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1. Introduction.

Society has long been concerned with equity in the distribution of
resources among public elementary and secondary school districts. This
concern has recently increased in the area of inequity deriving from
variations in prices of inputs to the educational process. It is felt
that in order to insure an equitable distribution of resources such
price variations must be compensated for in the distribution of educa-
tion revenues. This requires measures of input price levels in each
school district relative to others.

This report represents an attempt to identify methods and proce-
dures for producing an accurate measure of these prices. This might
appear simple at first: why not just observe prices actually paid by
school districts for teachers, supplies, other staff, etc.? There are
two basic problems with this naive approach. First, the quality of
inputs, especially teachers, varies among districts. Thus, one cannot
in practice obtain prices paid for equivalent inputs. The second
problem is independent of the first, and thus, would remain even if the
first could be resolved. It is that the prices paid for inputs are
determined simultaneously with the quantities and qualities purchased.
This means for example, that the salary that must be paid for a teacher
of fixed quality will depend on the overall quality and quantity of
teachers employed in the district, because teachers prefer smaller
classes and, presumably, highly qualified colleagues. Another way of
stating this problem is that the prices a district must pay depend to
some extent on the quantities it wishes to purchase, and vice versa.

The solution of the first problem is not at hand since, in parti-
cular, there is no generally accepted measure of teacher quality.
Accordingly, work in this area has concentrated on the second problem.
This has often been referred to as the problem of separating supply and
demand; that is, of specifying how observed prices are derived from tne
interaction of prices that must be paid to obtain the inputs on the free
market (supply prices) with prices the district is willing to pay to
obtain the inputs it wants (demand prices). Equity dictates that the
amount of educational inputs provided by the state should not increase
or decrease as supply prices decrease or increase, respectively.

A number of studies in recent years have addressed this problem.
Most closely related to the present work are the studies by Brazer and
Anderson (1977), and by Kenny, Denslow, and Goffman (1977), and earlier
work by the present author. All of these attempted to estimate supply
prices. Kenny, et al, estimated only the supply price of teachers.
Brazer and Anderson explicitly recognized the interrelationship between
the demand and supply prices for teachers. They also estimated a supply
price for non-instructional current expenditures.

This author (1977-1) also investigated supply and demand prices
for teachers, and supply prices for several other school district inputs.
Preliminary work on the present study included separation of the price of
teachers into three components: starting salary, education premium,
and experience rremium.



there studies constituted essential preliminary steps towards
developing accurate measures of educational prices and price indices
(EPIs). They adapted theory from other applications and only partially
recognized the interrelationships among the various educational input
prices and quantities. The present study attempts to advance this
situation to the next level of development. Additional future work
will be needed to further advance this situation.

There are two facets to the present development. First, a rudi-
mentary theoretical basis is developed for understanding educational
input price behavior. This is presented in Chapter 2 below. Second,
guidance from this theoretical development is utilized in formulating
a structural model of educatKonal price determination that more ade-
quately takes account of the interrelationships among these prices and
betwesti prices and school district choices. In economic terms, the
endogeneity of a number of variables is recognized, and they are treated
accordingly; that is, a system of simultaneous equations is developed
and its parameters estimated with a simultaneous equations technique
(specifically, two-stage least squares). This development is presented
in Chapter 3. It is emphasized that it is guided but not dictated by
the theoretical basis. Much more theoretical development is necessary
before the structural form can be specified without resort to some
"educated judgments" (often referred to as "ad hoc judgments").

The principal components of this model are as follows. Prices and
quantities of teachers, of their quality, education level and experi-
ence, and of instructional materials and other current expenses are
estimated simultaneously with one another ana with district tax effort.
Separate supply and demand price equations are specified for the teacher
components, but not for other current expenses, since separate measures
of price and quantity were not available there. No direct measure of
teacher quality was available, but it is argued that average teacher
education level in a district is a surrogate for quality; therefore that
variable serves a dual purpose in the system. The results support this
use of average education level as a surrogate for average quality.

