest, in group 1, is a 12% reduction. In urban areas, reduc-
tions in aid range from about 18% in New York City to about 49% in
Rochester.

State shares of total expenditures are reduced considerably in run
14 with negative tier 2 aid as compared to the current aid formula in Run
2~A. In wealth group 4, a reduction of aid by 61% reduces the state
share of total expenditures from 31% to 12%. 1In group 1, a 12% reduction
in aid reduces the state share from 70Z to 62% of total expenditures;

Tax.rates Increase the most in wealth groups 2 and 3 by 427 and 41%,
respectively. A clearer view of effects of negative tier 2 aid on tax
rates is provided by calculating ratios of percent changes in tax rates
to percent changes in state aid. A one percent decrease in state aid
causes the greatest change in tax in group 1, an increase by 2.37%Z. 1In
group 4, howevery a one percent decrease in aid increases tax rates by
0.46%.

Similar patterns in state ald and tax rates occur uader a DPE atd
scheme when expenditures are equalized as in LP Runs 4-A and 15 (table"
19). State aid for all districts'is increased in Run 4~A, the solution
assuming a $35 per $1,000 tax rate celling. Tax rates, however, increase
the most in the poorer groups, while in group 4 an actual rediiction in
tax rates 1s realized. This is due to the equalization of expenditures
which force poorer districts to increase spending substantially, and
richer districts to reduce spending.

In LP Run 15, with a $45 per 51,000 tax rate -ceiling, state aid 'is
reduced in all wealth groups. The largest reductions occur in group 4,
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decreasing by 92%, while group 1 reduces aid by 187 under the current
levels. Tax rate increases are greatest in the poorest group with a 121%
increase, and show relative decreases moving up the wealth scale to group
4 which shows a 48% reduction. This pattern of tax rate 1ncreases 1is
caused mainly by the change in expenditure levels from 1979-80 AOE levels
ad justed for inflatiom, to the average 1979-80 AOE levels adjusted for
inflation. :

Under district power egqualization, poorer wealth groups still re~—
quire huge increases in tax effort in order to reach the equalized lev-
el. Assuming tax rates no greater than $35 per $1,000 full valae, which
allows for more state aid im the final solution, a 70% increase is rte-
quired for the poorest wealth group to spend $2,336 per pupil. If tax
rate bounds are increased to $45 per §$1,000, state aid is removed from
the solution and tremendous increases in tax rates are required at the
lower end of the district wealth scale.

Changing state aid formulas marginally, or a bit more drastically by
not forcing tier 2 aid to be positive, affects school finance partici-
pants in conjunction with other assumptions made concerning tax rates and
expenditure levels. For example, none of the changes in the aild formula
examined could provide much tax relief te poor districts spending at an
average inflated level of $2,336. Tax rate assumptions are found to be
crucial in determining the amount of state aid allowed into the solution,
a $35 per $1,000 full value tax 1imit increases state ald while a 445 per
$§1,000 limit increases local expenditures. Although a large number of
comparisons between solutions under alternative assumptions can be made,
the analysis above has provided some interesting insights into the struc-—
ture and working parts of the New York State school financing system. In
the next section, a summary of these insights is provided.

Summary and Policy Implicaticns

Throughout the 1970's, financing public education had increasingly
come under fire. Across the United States, local administrators and par-—
ents of school children have protested ineguities in educational opportu-
nity by articulating thelr arguments in court. In New York Scate, this
protest is in the form of Levittown v. Nyquist, in which the plaintiffs
argued that the current method of financing elementary and secondary edu-
cation violates two separate but related Articles of the State Counstitu-
tion. Because some school districts have access (o more aducational re-
sources than others, poorer districts are compelled to offer an inferior
education to students. This, the plaintiffs allege, vioclates the Equal
Protection Clause of the State Constitution. in the second cause for ac-—
tion, the plaintiffs allege a vlolation of the Education Article of the
State Constitution, because the quality of the child's education depends
on the real property wealth in the district in which a child happens Lo
reside. The judgement in favor of the plaintiffs was issued June 23,
1978. Although recently reversed under appeal, court cases such as
Levittown v. Nyquist have brought 1issues of educational quality and op-
portunity among school districts to the foreground.
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The purpose of this study is to examine the current inequities in
the schoecl financing system in New York State and to develop a linear
programming model to examine systematically changes in expenditure lev-
els, tax rates and state aid policy parameters designed to promote equal
educational opportunity. Because a major overhaul of the system would
most 1likely be politically unacceptable, the modifications exanined in
this study are within the existing framework. Implications of alterna-
tive scheol district expenditure levels combined with modifications in
the aid formula for local taxpayers and for the state budget are empha-
sized. In this section, summaries of the major changes in the New York
State aid formulas throughout the 70's, the linear programming model used
in the analysis, expenditure assumptions, and the results and policy im~
plications are provided.

Summary

In section 2, major changes in New York State aid formula are traced
through the 1970's. TInequitles in terms of expenditures per pupil and
taxpayer effort existing in New York were not removed even after several
modifications in the aid formula were implemented. For ezample, an aid
ratio type formula was used to distribute aid inm 1970-71. The state set
the percentage of the ceilling level (%860 per Weighted Average Daily
Attendance in 1970-71) that will be paid to a district of average wealth
(49% in 1971). School district wealth is compared to the state average
and aid is generated in an inverse proportion to the district's wealth.
Poorer districts received more than 49% of the ceiling, districts of
average wealth receive 49% of the expenditure ceiling and districts with
above average wealth received less than 49% of the ceiling level.

A foundation type ald formula including a new pupil measure was
implemented in 1974-75. The state paid the difference between an expen-
diture level celling and a $15 per $1,000 full value of property tax rate
applied to the school district's wealth in a Ffoundation type aid for-
mula. Districts received aid inversely proportional to property wealth.
A new pupil measure, including additional weilghtings for handicapped and
disadvantaged students, was designed to be a more precise measure of spe-
cific district needs.

A veturn to the use of ald ratios to apportion aid occurred in 1978-
79, An additional expenditure celling was added for relatively poorer
districts. This second tier of aid was designed tc apportion additional
aid to poorer school districts. The two-tler system is curvently imple-
mented in New York States

Because of the linearity existing among varlables in the present aid
formula, New York State’s financing scheme can be modeled in a linear
programming framework. The LP approach allows one to examine the trade-
off between the size of the state budget and taxpayer efforts while opti-
mizing a policy goal. Comparisons of tax efforts among alternative ex-
-penditure assumptions are facilitated by this framework. In this study,
state aid is miniwmized subject to some basic constraines.
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In general, there are three types of constraints required to model
the relationships among variables in the school finance system. First,
state aid constraints are used to apportion ald to school districts.
Each distriet receives tier 1 and tier 2, omnly tier 1, or flat graant aid
depending on the wealth of the district. Ome constraint for each dis-
trict is needed to apportion the appropriate type of aid. Second, expen-—
diture constraints place lower bounds on expenditure levels for each dis-
trict. These bounds are designed to reflect: a) 1979-80 levels, b)
these levels adjusted for general inflation to project 1980-81 expendi-
tures; c) levels adjusted for cost differentials among school districts,
d) expenditure levels set at the State average and e) levels which level-
up expenditures to the 65th percentile of district groups when rtanked
from low to high expenditures. Finally, tax vates are constrained by
upper bounds which represent an upper 1imit above which is considered
politically or legally unacceptable. Two tax rate cellings are assumed
in the model. Other accounting constraints are used tc sum tetal state
aid and total local expenditures.