The model is applied to data from two states -- Ohio and Michigan --
and education price indices are derived for each district. It is

emphasized that the measure derived here is a price index and rot a
cost index; this distinction was generally not emphasized in previous
work. A cost index reflects variations both in prices paid and quanti-
ties purchased; thus in two districts that must pay equal prices for
an input, one ma; have a higher cost index if the state desires it to
purchase more of that input, due, for example to special pupil needs.
It is shown (in Chapter 3) that, in principle, the index derived here
reflects variations only in prices, although such variations may be
influenced indirectly (due to simultaneity) by variations in quantities
that the state considers appropriate. The derived EPIs are presented
and evaluated in Chapter 4.

A complete understanding of what follows requires some mathematical
sophistication on the part of the reader, including facility with multi-
variate statistical analytic theory and technique.
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2. Theoretical Considerations

There are several ways in which one might set about constructing
an education price index. Ideally, one would simply aserve the prices
paid in each school district for each of a set of precisely defined
components that together constitute the typical education market basket.
These component prices would then be combined, in proportion to their
relative importance, to yield a single index number for each district.

Unfortunately, this apprz.ach is infeasible, for two reasons.
First, there are no presently acceptable precise definitions of the
components of die education market basket. In particular, there is no
agreement on what constitutes a typical teacher, or even on how to
compare two teachers; there is no precise, accepted measure of teacher
quality. The second problem is that, even if some standard components
could be defined, their prices could not be observed in every district.
This results from the large variation in quality (however it be
measured) of teachers and of other components from one district to
another. Thus, some districts would have no teachers of the "standard"
quality. (It is assumed that components of different quality command
different prices, otherwise variation in quality would present no
problem).

It may be possible to circumvent these impediments to a direct
measurement of prices by constructing a behavioral model of school
district expenditures. By this is meant, roughly, a theoretical frame-
work within which one can view observed expenditure levels in conjunction
with other measurable characteristics of school districts, in such a
way as to recognize relationships between such characteristics and
expenditures. In particular, such a framework is intended to explicate
the interplay between school district desire for and atility to pay for
educational services on the one hand, and the market for such services,
on the other. A price index is meant to measure the price level dic-
tated to a district by the market. Since, as indicated above, one can
directly observe only the joint effect of these factors, the market
must be indirectly observed through this theoretical framework. To the
extent that this can be accomplished, a price index can be constructed.

The construction of such a framework is not simple, however. It

requires fairly detailed and accurate knowledge of the relationships
between school district characteristics and market prices, between
district characteristics and expenditures, and between market prices
and district expenditures. In what follows, a general framework for
understanding these relationships is presented, followed by some more
specific examples of this general model designed to approximate the
actual situation encountered in the typical school district. It is not

claimed that any of these examples of the model accurately represent
reality, but evidence is given to suggest that they are probably not far
off, at least for the general purposes for which they are intended.
Furthermore, a number of plausible alternative formulations of the model
are shown to produce either very similar result;, or incorrect results
meaning they are not plausible any longer).
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These special cases of the general model are actually still quite
general in themse.Lves in that, whereas their forms are specified, their
parameters are not. Therefore, they do not produce a price index.
The reason for investigating them is that they give insight into the
proper formulation of a still more specific model designed to directly
portray school district expenditure behavior. That development is
presented in the next chapter. We proceed now with the general model.
This presentation is necessarily technical. Some readers may wish to
skim over the mathematics, but they should not overlook the substance
of this chapter, since it is important for an understanding of later
sections.

General Model

The approach is similar to that used in numerous studies on anal-
ogous topics. The problem is viewed as one of constrained optimization.
The object of interest is the school district. The district board of
education or equivalent is the decision maker. It is assumed to desire
to maximize educational output (however that may be measured) subject
to the voters' dislike for high taxes and to the constraint represented
by the relationship between level of services, taxes, and the market it
;aces (i.e., prices). Educational output, in turn, is determined by the
education production function. In its most general form, the pro...dem
may be stated as follows.

where:

Maximize
subject to:

= u(Q,Y,T)
Q = f(S,Y,E)
T = h(S,M,A,Y)
M = g(S,Y,E,)
A = a(T,Y,M,E)

Q is educational production level,
Y is a vector of district background

characteristics,
T is the tax rate,
S is a vector of educational inputs

provided,
E is pupil enrollment in the district,
M is the vector of market prices for

educational inputs, S, and
A is aid received from external sources.