The aid formula is modified by treating the state shares of the twe
expenditure ceilings for the district of average wealth as decision vari-
ables. Three assumptions are made concerning average state shares:
average state shares are fixed at the same levels as in the current for—
mula; average state shares are variable but tier 2 aid is restricted pos-—
itive; and average state shares are variable but tier 2 aid is not
restricted. The third assumption represents a preliminary analysis of
District Power Equalization, in which aid is distributed through tier 1
but can be “"taxed" away by negative tier 2 ald.

Because there are more than 700 school districts in New York, dis—
tricts with similar characteristics are aggregated to make the model more
manageable. Districts are grouped by six pupil ranges, six wealth per
pupil ranges and three approved operating expense per pupil ranges. The
large urban areas, New York City, Buffalo, Rochester, Syracuse, Yonkers
and Albany are treated separately. Results are reported by wealth group
aggregates, group 1 being the poorest and group 6 the richest, and by
urban areas.

Different solutions to the programming model are obtained as expen-
diture assumptions, tax rate assumptions, and assumptions concerning
average state shares are changed. Other variables solved by the model
include state aid per pupil, local expenditures per puplil, tax rates,
total state ald and total local spending. Appropriate comparisons are
made in order to translate alternmative expenditure assumptions into state
and local financing decisiomns.

A solution for the "base” case is determined to serve as a starting
point for comparisons. In the “"base” run, districts spend at 1979-80
approved operating expenditure levels, totaling $6.9 billion, and aid is
distributed through the current aid formula. The state pays 47% of the
expenditure level, which is very close to the tier 1 state share of 49%
for the district of average wealth. State aid accounts for 78% of expen-
ditures in the poorest wealth group compared to 17% in Yonkers, a rich
district. This would suggest that the aid formula is providing a much
larger share of expenditures to poorer digtricts. However, 1t must



64

be remembered that the state shares only in the first $1,700 of expendi-
tures. Because richer districts tend to spend more per pupil the state's
larger share in poorer districts results from lower expenditure levels in
addition to the aid formula.

Tax rates tend to increase as operating expenditures increase, but
the correlation coefficient between expenditures and tax rates across the
six city schools and the six wealth groups is only 0.3. This can be ex-
plained by examining the two wealthlest groups which tax at a relatively
low rate, partially due to the flat grant provision providing aid to dis-
tricts irrespective of property wealth.

Only 6% of the state's aidable pupil units are affected by the flat
grant provision. If removed, lecal districts would need a 16% increase
in local coatributions, but tax rates would still remain below those of
the school districts in the next two wealthiest groups. Total aid is re-
duced by less than 3 percent, a2 relatively small impact on state aid.
Reductions in the flat grant provision are currently under study by the
Legislature.

Approved operating ezpenses In 1979~80 zare increased by 11% to ana-
lyze the impact of general inflation on school districts. Ratios of rhe
relative changes in tax rates to relative changes in expenditures for
wealth groups indicate the effects of a one percent increase in expendi-
tures. The poorest wealth group where the ratio is 4.6 iz’ nearly double
the average of 2.4. The two richest groups requlre a smaller increase in
tax rates to finance a ome percent increase in expenditure. Both ratios
in these groups are less than 1.3. This analysis suggests that poorer
districte are affected the most when expenses rise by some percentage.
Updating the state aid formula (the ceilings on which aid is applicable)
anmually is more critical for the poorer districts than for the richer
ones.

Urban areas argue that because there is more competition for prop-
erty tax revenues for other public services, zand educational resource
costs are generally highevr, an educational overburden exists in these
non-rural districts. Accordingly, they malntain the existing state aid
formulas, which use wealth per RTAPU as a base for distributing aid,
overstates city school districts' fiscal capacity tc finance schools.
Ad justing expenditures for cost differentizls among districts with the
aid of a cost index allows ome to examine ome aspect of this overburden
argument. Total expenditures for the state increase by 1 percent, indi-
cating that there are more high cost districts than low cost ones. If
the state wers to encourage districts to remove some of the disparities
in educational opportunity by adjusting expenditures by the cost of re-
source index, some wealth groups are significantly affected. The lowest
wealth group would reduce expenditures by an amount equal to 11%. Dis-
tricts in all other wealth groups would, on average, have to reduce ex-
penditures. However, the major urban areas would require an increase in
expenditures to compensate for higher relative costs. The largesi in=-
crease, 227 occurs in Albany compared to a 13% increase required in
Rochester.

While the Fleischmann Commission concluded that equalizing expendi-
tures among scheol districis would be one step toward providing equal
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educational opportunity, they realized the political difficulty of re-
quiring the richer distriects to reduce spending 1levels. In this light,
they proposed an expenditure scheme that would level-up all districts
spending below the 65th percentile district, ranking districts by spend-
ing per pupll from iow to high. Districts apendlng above the 65th per-
centile district's level would not be required to reduce expenditures.

Both of these alternatives are examined in this study. By setting
spending levels at the state average, ad justed for inflation, total ex—
penditures would Increase by 5% compared with the base case. Because
richer districts under this alternative are required to reduce spending,
expenditurés statewide would total $7.2 biliion, 6% below the pro jected
1980-81 level (e.g. base expenditures ad justed only for inflation). Lev-—
eling-up expendltures increases total spending by almest 19% over the
base case and more than 6% above the base case ad justed for inflation.
Both of these strategies for moving toward more equal educational oppor—
tunity are feasible, that is, total spending does not become ridiculously
large. However, without extreme modification in the existing aid formu-
las, the pooret districts are affected significantly by proposed expendi-
ture levels.

Under the current formula, the two poorest wealth groups, would re-
quire 79% and 67% increases in tax efforts, respectively, in order %o
spend at the equalized levels; this compares with a 20% reduction in the
wealthiest group. Leveling—up expenditures requires 116% and 967 in-
creases in tax rates for the two poorest gZroups, while the richest group
needs only a 14.4% increase. Unless additional aid 1is apportioned Lo the
poorer wealth groups, i+ is unlikely that any leveling—-up ©T equalizing
expenditure schemes will be implemented.

The spending alternatives summarized so far have not allowed for in-
creases in state aid nor have they allowed optional modification in the
formula to minimize aid subject Eo spending and tax rate limits. If the
aid formula ig modified Dby solving for optimal levels of state shares in
expenditure ceilings for the distriet of average wealth, and tax rate
ceilings of $35 per $1,000 full value of property are imposed on all dis-
tricts, additional state aid is apportioned through a modified version of
the current formula. The effects of changes in state aid are examined by
comparing the current formula with the modified version under the same
expenditure levels. :

Assuming that school districts spend the projected 1680~-81 levels,
and a $35 tax limit, state aid rises from about 35% to 44% of total
spending, when compared to the same funding level under the old aid for-
mula and no constraint on tax rates. Optimal levels of average state
shares require the state to distribute the entire rier 2 expenditure
ceiling level to eligible districts. Because only poorer districts are
eligible for tier 2 aid, one might expect the "modified Fformula™ to ap~
portion relatively more aid to these districts. However, these districts
were already receiving a large fraction of their revenues from the state
and the largest increases in aid actually occur in the richer districts.
Wealth groups 4 and 5 recelve 49% and 66% increases in aid, respectively,
compared to a 10% increase for wealth group 1.
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i By solving for optimal state shares of the ceiling levels, one is
also able to examine the effectiveness of state aid in reducing tax
rates. In general, state ald is more effective in reducing tax rates in
poorer districts than in richer ones. In the poorest wealth group, for
example, a one percent increase in state aid reduces tax rates by 2.3%.
In wealth group 5, the same percentage increase in state aid reduces tax
rates by only 0.3%. Thus, it is not surprising that poorer districts,
attempting to spend at equalized levels, require large tax rate increases
under the medified aid formula. For example, wealth groups 1 and 2 must
increase tax rates by 70% and 57%, respectively, even after recelving
additional aid. The modified formula does nof offer much tax relief to
these districts.

The other modification in the state aid formula examined in this
study was the application of District Power Equalization (DPE) to those
districta currently receiving tier I and tier 2 aid. In its purest form,
DPE would allow for the same level of expenditure by all districts at a
given tax vate regardless of the district's wealth. This 1implies that
all districts are spending at the same level and that revenues raised
through this common tax rate in wealthy districts are actually redistrib-
uted to poorer districts. In this particular analysis, however, DPE is
applied only te the first $1,700 of expenditures. Thus, it is not a pure
DPE scheme. In addition, the redistribution of revenues from rich to
poor districts iz accomplished by letting tier 2 aid become negative in a
fashion similar ts that implemented in Wisconsin. Total ald to any dis-
trict must remzin non-negative.

Those districts receiving tier 1 and tier 2 aid account for 75% of
the TAPU in the state. Total spending by these districts at the 1979-80
levels adjusted for inflation are equal to $47 billion. For this same
spending level, DPE, with no allowance for the effective transfer of rev-
enuves from one district to aunother, state aid increases to 627 of the
total because of the $35 tax rate. This is essentialiy the analogous
sitvatlon to solving for optimal levels of stare shares discussed ahove.
By allowing for negative tier 2 ald this situation is changed dramarical-
iy in that the state share now drops to 41% as compared to 51% under the
existing aild formula. The lavgest rveduction in aid is a 61% decrease in
wealth group 4, the wealthiest group in the DPE analysis. The smallest
reduction is 12%, cccurring in wealth group 1. If the state were to re-
duce aid within & DPE scheme, the poorer districts would receive the
smallest relatlve decrease.

Reducing state aid has a greater effect on poorer districts in terms
of tax rates. A one percent reduction in aid Lo group I increases tax
rates by 2.3%. However, a one percent decrease in aid to group 4 re-
quires only a 0.5% increase in rates. Reducing aid within a DPE scheme
forces poorer districts to increase tax rates significantly compared to
richer districts in order to spend at previous levels.

Not surprisimgly, even under the DPE scheme, districts attempting to
spend at the state average adjusted for inflation require huge increases
in tax efforts. Group 1 for example, regquives a 121% increasze and group
4 needs a 94% rise In tax rates in order to firance the new expenditure
levels, combined with reductions in aid.
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Because of the inherent inequities in educational resources across
the state, the use of this particular DPE scheme to apportion aild does
not appear, in a preliminary analysis, to be much different than the cur-
rent or modified aid formulas. The relationships existing among richer
and poorer distriets under the current and modified formulas, are still
visible under the DPE scheme. The situation would be quite different if
DPE were implemented in its "purest” form in conjuncticn with modified
(or equalized) expenditure levels. These changes, however, would mark a
significant departure from the status quo.

Policy Implications

In light of the fact that many state school financing schemes have
been challenged in the courts in terms of equal educational opportunity,
any move toward a mere equitible system in New York State will depend
largely on how educational opportunity is defined. In this study three
possible interpretations are examined: equal spending at the state aver—
age; equal spending at the state average adjusted for cost differentials;
and a minimum expenditure level set at expenditures leveled-up to the
65th percentile. Each of these alternatives implies a change from the
status quo and could possibly meet the guidelines implied in amy court
challenge. From a policy perspective each can be evaluated in terms of
its economic and political feasibility by examining how radical a depar-
ture each implies from the existing situation, for example, if one
assumes that spending at average levels adjusted for cost differentials,
the implications foxr students across the state can be examined by simple
ratios of the new versus the existing expenditure level. That is, simple.
ratios of the 1979-80 expenditure levels adjusted for inflation and lev-
eled-up expenditures indicated by how much district groups' spending de-
viates from this cost adjusted alternative.

Treating this inflated-expenditure situvation as the existing one, it
is evident that some district groups are currently spending at nearly the
appropriate levels as determined by this equity criterlon. On average,
in the 6 wealth groups, inflated expenditures are 98% of rthe more equita-
ble spending levels. The lowest three groups 1, 2 and 3 currently spend
10%, 12% and 9% below the proposed levels. Although these comparisons
ignore the intragroup variation among districts, the fact that no group
is speanding less than 88% of the "equitable level"” is somewhat encour-
aging. That is, the adjustments required to meet court mandates may be
less severe than 1nltially aaticipated.

The implications for taxpayers around the state are also important.
For example, an increase in expenditures required for the 6 wealth groups
to reach the average—cost adjusted levels translates into a 15% Increase
in average tax rates under the curreant aid formula. Under a modified
version of the aid formula where formula parameters are set at optimal
levels, spending at the new levels increases average tax rates by only 8%
for the six wealth groups. Regardless of how expendltures are increased,
current aid formulas imply that tax rates in the poorer districts must be
much larger for every one percent increase 1in spending than in richer
districts.
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The fact that thegse tax rate elasticitles with respect to spendiang
levels cannot be altered by changing only the rate at which the state
shares in expenditure level ceilings is a classic sitwation in which one
policy tool cannot achieve expenditure and taxpayver equity objectives.
To meet both objectives, the state would have to allow both the expendi-
ture ceiling levels in which it is willing to share and the state share
differ by distriet wealth. The extent to which aid formulas can be tai-
lored to a district's special circumstances depends on political and le-
gal constraints, as well as economic ones.

From an economist’s point of view adjusting equalized expenditures
for the differential costs of educational resources is appealing. How-
ever, the courts may argue that such adjustments are unnecessary tec meet
the state's responsibiiity, in which case the tax implications for people
in poorer districts would be cowmpounded because of the relatively high
correlation between wealth per pupil and cosit of educational services.

At the other end of the continuum, the courts or the Legislature
could obviously interpret equality of educational opportunity in terms of
meeting some arbitrarily high minimum expenditure levei. The leveling-up
alternative examined in this study 1is an example of this strategy in
which minimem but not maximum expenditures are Iimposed. By examining ex-
penditure levels under this system of leveling—up expenditures to the
65th percentile with cost adjusted average expenditure, the implications
for students under this definition of equity are apparent (Appendix F of
Colburm, 1981). '

In all groups, except Albany, Increases In expenditures occur. The
leveling—up process overcompensates for the equalization and cost adjust-
ments in virtvally all cases. In the 6 wealth groups, expenditures are
20% higher on average over the equalized and cost adjusted levels. Large
tax rate increases are also required to finance the leveled-up expendi-
ture scheme. Extremely large increases in tax rates required by low
wealth districts make the leveled-up expenditure scheme difficult to im-
plement unless substantial amounts of additional aid is apportiomed to
these districts. B

These two situations essentially represent two extremes of a contin-
aum. in the case of adjusting average expenditures for cost differen-
tials, total spending could be kept at existing levels but some districts
would be reqguired to reduce expenditures per pupil. Because they proba-
bly would not do so willingly, the idea of leveling—up expenditures to
some minimum level would certainly have political appeal. Although not
examined specifically in this study, leveling-up expenditures to some
point less than the 65th percentile could probably be used as a first
step in meeting the court challenges, while at the same time mitigating
gome of the adverse tax implications for local taxpayers. .