(1)

In this form, u(Q,Y,T) represents the utility to the median voter
in the school district of a particular mix (Q,T) of educational produc-
tion and tax rate, given the background characteristics, Y, of the
district. Generally, the voter will prefer more of Q and less T, the
particular degree of preference depending on Y. For example, citizens
of a district with a higher adult education level will probably prefer
more Q and be willing to raise 7. to achiee this increase in Q.

10
4



Educational output, Q, de ',ends on the production function f.
This function operates on the level of educational inputs, S, provided;
on district background characteristics, Y (e.g., students' genetic
endowments, family environments, and neighborhood environment; and on
the scale of operation, as represented by E, pupil enrollment. The
last factor is included to allow for any efficiency or inefficiency
arising from scale of operation, and not already accounted for in the
components of S.

The tax rate depends on inputs provided, market prices, external
aid, and district wealth, W (a component of Y). While wealth, W, is
often taken to be equalized property value (EPV), we do not wish to
impose that constraint here since the desire is to formulate a general
model that can provide guidance on the implications of alternate assump-
tions. The function h may be specified, even in the general model.
Thus:

T= S.M - A
(2)

Market prices, M, depend on S through the normal feedback mechanisms.
For example, as the demand for S increases, M may well increase. It is
possible, of course, that the district does not have a significant impact
ou the market, i.e., that M is independent of S. That possibility is
not ruled out by including S as an argument of g (it may have a coef-
ficient of zero). The inclusion. of S makes the model more general, since
it is quite possible that M does react to S.

M will depend on Y because teachers, in particular, have different
salary requirements for districts with different characteristics. For
example, they will very likely accept a lower salary in a district with
an intelligent, middle-class student body, other things being equal.
Finally, M may depend on E if there are economies or diseconomies of
scale of operation.

External aid (state and federal) will, in general, depen.A on T
(explicitly in the case of power equalization, for example); on Y
(e.g., homestead exemption for retired people); on M (if a cost index
is implemented); and on E (e.g., transportation aid is often greater per
pupil in smaller districts).

The system (1) may be rewritten more simply as:

Maximize u(f(S,Y,E),Y,T)
subject to T - h(S,g(S,Y,E), a(T,Y,g(E,Y,E)),Y) = 0 (3)

In this form, it is clear that there are four variables, S, T, Y,
and E, in this system with one constraint. At this point it is appro-
priate to investigate whether each of these variables is free (i.e.,
which are subject to district control). In the most general ease, all
are. However, the use to which this system is to be put may dictate
that some of these variables be constrained. Thus, we now turn briefly
to a closer examination of our intended use of this model.



A More Specific Model

It is assumed that a state is considering the use of an ed cation
price index, and perhaps other reforms as well. The question at hand
is: who controls the variables S, T, Y, and E, the state or the school
district? Legally, the state can control any of them. Irn practice,
however, it exerts little direct control over any of them, in a manner
relevant to the construction of a price index. Specifically, while the
state typically exerts substantial influence over school dist-,.ict
activity through the setting of minimum s-andards for inputs and curri-
culum content, such influence is not relevant in the present context.
This follows since our goal is to estimate variations in educational
input prices, which in turn depend on variations in school district
expenditure behavior. When a state sets minimum standards, all districts
must meet these; this does not cause variation among districts, but
uniformity. Therefore, it is assumed for the present purpose that the
state exerts no direct control over variation in S; the district controls
this variable.

A similar argument applies to the tax rate, T. While the state may
mandate certain minimum taxes, the effect is constant from the district's
viewpoint. The more relevant influence the state has over S and T is
indirect; it generally takes the form of incentives built into the state
aid formula.

In the case of Y and E, states do occasionally consolidate school
districts (changing E) or encourage population movement through subsi-
dies and tax incentives (changing Y). But these are erratic and are
relevant only in long-term considerations, In a stable, short-term
situation, such as is being considered here, these can be ignored.

Thus, at this point, we begin to specialize thl model to be more
appropriate to the problem at hand (an index for current use, to be
updated periodically). The first step is to assume tnat the state
relinquishes any relevant direct control aver S, T, Y, and E.

Similarly, we must d:Icide who controls the functional forms of u,
f, h, g, and a. As noted above, h is determined (by definition of I)
even in the most general model. It should be clear that the state has
no direct control over f or g (the production function and the market).
On the other hand, the, state has very substantial control over a. In

fact, if we ignore federal aid (which may be assumed to be largely for
categorical programs, and thus not directly relevant to the "standard"
market basket) then tae state has complete control over a. We will take
this view in the remainder of the present chapter.

This leaves only u, the utility function. Who maximizes utility?
The state education department or legislature might be viewed as having
a utility function which it could maximize by choosing the appropriate
form of a, and by forcing districts to adopt the appropriate values of
S, T, Y, and E. But we have already argued that the state doss not, for
present purposes, control these variables. Given this, the state cannot
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unilaterally maximize its utility. The best it can do is to manipulate
the function a, while school districts simultaneously manipulate S, T,
and perhaps also Y and E, each side meanwhile trying to maximize its
utility (in the case of the district, the utility of the median voter
is assumed to be operative here). To analyze such a system would
require a complicated game--heoretic approach which is beyond the scope
of this study. Furthermol it is doubtful that such a struggle takes
place in reality. States have historically delegated much of their
constitutional authority over education to localities. Considering that
one recent finance "reform" is power-equalization, it is questionable
whether states are taking back the reins.1 Therefore, we will assume
that the state allows each school district to maximize its own utility
(subject to the glven tax constraint, of course). Thus, in the present
model, the state's only influence over variations in district expendi-
ture behavior is through the functional form of a.

It follows that all remaining freedom in the system is had by the
school district; i.e., any variable or functional form not constrained
by external forces (such as the market g or technology f) is controlled
by the school district. In particular, the district controls S and T.
In the long ran, it may also influence Y and E, for example, by annex-
ing neighboring school districts. In the near term, however, the
district probably takes Y and E as given, and restricts its attention
to S and T. We shall adopt the view, therefore, that Y and E are fixed
for any particular district; say Y = Y and E = Eo. Thus, the problem
is further simplified and can be restaged as:

Maximize u(f(S),T)
subject to: T - h(S,g(S), a(T,g(S))) = 0 (4)

The major difficulty with this formulation is that it requires
knowledge of the production function f. Such knowledge requires infor-
mation about the output of the production function, as well as -* ut
the nature of the operation of that function on educational inputs.
Such knowledge is not now aqailable, however. While some observers,
including many parents and school board members, would take standardized
test scores as the measure of output, others challenge this approach,
claiming that standardized tests, among other defects, are culturally
biased. There is even less agreement about the nature of the production
function. There is a way around this difficulty, however, although it
necessarily decreases the accuracy of the model. This is to assume
that, for lack of better knowledge of the education production function
and its relation to educational output, the school district focuses on
that argument of the production function which it can measure and con-
trol, namely, S. Therefore, f(S) will be replaced by S in the utility
function. Thus the problem is now:

Maximize u(S,T)
subject to: T - h(S,g(S), a(T,g(S))) = 0 (5)



The solution to this system is obtained by use of the standard
technique of Lagrange multipliers. To do this, let us set

q = T - h(S,g(S), a(T,g(S))). (6)

Note that q is a function of S,T,M (= g(S)) and A (= a(T,G(S))).

Now we wish to maximize

u(S,T) - Xq (7)

The solution is obtained by solving

Du _o _g. =0
3S 3S

aT3T

q = 0

This may be expanded to

3u

x

(3q(S,T,M,A)
+ +

Da DM h DA DM
= 0

3S 3M 3S 3A 314 DS

3u (3q(T,s,M,A) +
DA

aT 3T
) = 0

DA 3T

q = 0

But, from (2), we know that

q = T - (SM - A).

Therefore, the system may be written in the form

3S s aS tfg)
au A- (W+ =

T (SM - A'
W )

Examples

(8)

(9)

(10)

The solution of this system requires knowledge of u, g, and a. We
turn now to several specific versions of this model, based on various
assumptions about u, g, and a. In each case, we assume that a takes
one of four alternative forms: full power equalization either with or
without an integrated EPI, or a basic aid plan, either with or without
an integrated EPI.