In conclusion, the results of the experimentation with the model
suggest that the minor wmodifications in the state aid formula analyzed in
this study are not particularly effective 1n reducing tax rates to the
pocrer districts. This is due to the fact that these minor modifications
effectively allocated more state aid to districts of wmoderate wealth.
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The structure of the aid formula is too restrictive to recognize the par-
ticular needs of the poorest distriets and the State Legislature is like—
iy to find it particularly difficult to balance student equity considera-
tions with those of taxpayers in their attempt to equalize educational
opportunity unless a significant modification in the aid formula is de-

signed simultaneously.

Because of these competing objectives, it is extremely difficult to
evaluate expenditure and state aid alternatives in a piece-meal fashion
by looking at a small set of discrete alternatives. The programming
model provides a useful framework in which to examine & wide range of al-
ternatives, while at the same time delineating the potential tradeoff be-
tween competing objectives. In this study new expenditure levels were
examined within the context of minimizing state aid subject to maximum
tax rates. However, other strategies might be to look at minimizing tax
rates subject to expenditure and state aid constraints or to maximum
total expenditures subject to tax rate and aid constraints and limits on
the allowable variation in expenditures across districts. These addi-
tional experiments, along with programming strategies for varying both
aid ratios and ceilings by district wealth, are important topics for ad-—
ditional research. They should be coordinated with the state's interest
in reexamining real prvoperty as the only measure of wealth and eliminat-—
ing flat grant and save-harmless provisions in the aid formulas.
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APPENDIX A

COEFFICIENTS FOR THE SCHOOL DISTRICT GROUPS IN THE LP MODEL

Total  Full Value/ Alternative Expenditure Levels/TAPU Index of
Group Aidable Resident 1980-81 Inflated Equalized Cost of
Gi“k Pupil Total Approved Inflated and Cost and Cost Educa-
] Units Aidable  Operating Adjusted Adjusted tional
Pupil Resources
Units
Gliz 3,748 27,611 $1,476 §1,642 $1,438 §2,047 0.8764
G113 22,184 28,724 1,486 1,654 1,496 2,114 0.90438
Gll4 10,355 27,012 1,565 1,741 1,613 2,164 0.9265
G115 5,225 30,367 1,514 1,684 1,583 2,196 0.9400
G121 2,291 41,688 1,472 1,638 1,418 2,023 0.8661
Gl22 18,365 43,486 1,468 1,633 1,458 2,085 0.8925
G123 61,380 42,004 1,501 1,670 1,536 2,148 0.9196
G124 30,466 42,920 1,546 1,719 1,613 2,192 0.9381
G125 14,940 41,293 1,552 1,727 1,658 2,243 0.9600
G131 924 64,330 1,460 1,624 1,406 2,022 0.8655
Gl32 4,043 59,868 1,475 1,641 1,447 2,660 0.8817
G133 8,895 55,318 1,438 1,600 1,500 2,192 0.9381
Gl34 5,981 60,934 1,438 1,600 1,455 2,124 0.9094
G135 7,445 53,211 1,475 1,641 1,690 2,406 1.0300
Gl4l 678 72,620 1,504 1,674 1,465 2,044 0.8751
G142 3,094 77,175 1,504 1,673 1,500 2,094 0.89%62
G153 1,532 98,220 1,590 1,769 1,610 2,126 0.9100
Giel 496 130,374 1,548 1,722 1,466 1,989 0.8513
Gl62 760 126,440 1,496 1,665 1,665 2,336 1.0000
G165 5,216 161,913 1,545 1,719 1,719 2,266 0.9700
G211 625 26,717 1,658 1,845 1,653 2,093 0.8960
G212 2,884 32,939 1,647 1,832 1,590 2,028 0.8680
G213 13,243 30,175 1,638 1,822 1,648 2,114 0.9047
G214 9,478 29,730 1,648 1,834 1,686 2,148 0.9194
G221 1,096 42,175 1,654 1,840 1,601 2,032 0.8700
G222 7,672 47,164 1,639 1,823 1,628 2,086 0.8929
G223 40,400 41,389 1,643 1,828 1,688 2,157 0.9232
G224 38,105 41,438 1,652 1,838 1,751 2,227 0.9531
G225 23,015 45,927 1,682 1,871 1,845 2,303 0.9860
G226 14,199 50,168 1,661 1,848 1,848 2,336 1.0000
G231 381 52,469 1,625 1,807 1,572 2,032 0.8700
G232 2,699 60,6006 1,665 1,852 1,689 2,131 0.9122
G233 7,313 54,961 1,644 1,829 1,737 2,220 0.9501
G234 13,872 58,971 1,672 1,860 1,744 2,191 0.9378
G235 13,317 56,258 1,613 1,794 1,723 2,243 0.9603
G243 3,602 76,374 1,642 1,827 1,659 2,121 0.9081
G244 5,925 79,107 1,661 1,848 1,720 2,174 0.9307
G311 413 29,821 1,909 2,124 1,805 1,986 0.8500
G312 4,198 27,243 1,849 2,057 1,826 2,074 0.8876
G313 18,183 28,038 1,820 2,024 1,836 2,119 0.9071
G314 5,806 27,353 2,180 2,425 2,231 2,149 0.5200
G321 2,062 41,529 1,847 2,054 1,773 2,016 0.8628
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APPENDIX A (Cont.)

Full

Total Value/ Alternative Expenditure Levels/TAPU  Index of

Group Aldable  Resident: 1980-81 Inflated Equalized Cost of

G, ., Pupil Total Approved In- and Cost and Cost Educa~-

1]k Units Aidable Operating flated Adjusted Adjusted tional
Pupil Resources

Units
G322 6,801 39,882 51,848 $2,056 31,849 $2,101 0.8992
G323 84,090 41,828 1,817 2,021 1,853 2,142 0.9170
G324 143,506 44,561 1,959 2,189 2,120 2,272 0.9726
G325 117,589 43,872 2,161 2,404 2,460 2,390 1.0231
G326 148,867 43,701 2,154 2,397 2,438 2,376 1.0172
G331 1,890 59,6% 2,105 2,342 2,046 2,041 0.8737
G332 5,091 63,025 1,938 2,157 1,937 2,099 0.8983
G333 53,149 58,891 2,074 2,307 2,221 2,249 0.9626
G334 101,908 59,987 2,213 2,462 2,435 2,311 0.9891
G335 191,050 51,063 2,310 2,570 2,571 2,337 1.0005
G336 135,882 61,321 2,397 2,667 2,745 2,405 1.0294
G341 1,470 77,346 2,061 2,293 2,052 2,091 0.8950
G342 9,544 75,237 2,080 2,314 2,120 2,140 0.2180
G343 33,008 77,564 2,367 2,634 2,542 2,262 G.9653
G344 60,344 78,443 2,478 2,757 2,765 2,343 1.0030
G345 103,881 77,382 2,503 2,784 2,856 2,396 1.0256
G346 25,960 79,706 2,376 2,644 2,640 2,333 0.9985
G351 1,967 98,141 2,096 2,331 2,067 2,071 0.8865
G352 2,218 94,983 ‘2,065 2,797 2,065 2,100 0.8938
G353 31,627 94,082 2,428 2,701 2,584 2,235 0.9567
G354 58,343 95,772 2,787 3,101 3,147 2,370 1.0147
G355 43,877 99,956 2,787 3,100 3,267 2,462 1.0537
G356 14,306 87,191 2,074 2,307 2,307 2,336 1.0000
G361 6,221 266,778 3,168 3,524 3,170 2,102 0.8997
G362 9,862 159,981 2,484 2,763 2,579 2,180 0.9333
G263 43,727 149,477 3,099 3,448 3,458 2,343 1.0029
G364 73,228 141,604 3,302 3,673 3,797 2,415 1.0337
G365 43,450 131,370 3,628 4,036 4,271 2,472 1.0582
BUFFALO 50,086 52,427 2,201 2,448 2,522 2,406 1.0300
SYRACUSE 23,094 62,559 2,261 2,516 2,566 2,383 1.0200
ROCHESTER  36,97% 692,875 2,621 2,916 2,974 2,383 1.0200
YONKERS 23,586 96,570 2,791 3,104 3,291 2,476 1.0600
ALBANY 9,626 93,157 2,235 2,486 2,735 2,570 1.1060
MANHATTEN 146,948 170,508 2,318 2,579 2,707 2,453 1.0500
QUEENS, ;