1
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The corresponding formulas for aid are:

Al 21 M30 + (MW6 - W) T

462 30 (W0 W) T

A3 =MB°

At, = Bo

where Bo is the constant basic aid and W0 is the guaranteed wealth base.
Note that Al and A2 include recapture for districts whose wealth is
above the guaranteed base. If recapture is not desired, then Al and
A2 effectively become A3 and A4, respectively, for such districts. In

fact, most forms of a can be obtained from appropriate combinations of
these formulas, i.e., aid formulas which at first appear different are
usually equivalent to assigning one of Al through A4 to some districts
and another to the remaining districts in a state.

It should be noted that Al is the only aid formula that results in
true power equalization; that is, it is the only aid formula that results
in school services S being independent of prices and district wealth,
and being determined by district preferences for education as reflected
in its tax rate. To prove this statement, first note that true power
equalization requires that

S =Bo +Wo T

and that the following algebraic identity holds:

S =
A + WT
M

(13)

(14)

Solving (13) and (14) for A yields the formula for A1. This shows that

no other formula for state aid is truly power equalizing (including any

not listed here).

Formulas A2 and A4 are often used by states. A2 results in school

services that are independent of district wealth, but depend on prices
(S = (B0 - W0T)/M for Az). A4 results in services that depend on both
W and M (S = Bo/M + WT/M for A4). A3 results in services where the basic
aid level is Independent of prices but the discretionary portion of S
depends on both W and M (S = Bo - WT/M for A3).

In each case presented below, one of two assumptions about M will

Be made. Either M does not depend on S (- 914 = 0)or it does. We shall
9S

denote the first case by MI and the second by M2. In the latter case,

we assume that M2. decreases as S increases, up to some point (which may

be outside the observable range), and then M2 increases. 1:11 other words,

we assume that unit prices decrease as the quantity of S demanded

increases, for smaller values of S, and that unit prices then increase
as the quantity of S demanded becomes larger. This is illustrated in

/
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Figure 1. The precise shape of the curve is not important for our

8

Figure 1. Supply Curve for S.

S

purposes. For computational convenience, the equation for M2 will be
taken to be

M2 = K + - 02

where K > 0 and > O.

(15)

This does not severely constrain g. A large variety of assump-
tions about g can be accommodated within the relevant range of values
of S by appropriate assignments of the values of the parameters K,
and d; it is only necessary to assume that g is not concave downward
(e.g., a horizontal g or a monotone increasing g can be approximated
by assigning a very small value to or to d, respectively).

It is somewhat more difficult to determine an appropriate form for
u. According to the assumptions stated above, utility, U, is a function
of S and T. It is clear that a district would prefer a lower tax rate,
other things being equal. Furthermore, a district's desire to avoid
raising the tax rate is probably greater when the existing rate is
already high. This means that U will decrease nonlinearly with T.
Therefore, we will assume that U is proportional to -T2. The quadratic
form is chosen for computational convenience and does not seriously
restrict the form of u, so long as the stated assumptions are accepted.

For a given tax rate, a school district would prefer more educa-
tional output. It was necessary, however, to replace output, Q, by
input, S, in the utility function. Now it is not entirely clear
whether a district would always prefer more inputs. The utility of S
may be unbounded, may approach some limit asymptotically, or may even
decrease beyond some point. At the very least, the utility of more S
is less when S is already large.

G
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Given these considerations, three forms for U will be examined:

U1 = P log S - DT2

Uz = C - - DTZ

U3 = P log S - S - DT2 . (16)

P is a measure of the individual district's preference for education
and D is a measure of its dislike for taxes (C is not essential since
only ordinal properties of U are important: it is included only for
aesthetic purposes, since some readers may feel uncomfortable with a
utility function that is always negative). All three functions have
the desirable property that, if T is roughly proportional to S, then U
will increase as S increases up to some point, and then will decrease
as the disutility of T outweighs the utility of S. This is illustrated
in Figure 2. The asymptotic properties of the three functions are
quite different, however, and this may be important in the relevant
range of values of S and T. U1 assumes that there is no limit to the
utility of more 5: if T does not need to be raised (i.e., if prices
approach zero). U2 assumes that, for a given T, more S is desired, but
its utility approaches a limit (C - DT2). U3 assumes that even if S

were free, its would reach a peak and then decline (i.e., too
much S may actually impede educational production).