RICHMOND: 283,033 96,654 2,289 2,546 2,673 2,453 1.0500
BRONX 087,822 46,412 2,282 2,538 2,601 2,453 1.0500
BROOKLYN 335,251 31,777 2,271 2,527 2,653 2,453 1.0500




75

-popn 224 UCTSIATQ 323png Syl 44 Pesn SUCTIRTARIGQR HYJ ‘zoede sams O

+0g6T ydaer ‘Lueqry °‘siesysyios poysyigndun .amﬁo«uumﬁoum PIV 23238 I-0B6T. “UOISTATO 338png Syl “moly waywl SIT SPWSR JITIISYR SUL  IBION
083810 SNADUBYIS , ~ eSozeieg LenTed fuedaTTy avhopuy
JfIBYOYDS sButadg unoiryg ZE1D IIETISTUSY £9TTEA DTS00 uosSIpeEH 1934my =Q
e3oT] KoTYeh Niaemsp Lfuedatlv 0F28
BOUBIABT *3I5 puocunEY a9sauan uoTTFARE o8as30 uoy sompl
AuelayTV proIysny 1519 e2epuoug Aadmog-snyqeq U uUelg 87T®d 81829 *3§
03anE0 THSBINJ nolfng yeleaydg-crsyuaddg
BPI3UQ0 amoy ©pIaUQ AueySTI0 oBurnay) nro3a81089 ZZ18
a8ue1p ysng suig §Z1o uosaayyer wicag TeI2uPg
o8as1(g S8utads PIoTIUCTY BPTOUQ eu019p ueaTLg
uoling uMGISUYeL uaqnalg 09ISTURD oSuruay) ‘uoldn 3IUNOK
eTqEn{on RooyanpuTy sndnvielaen 2TTTAUTTHURII fuedaTiy STTIAS31TUM
adueagp £eTTBA EEEELIER IIpuexay ey e8eaaseue)
EPTaUQ 1TT1I848 e8o3eiEg STTTaI4NYDS £fue3aTTV vaT71°8uy
Rl madag evindien BTABRIOW ABWIRIIH BTTTFASIUIOH ‘121D
BolURS 00Ti23BM pueT1I0D uoyIBIBH :
suUES LI uotqry AueBa 1Ty 210UTTTL o3amsqQ axenbg TeajUR) c11o
smonig JOSPUIM w807 ueliy uep-aedusdg
epyauQ uspoe) ¥Z19 ofuruayy uolIy uosisy3=[ a8uyl11e)
STHIT BYIMET *§ 03ons0 XTuaoyg )
I2WENALH 871ed 273371 wo3ing PT®134eR XA UuoJuILH niad ¥113
IBP[IESUTY WoBPOYIG
Aueda iy BTTIASTI®H LueSe Ty PUOETY-POIITY JewTHIed NMBYOW
snEneIeIIe) AuedaTIV fuedaTTy IeATTOg smooig Juyod A£PuUITum
oTIRILY oyg~Ie]SaGIULH 082810 susIne| ede1L 10puEe)
Buiwody MABSIEM BRTIUQD uasusyg odansQ TeqTUURY
EEELED] uegisg-ucalyg uoiSuyysem aTL£3ay XIS8Y yeTiol
2118 , TWOAHY uaqnaig BDOAY yemTNIoYy  LITTPA BPELRE) M
gndneawiie) sn8nelr313e) aol18uTysem wuy 3xog Lue8s 1Y dyyspusyag
LoeBatTy BqN) enbneiney) fa1dTY 2ITBIAMET 1§ qTe¥s(-uon1ag
BooUIY 2o9nag *§ o3ueuayy witIsg ney S JBWTRAOH uoTTT
eieBeIN UOSTTH AueBaTTV 3581194 supxduo], uo16in
saiydmo], uaplig uol18uTyseN pIoIiaeqd enbneiney) £a3fTEA BERPRSSED
3TIBYOYDG TTEHS=21900 pueT1Ic) SNJBUDEIUTD 2DUBANET 3G HTOIXON—~POOMION
e8o3eIRg aa1enITE3S Apeaosuaydg Bangssuen(. uaqnaig uocs PPy
wolBuTysen uoFAnSaIn uolng yaaag sndnearlle]) 8TTIAIIOL
supyduoy PToTIMoN EEEENER] BJT1d UTTIUBRIL] B'AJOH-UCIYSNLY
JoeTaRsusy 8T8 YOISCOH goauag STTNmoy uagnaisg TToqWeD
eproud £277TEA 1TONnbneg uaqnaiyg Bangsijeaq sousasel "1§ uoqs]i
uagnalyg pueiiep {"1u0d) €19 083810 zegsedioM  (°3u0]) ZZIO uaqnalg aadsep 2119
£1unoy smey IPTITIUIPT Azunop ey 1373TI08PT £3unoy swey 19TITIUBPT
dnoan dnoan dnoin

23972381 Juenoduoyn

833713STq 3usucduc)