We now have four choices for A, two for M, and three for U. This
gives 24 different cases for the model specified in (5). These will be

numbered as indicated in Table I. For each case, we wish to solve (5)

for S and T. It is hoped that the solutions will provide some insight
intc the dependence of S and T on market prices, district wealth, and
district pLeferences for education. Such insights may be useful in
formulating the structural model to be discussed in the next chapter,
and for other purposes as well.

Utility
Function

Table I. Alternative Forms of (5) to Be Considered

Aid Formula

Ai A2 A3 A4

1 2 3 4 Mi

U1

5 6 7 8 M2

9 10 11 12 MI

U2
13 14 15 16 Mz

17 18 19 20 M1
TY3

21 22 23 24 M2

11

1 I

Market
Prices



Figure 2. Constrained Maximization of Utility Function

12



The solutions for S and T are found by solving the system (11).
This system can be simplified in many cases, however. For aid formula
A1, (11) becomes

3u

as +
3u A

3T W

3M
M +

S
7 (30 + W0T)

(W + MW0 - W) =0

T= (SM - A)

This is easily simplified, noting (13), to
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Similarly, (11) is simplified for A9, A3, and A4, respectively, to
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Formulas (17b), (17c), and (17d) can be further simplified in

those cases where M
1

DM1
= 0. Thus, for A2, A3 and A4is used, since
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we must solve
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respectively, together with the corresponding equation for T from (17).
(Note that while (18c) and (18d) are identical, the corresponding equa-
tions for T are different, so the solutions to the two systems will, in
general, be different).

Solution (17a) does not change regardless of the form of M, since
M is entirely absent from the system. Therefore, cases 1 and 5 result
in identical solutions for S and T; the same is true of cases 9 and 13
and of cases 17 and 21.

We may now proceed to examine each case listed in Table I. For
some of these, the solutions for S and T can be obtained explicitly;
for others a high-order polynomial is involved, for which there is no
general method of solution. In the latter case, we can still obtain
the information desired from the implicit equation; i.e., we can deter-
mine whether S and T depend on district wealth or preferences or on the
market prices. The detailed calculations are omitted for most cases.
Results for all cases are summarized in Table II.

The solution of each case is obtained by solving the appropriate
system in (17) or (18). For example, S and T for case 1 are obtained
by solving (18a) with U1 as the utility function, as follows.
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(The negative root is infeasible.)
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Utility
Functio

In this case S and T depend only on the relative preference of
a district for education over taxes and on the components of state aid.

School services and tax rate are "immune" from both market prices and

district wealth. Furthermore, the result does not depend on the choice
of utility function, but only on the form of the aid function (W and M
are absent from (18a) unless they appear in the utility function, which

seems ur .asonable, however). None of the other three aid formulas has
this property, regardless of which utility function is used (see Table

II).

Table II. Determinants of S and T
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If a state selects A2 (which is often the case) then S and T will,
in general, depend on M (except for the anomalous case 2, which will
be discussed below). This means that A2 cannot accomplish what it is
supposed to: make S depend only on state aid and district preferences.
Formula At is also often used by many states (it also applies to some
districts in states that appear to use A2; e.g., Ohio and Michigan
have a guaranteed yield on tax rates up to a certain limit; thus,
districts with a higher rate are effectively subject to aid formula A4).
It is clear from Table II that A4 has the additional disadvantage
(assuming equality of ability to provide educational services is the
goal) of subjecting S and T to the influence of district wealth, as well
as market prices. A3 is somewhat of a compromise in which all districts
receive the same basic level of services (Bo), but the additional dis-
cretionary services are subject to district wealth and to market prices.
(In practice, it is unlikely that a state considering a price index
would not have already progressed beyond A4, thus A3 is unlikely to be
used.)

In cases 2 and 4 note that T does not depend on M. This means that
a district with U1 as its utility function would always purchase pro-
portionally more of S if prices fell by some amount (i.e., twice as
much S if M is halved, etc.) and less if prices rose. This does not
seem reasonable since, if a district already has an adequate level of
S then the marginal value of S will be decreasing; therefore a lowering
of prices would result in some increase in S coupled with a decrease
in T. This suggests that U1 is not an appropriate form for the utility
function.

No such problems arise with U2 and U3. Moreover, the results in
Table II indicate that the choice of U2 or U3 will not affect the out-
come significantly. A careful examination of a few cases shows U2 and
U3 to have reasonable properties. For example, in case 12 school
services S will increase without bound as M decreases toward zero and
will decrease toward zero as M becomes very large. In that same case,
T bears a reasonable relationship to wealth and aid, as indicated in
Figure 3. Note that as state aid Bo increases, the tax rate decreases,
as one would expect. Also, note that these results can be applied to
cases 9 and 10 by replacing W by Wo. This then suggests that if a state
with power equalization increases the guaranteed wealth base Wo from a

low level, tax rates will tend to rise throughout the state; but if
Wo is sufficiently large then any further increase in it will result in
a statewide lowering of tax rates.
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T

Figure 3, T as a Function of W and A for Case 12

Similarly, in case 19, S and T bear reasonable relationships to
M, A, and W. In this case, the equations for S and T are
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(21)

(22)

The relationships of S and T to M and A (= B0) are illustrated in

Figure 4. Note that S is finite when M = 0 (i.e., if services were
free, the district would want only a certain amount, P).
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Figure 4. S and T as Functions of M and Bo for Case 19
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The purpose of the foregoing discussion is to illustrate some
outcomes of the models considered. If one accepts these predictions
of-the models as reasonably approximating reality, then these models
gain credence.

The Measurement of Fiscal Capacity and "Wealth Neutrality"

Up to this point we have taken the measure of wealth or fircal
capacity, W, as given. The assumption has been that W is a reasonable
measure of the true ability of a district to financially support edu-
cation. The particular measure chosen is important since one of the
chief goals of current school finance reform efforts is to reduce or
eliminate the link between local wealth and school services offered.
ultimately, the state decides on the measure of wealth to be used.
Once this measure is selected, one task of any aid formula is to make
rchool services S independent of this measure.

The fact that the state has the legal authority to select the
measure of fiscal capacity to be used in its aid formula does not con-
strain the school finance analyst to use that measure. There are two
reasons for this First, the measure selected by the state has often
not been acceptable to the public or to the courts, and has been sub-
ject to change. Second, and more important in the present context, the
measure selected by the state may not correspond closely to individual
school districts' views about their capacity -o support education. In

that case the measure would not serve well as an aid in understanding
school district behavior. Therefore, the measure would not be the
most appropriate one in any model of school district expenditure behav-
ior.

For these reasons, the definition of fiscal capacity used by the
state will not necessarily be used in the model to be specified below,
although that definition will be taken into account later when the
effects of implementing a cost index are considered. The measure to be
used in modeling district behavior should accurately reflect a district's
ability to support the education of its pupils. Although property
wealth is often the basis on which school taxes are determined, the
actual tax payments draw on the income of the community. In fact, much
of the variation in local school revenues among districts with equal
property wealth is explained by variation in income. Another factor
to be taken into account in determining fiscal capacity to support
schools is the size and needs of the population supported by the avail-
able wealth and income, as well as the number of pupils to be educated.
Therefore, the capacity measure should take account of both property
wealth and income and these should be adjusted according to the fiscal
burdens of the district; i.e., number of pupils, dependent population,
and related factors. The details of the measure to be used in the
analysis are s'.ven later.

It has been stated that, independent of the measure of capacity
used, one goal of the aid formula is to eliminate the dependence of S
on W. This has been taken to mean that two districts that are alike
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in all respects except fiscal capacity should have the same level of
educational services. Or, in other words, two districts with the same
preferences for education should be able to obtain the same services
with no difference in their tax burdens. Stated mathematically, this
means that equation (13) should hold.