830711STQ 3usuodmo)n

SHLVOTEDOV d0¥D NTHIIA dBNIVINOD SIDIYISIA INANQIWOD

f XIGNAddY



76

=8ueag A2383YY KromoZiuoyn neliing-epued IaMERISH 291eA3dpTIgE £12ZD
Apeiozusydg asdeag-3108 aufepm suof]
3UIBIH  SUIYIY-DTYDENOY : vfoleIEg yauraen TITHueLg Aeineayeys
USAIBH Sanqgsusizey [ i) enbneneys wolya01g snSneaelle] ITEPSUTH
BpIOUQ DTITAIDIEY STMET BTTIASTIIERH
ATCIING i0mEH Yanog aagdnyog ANO3UOR-BESIPY usqnaig paoypeag z129
sndneaelae) BYTTATI0DTTIH SURaTIH T TTATOPRAT
6398310 Ka1ep Lizouy sufep J09TOM 9809 N vpIoUQ BTTBd Au®MsIiQ
STIRYOYOS 2T FAPUORYITY £29 enbneaneyy BURBURJ BpT2UQ 8YOTAPEYD 1129
JemTYIaH STTTA28Tog ’
uaqnalg poocausaan 1529 Sutmodp YIIomMyola o3amsQ o8amsp c91n
. odueusyn pPIoIxQ
STIF BO9Uag M 97290 DWOOIY ayTIasandiey ¥1o3Ing 11o0d3sey Z9TD
ofansg ¥as1n Lpueg €TID )
v8olvaEg esoyspususyg s1BMBTa(] sapuy .
e3nden wangny wo3sRuTATT STI10N JUNOR uolrng STTIAIDTIDAYM 1919
v3epuonp BLTTASUTAPTEY [ 44s] uaqnalsg axo0dyIy )
UOSTPER TOBIPERY [3UII1H weYIN]-CITED [l )
wfepuougp SNTTS2IBH wo3BuTYSEN wWateyg
uosSTPRY BEPISUD POUBIMET 31§ M0} STIXON eTgRNTO) weyieyy
e188RIN Jutedielsg I9EBIPSSUDY TITHsIuBuip IIMINIOH pueiog FAAOR
purlaon Iswmoy Kue8aTTy juowyey
gndneielle) TOTJ—21TYsSHaoy engneie3lE) A3TTRA 2123711 08a81( pIetilutadg
wolTng STTIASISAOTD o8as10 STIAOK uolTng paozieais v
BUBDTIO BUTPEH gndneaeiien A9TTRA "M ’
e5031BIES edg uoisyTR{ POUIIART 35 2TITAYSTIRI FAAA) vB8oaeaeg 83uTadg efozmaeg SEIO
eZoleaeg 8TTEL ua[) °§
AIISTA -TTEATT®BH ROSTPER PI2TIno0ag o82830 BIUOBUQ
?8uRi1g 97T TAUOIBUTYSEM LT A uaqnaig wolv0Y0y oTaelug A0IDFA yE10
suok] 81ted pueiysty ueqnaig Banqsdnoay 1229
29sauan  EERqRTY-PI91INEQ aogaueg Log =7
Butmoip Lxang BPT2UD u3leg puBTIOH foeqyy SAM-ROUYN-IUXSY
Sutmoly BT13V noi8utysem STI®d TOSpny JevTessUEY ufiiag
a1aeyoYyDg aTILYOYDS oSensq ODTABH ¥129 uolTng uIqiepEONag
ofesig B1TIPRUN—02020 aIEARTA( uo3ITEM
edepuong ATIng UesSTPEN BJ01SBUE) aTIBYOYDS STTIAPUCTEYDTY €51
oZ3uruayn ELERS v80TL edoT1]
ER i PuUBTTOR ednden UBTPTISH-0TIRD wOBII IS BTIPUBXATY
edoTL ATa3aBM sudem UOTIBN uolrng STTFAYIION
STI¥ SUTTTIOD °N uo3BuTysey STTTAURIY a1emeraq  ABTT®A 2330Ta2yD
£3iswoZauopy uIeTd 1103 {3000} £279 uosisjjer IIATY ueTpPUT {°3u0D} £1Z oBasap PIOITIH {°3uc3) ZETO
f3unoy dUEN IBYITIUSPY £Lyunoy BWBY IS9TIIIUSPT Ajunoy BWEN AITITIUBPT
dnoas dnozp dnolg

€313713I5TQ Iusucdmosn

8107125 usuodmos

£197138T( Jusucdwmo)

(-3uop) g XIANH4IV



77

30IUOH zaodasousdsg uo188uTAT] #I0% UOFUTTD BIOWIVUR(
Lueq1y 83040J IemIRISH ny2g-110 JHUEII sn8neIrile) SUC1SIWIT
Aroamod Iuoy ®Wepas3IsWY edepuoup 2333keg =1 LueBeTTY FanquoTy 1Z€9
133181 sa13aadneg uo3sJuTAT] PFUCATT
9T uapTy e3epuon( S8pTIqTH-NEPIOT gouaime] "I Finqsuapldp
230FL uyyosetedy-olang JULEM snpog 2U00Ig syxcy oSueuayd y1€D
5139 jEelg—suBay suEBaTiIQ 1TEPUSY
uaqnailg TI2UI0H ednfen 1xodspasy ednien soxig jaed
ER ot a1TTA8uTadg ofuruau) adpraiqureyg suiem Ho91) pay
I0eTassudy HqIwed TT1TILAY IsTANYog uarn SUTIBM sngnevaelled BIUBWERTRS
UOSTPENH 08urUsIITYD 9asausy aj01quad- eaEdeTIN FEPE:T:
OTIBIRQ wolIrio-sdisud Iukey YEUURABG—3PATD uosiajisr wogiallel °§
vaBSRIN DIoTIiesypM-BIR3EIN enbnzineyy Zanqsmaig oBuruayn STIATITI-2UINGIIYS
u2IIBM Langsusand wOUTITD wAQJHEMY Y somaame *1g sTTed IIYSEig
smoo1g guueysnbsng USIUIT) JEUBIRG oZemsg ysraeg-IewiTy
WIo3Ing poomtd uo3sSuTAT] BpUnN-uQeITEY aoulaMe] *3§ uo318uTppPEM-PTIPER
UITHUEIZ SUOTEH wol3uflysey 1TeU23TYM uiTqueIg Iaaly uodwies £1E9
ouaame] "8 INALILAN0OD snEneaellen ydyopuey
nessgy ITIARS00Y] BpT2UQ) puBI@ioW]ISIM geqnaly BUOAES
_M1o3FIng Lzqunop -§ HIED uoIuUIT] £eTT=A 2TqESNY uesTEER 2pTIQND0IS
ednie) g8utadg uwogun uo3durysey paespd 3104
wels3ural] DPIOJENK-BTUOPSTED epIaug MORPUOITPY FDUSIMBT 1S uo3[aAnsH
i9eTassuay AoeTassusy UoSTPEH BT TASTIAON STMe] usdeyuado) Z1ED
e803B1ES BTTTAYTURYDI Y enbneaneys ABTTEBA 2UTd
uojuyln ux3ISEIYIICH STADT IS5ATY JdonsERY SOUDIMET *3§ mvwmsvw 11£9
BPIRUQ uo3uLId ALeIIng youepuely
sueaTi0 LeaTtoH UOILIT) WOEPUGITPY *YIAON enbnainey) HIATHURQ
190THIRY IamyIay UTTqueag aye 1=ddng £ZE9 §91®} ug} uuad WHZTo
|ouaIABT *18 meps10g .
wo1s3uTATT UOAY gnbneiney) aTiEAISBa0] 032810 umoysaedoo]
enbneineyn y@a1) 1IATES pugyT3ion MEBINOH UBATITNG £31199717 - £H2D
auiep uosmeTTIIM enbnejneyn uemlIayg
uaqnalsg : y3eg uosiajyer IiTTaRdaes ©1] eaedeTN 1x0d¥00]
BIBMETS(Q A2upTs £3amodzuoy ITTTIASUYOr *3§ Funuwayd SpeIUBSIOH (o
eaie8eyy PUBTIIEH-UO3TEAOY pueT 3103 Azeyn
gndneielle) EPUEAQY o8ueuayn uygisg MeN OTaABIUQ endepurue)
uo3sBuTAT] STTTASUR( uosiszjar STTIA=TTRY adueriQ sTaIa[ 3104
22UIIMRT *3§ TOJUBY DOURIMEBT *1§ TRTIOWSH XOUy Fad%e) afuezg uays ey
aTaIe3IOQ0 preisucorg "I aBuexg £ingpoopy-acIuol w£Z9
STMDT ATTTAMOT BuTmoipM Butwoim
surydwo], gangsusuni] (°3W0D) £2ED Xa88y utoed umMel) (+310D) 17ZED 85240INQg aasoq@ (-3u0)d) £ETD
Lyunon aweN Z2pJTIUBPI A3unop awey J2TITIUAPI £unoy IWEN 22TITIUBP]T
dnoin dnoasn dnoig
§301115%(q Jusuodmoy 510T135F(g Jusucdwo) s3027I18TQ Jusuodwo)

(+3ucd) A XIANAILV



78

NBSSeR yBejuep ROSTPER BTAQUDZEY AT{OFING jonbieuuoy
e8epuoug ITTTASIIRARY I1s381Mn pueTy3 Ty qtogIng WA oeg
nes sey picIeag nesseyN HOTAIDH N AToiIng pooajusxg
e3epucug 3lymag-a[[TAaSSuRy NESSEN MO TIADY jrozyng Ax3uney STPPTH 9ZED
£peroausyog STTTAUSTH-BT 100§ AueqTy JeTTAIDIEY
ssaya3ng Honeag sgay2I0] ISEIYIAON ISETRE5URY foag,
OTiBIUD BADUD enbnegneyn IuIe g snuaqg eavde TN BPUBMBUO], *N
BiEFRTN 13110 J-U01STME] 3unma gy g3y ey BaTWTH auwooxyg TeISTA
UWOIUTTY ggaingsizergq enbnelney) PISTIaS8M edepuoup EEEELUEL I
smooayg A3TD uwosuyor S8aYIIN( HOOY P33y qyoi3ng Jsanguaput]
BpIIUY piojiaevy maN £32wod Juoy ataeyol eae) BpI2UY 0I04Q89ITUN
2119 puBTS] puwln jToIINg TRUTS AUNOR IFBTessuay ysnquadan g
snbneineyy vTUROpRI1g enbneineyn 19U00TERq enbneaney) umolsswer
201UOH Jao0dyooag uolurysey a3pTaiquen NI0JIng dr7sI *M
aufey HIBNIN uosIsJIaf SPURTSI-PUERSNOY], 2T1ay aTrALIBR-Y99UYD
PUBRTILCD PUETII0) oTI®1UQ SITPP TH-Wel 1oy Aro3Ing uoTdqey M
BTqUnTC) UOSPNH edndie) ednfey +g ATO3Ing uoTAqeq °N
2dur1n TremMuI0g sajer} sapung CEECO Hrozing dfysy 3§
NTo3Ing 8pTofIioqIsy ATOFING BISWOJ=UBARYHOOIY
HTOo4ING S0BTd A9TTIH Hiesing SIYIEIOW "1 Arezzng dIys] TeaIua)
AueqTy BUPNLD0)—BUBARY X958y O0JOGSTTTM WT03yN8 andeidon
yI0FIng 3JuTod enlg-Jioddieg ehbnezneyy 1BWATH R IFEL pAOTd WETTTIM Y4 %3]
nesseyR adpouterd UOSTPRY uclyroey
911y stonboay sIRMBTR( pIoJuelg a1Iq EPUBRABUO ],
NTO0FING ujog A¥doy dIEeMBETA( Hoodury ABRHIYITITIM TITHs@=2g
NESSBY vt g99d] PURTST aaemeTag ysrairioy °§ ZEES PLOOIY TI2MpUd—aUTEY
sndnezelie) ueaIp uSIIBM S§{1ed su=19
121sIn A21Tep 2nopuoy HEED IoRTassuay *WEO) WO TMSUNIYF uosyaijyap UMOIIDIBM
axemeraq uTMuEIL AfozINg drisi
neYseN sr0mTTag *N uosasygyer WA ApwaDeualdg UsSBUBYO-330Y
AueqTy g{TTaSePyIOOp JUARY 811U, BPUEBLOL} audeyM  UOPIDPR-PILWTEJ
211d . uapy CEEERT) ST1TAS3IIRTTD Hreigng ST1Ir4ES
eBepucugy edepuoug [ZhEIETY £315 aepaog 16659 01U0Y WOl TH
nessey alomIiag IIVTOSEUIY ydanqIuysuey
e3epuoug TITU3Isey BPT3UQ B3T3 20Ul ine] 1% BUIESB
®ODUBS STIed eBdauUg edepreoug To0dIBAT: o8snsQ woIng
q103Ing SO TIA0K ASIUBD a8ueap yBanqmay oFurusyy YoTMION
J0IUOK BWII-STIBJ 24A02UOYH Funueyn BLTUTH e1e3eTN suBIABN
ELRIT | FITYD-PUETIBAUM e2epuouqg INIRILG °N BOIUOW TTTUD-2TTFAYRANYYD
enbneineysn UI3IsIAYINOG FT0IIng Jpan-sndoyaqeg efojeaeg STTTH Juang
wlepuocug saTejeaueyg {3u05) £€ED H103Ing yoewwoy  (*3IuW0)) 97ZED awoolg  £37TeA ofupuaul {+3U0d) #ZEH
Laanon smeN 9T ITIUSPY £3unop aumey IRTITIUSPT Agnnog amey I8TITIUSDPY
dnozn dnoxs dnoag

53011381 1usucduon

8312T11ST(Q Iusuodmon

81911387 Jwsuoduon

("3uwo)) g XIANIAAY



79

WRATTIDS Banqsnol1xey AT0FInG uogiqeq nesgey enbsdessey
efepuoug 3anoouiy agagayoisep . STTTAIUESRIT] Apeaosuayog Lpeiosuayog
3IBARTS( £ingxoy nessey Lemenooy 3 ER & 104 oTeIIng
wosiarjsr uosIBpuay 169 I3389U2189M UOSPNH-U0-8BUTISEH e3epuoug asnoeifg
NeSsSey aaenbg urTyuelg nesseN UAGIITADT
BO0JUOY Is]saYa0y nessey  ¢] WEax1§ AST[EA exeferN gT[es 2iedBIN
J0IUCR 309319 Elekatlel ey EECEEENLT N pu=Tiooy odemey -q
JIoIIng STITH A0TTICH ITEH 9¥ED  ZISIBBYDLISIY JUBSEST JUNOK ¥ioiyng usolylres
e801e21Eg QOOMITEH-PICIIaIEY ssayoing sa28upddem
30JUOK PI0OISIITY X938 z3Ted #oN N[eIInsg 88T TA ®01YL
nessey PTO-MaTAUTIETI WBUING AaTTEA WEUIDG ‘pueTNoOy A0 SHIETY 9gEn
AueqTVy ITUOTIO0D N JUIIH TITINS2I=D
P0IUOR aa31sqap 0TiE3UQg akosuoy oTay Zanquey
TESSEN BpFSUEIIQ sIeMBET2(] TYT2U HTO0FFNg 3aoyg Aeg
NESEEN ) jzodeaij oTIRIUY saTdey nessey MOPEIW *H
a8ue1y  AINgpOOM~I0IVON su29In ATTTAUBRIY Lueqly pUEBTIaPIING
jlozing uo3j8uyIunyg usynaig j30dspuonnnel |moo1g aTTrasandaey
NESSEBN yowsyg FuoT AISSH 23023pUOdTL 433s8Tn ueys3ury
J0IU0OW FIFYD~59328) 2713 TTTH PUBT2ADYD s3uwag umoISTPPIH
suTydmol 2ORYIT usIIBM auiazng £HED 201U0} B339 TIAUSH-YSNY
PUBTHIOY odewey . atag aajseour]
NRSSEN arep3uTmIT g nessey 7 WES115 A3TTRA ATOFING qieg 123g
e3rpuoug JYNVBILS *F BpFeUD STITH 40} #aN weuing TswIed
A103Ins pueTsi 2TPPTH SHED a3ueigQ BP0 weulng aedoyey
gabneineyn STTIAARH AT0IING s8neddepy
B0IUOHK uolydyag UBATTING aTTfAuCSIBIIAL amooig wojueyduTg
Apejoenayag BUNLEAS TN BIQUDTOD unourqa] MaN 203UOR pPI@TIuUag
BTIY jsiaymy BTQUOTO7) uMOIUBLIAY NESSEN uimspteg
nessey juowry X885y uMelIYISGEZTTY a1a1g Wieg paeyaig
%T033ng JTTLALITOY IouBINET 3§ INTI-UGIITID F0IUOK Jaedated
aTIx BURBMBYDE] uBAITINS A9TTep 2aBMEIRQ usaqnaig Sutuioy
NESSeNR QUIIATENW URATTING Jouwy wolsSuraTT oHED Aueqry aTuoIo) *§
adusiQ ABTTEA A>TAIRM #83Y23ng qIied pAl
BOIUOR ayonbapuory ‘M uiiEH UOWNOD STIBJ SUITH ssayaang wo 12U Ty
pueTyI0y JeATYd TIgad alemeTag 28109 purin ERic 2MOY IIBMG
RESSEN a9edyisqg fueqry pueIS] U2315 2117 Ia13u01g
ELECLER] eTABIRY X998y Jiodiseapm jNte3ing yaeg s3ufy
l8383ayoasey UAOINIOL ITIBYOYIS uosiajjyaep 1%ED I3I8IYDISOM puBIsNE]
aT1ay FouaIBTD AT0F3Ing uoa3urIuny *g GEED
meuing 193smarg atxy STTFASWRETTIM
aukeM auiey 9hcH  IIISIYIISTY uouxap Jjunoy  {(*Iu0D) 9EE9 aTag vroany 9 (<3Iw0n) vEEO
£3unoy’ auey ADTITIVIPI A3junon swey I9TITIVOPT £aunoy SWEBN I9TFTIUSPI
dnoxn dnoxp dnoxy

$1917339Tq Jusuoducy)

83071391 usuwodmoy)

230TX3STY Iusuodmon

(*3u00) 4 XI(NEdAV



80

7TO3ING  19aTH Bujpem-meusions

STIBYOYDE STTTABSUOI-POQTIO

IPIEIN BAOBIUG HoEn sua9InH PUBRTYSY-TEYPUTM 211y edenolyeeyy
- BABALT( DYTTASUAOE 9D neseeN FA0S USBTH
EERYELRMT-CT I DTITAXUOIY 20IUOR sronbapuoay -9
nesseN feg 1931840 HToIIng PoyEYINg nesseN Roorqui]
HI0FIng uosi2jgzel 31104 AuBqTy Js> spueusy IDYSADY  OIVGEARTT-UPLOIRY
I338°Ya3say uo3l8utaly I3383YDI58H TITH oo13uEded nessey SNOTIIBH
¥To33INg aocqiey Sutrzdg pTon yTCIINg puBisI I31T=YS Apeiolusyosg JuomWTLYDS
IDISIYIIEBY Auowmiy AueqTy poomaTdeR nesseN peelsdmay *M
88810Ing NoOXqQTTTH ATeIINg Bangquasmay %9383YD180M weyTa4
PUBTHOOY EEL RI1oy3ing ADBIUOH I938042383H enbrddeys
nESSEN 22BTd 2TaBD A1033INg anfonh g PUBRTYDOY qoedy
ABYIBDYITISOM waTeEs *N Xassy auavy PUBTHDOY usojaduea) ©g
X9S8Y PIDETA ave] HT0JIng gpuodialsiQ X3398YDI8IN 5iamog
B3AIEM s3I100n oyE] uolrTREey JUBEBERDTI ] UBATTINS OTT29TIUCH BCED
a818Tn CIOQTIBH wolTIUEH aye] uweipul
nesseN 19ssEqUE) wog8upysem 1Bi7UD) Weuyng NESSEBY Hieg opAH MeN
ATOFING wvoldwmepy -3 #1o3ing angond I9}E9UIIS8Y  JOUBUIITTIATTAY
A4T0IINg upjdaeyinog yjoFIng 13osueSewmy I93S80UDISIMY Lxisg =qqog
FERTEVRAEET QOMIBH-1CI0ID alueagp opaxny, nessey Raed TeIO01L
ATC3308 yoeeg uojdumeyisay Hqio33yns uojdmeyadprag A=2]183Y035aH £a18pIY
nesseN TOISTITIN 82 meuing UGS TIIRY o3s3UTAT] 0853Usn
ATCFIng Boyaan)-on3iTIdEN Afozgng PUEBTSI SI3YSTH 19389721838 BITEUTEA
Z@3seyolgop Iuoma3ps yye3zng sdutadg e8epuoup Avayog
nesseN Jn mE=3115 ASTTEBA uo3TTREeH aje Buc] sgayaIng HovgaUTYY
ATe3Ing sfeg uojduey ¥as8y 2B wooaysg meuling SUBPTEH
nessey Wied pueTs] UIIIBM uo01T10g 853123Ng 1T uaydordg
Ie3soyl1soH ooy oLy X28E8] quoomsN uBAIIING SangsiTed
TEATTINRS a1 TTAuOBAB] I [x:1%5) no3TIweH SEToM uyTAvEIl oyeT dBURIES
’ HIFEH BAIIUTY 1088 9381 STTTAUSTIE
aRasoydisey aoyeyony enyydmoy Suysuey
HTo3Ing pIouINCg ISIBIYDISBY 813TOX SE3YIIN( BUfBTd 2UTJ
snbnelney) enbneiney) 2714 BPURABUOCT-SIO0MUDY oCED Z23834I359M Nooxyg Pulld
auIIH STTEABIRUURI-IDTUNKH . BIQUATOD oyuovel~ayedo)
IsWTHIBH qgapM Jo usog PUBTID0Y 035-ABIISIRAEH swooxg 3¥sodag £SED
saemeTadq STTI4303081eR nessey BTTTASNOTH
20UBIMBT *15 3nodsaIsfd-u03To) IPIEIYDISAMN HODNOAPLER] uIIITM Fangsuyor
IVIBIYDISOY ploIsmTH fueqTy fueq Ty adueap e poonUSIIY
yIorIng ioqaey Seg HI0IINS 1z0dylao8 LER® {1 usiieM *N 76ED
¥TCF3ING 3iodusaay nessey 21EpPUOTUf
UBATTING paap1d (*3U63) £98D DNESSER peailsduag %] UBATTIDG sousey (=3805) TSED
£3unoy ElHT ISTITIURPY L3unoy SWEN IBTITIUSPY Azunog ameN I2TITAURPT
dnozd dnoad dnoan

830T135Tg 3usuodmo)

10111870 Iwsuoduoy

23971315 T¢ Iusueducy)

(-3uc)) 4 YIaNHady



81

nessey WOIN IBDIH
I838aydIsen YUY MON
nesseN 395304g
Ieisaydlesp SUIEBTd 23TUM
NESSEN 1038uTyseM 110d
nessey EELERT Y- G9ED
NeESEN ufirsog
nESSEN 2IMWPOOH-II3THON
nesseN £210 uspawdy
NEeSsEN £anqisap
NMESSEN I3JUa) BTTFANDOT
JeysoyolseM  umoldixel jo In
12382213398 pacipeg
FEXECNRLETT] uesSTIIRH
nessel oyotIs[
3939370159 xa3seyolsey
1931882153} STEPS1BDS
ABIIINDTFOM a3y
nNesseN ETO3UTH
283189YD189}H aa3s9y) 310d
ADIS/YDYSON y2anqueas iy
nesseyN KaTTEA 28100
NESSEY 31018 YII0N
18380UDISapy  UOSPRNH HIFAPUIY
ATeFING prayIoAty (*3uod) 49¢9
L3one) ImeN A3TITIUPPI
dnoag

$10T7a138TFQ Jusuodwo)

(~3u0)) g XIAGNIddV