It is important to recognize that definitions of "wealth neutrality"
are in use that differ from the concept presented here. For example,
one definition that has been proposed is that there should be "no
observed relationship between revenues per pupil and wealth per pupil."2
In this context, revenues per pupil are to be considered a surrogate
for S; presumably, revenues were used because no measure of S was avail-
able. The acceptance of this criterion would require that equation (13)
be systematically violated (assuming local choice is allowed to influ-
ence S). Specifically, it would require that W appear explicitly in
the equation for S (i.e., in the equation the' would replace (13) as the

W
criterion for wealth neutrality), and that

w
be greater than or less

than zero in this equation, according to whether W is positively or
negatively correlated with F.3

Assuming that a positive correlatio, exists, if one wants to
observe no relationship between wealth and school services, then weal-
thier districts must be made to bear a greater relative tax burden
(i.e., a higher tax rate) in order to achieve the same level of services
as a less wealthy district with the same preferences, in order to offset
the tendency of wealthier districts to prefer more education for their
children, other things being equal.

This would appear to be a form of "reverse discrimination" since
wealthier districts would not have the same capacity to support edu-
cation as would districts less wealthy, but equivalent in other ways
(including preferences). If the observed levels of S were equal it
would only be because the wealthier districts had stronger preferences
for education and thus were willing to bear the extra relative burden.

The reader should not mistake this for an argument against progres-
sive taxation. Indeed, equation (13), which has been taken here as the
criterion for wealth neutrality, was shown to lead directly to aid
formula Al. Under Al a district with twice the fiscal capacity of
another would have to pay twice as many dollars to obtain equal services,
S.

The alternate definition of wealth neutrality referred to above is
inappropriate because it limits local choice over the level of edu-
cational services in a discriminatory way; it discriminates on the basis
of wealth. Nevertheless, some may choose to ignore this defect, since
this definition may appear to serve some current political goal. It

is difficult to determine what that goal might be. Certainly, it is not
to more quickly break the link between wealth and educational services,
for, without explicit knowledge of school district utility functions,
one can only approximate the form of A that would achieve this alterna-

41.
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tive form of neutrality. In fact, in practice, such neutrality could
efficiently be achieved by first implementing AI, then observing the
correlation between S and W, adjusting Al accordingly, and proceeding
iteratively in this manner.

Assuming the correct aid formula for achieving such neutrality
were known, one must ask what would be the long-term effects of its
implementation. The answer is that it would penalize, and therefore
diminish, any preference for education that was linked to wealth. Thus,
for example, if low-wealth racial or ethnic groups were convinced of
the value of education as a means of upward mobility and therefore
placid greater value on it, they would find that, as soon as their
preferences were observed, the State aid formula would reverse their
situation so as to make education more expensive for them. The long-
term effect of this would be to drive the correlation between wealtu
and educational preference to zero.

In other words, such a form of neutrality is a rather complex means
of forcing educational services to be constant with respect to wealti..
This may not sound harmful. Eut why single out wealth? If there is any
good reason (and there may well be such) why S should not correlate with
wealth, then would that same reason not also apply to race, ethnicity,
or any other group characteristic? It appears then that the proper
question is whether S should be allowed to vary at all (except for spe-
cial needs). If not, then this is easily achieved by using Al and
requiring all districts to levy the same tax rate. lnis is, of course,
logically equivalent to full state funding with a uniform statewide
tax. On the other hand, if any local choice over educational service
levels is desired, then Al is the only correct aid formula.

As one final note on wealth, the above discussion should have made
it clear tFat if Al were used, yet the desired result did not appear to
be achievec, then one should reassess the definition of W and not Al
(one might also question whether M were properly measured).

Cuncl-c"ms

In this chapter a general model of school district expenditure
behavior was formulated. It relates district preferences for education
and dislike of taxes to state aid? local prices for educational inputs,
and district characteristics. A more specific form of the general model
was shown to result from practical constraints deriving from the inten-
ded use of the model in constructing an educational input price index.
Thus, for the present purpose, school district behavior is in general
determined by market prices for school inputs, district preferences,
district wealth, the median voter's utility function, the scate aid
formula (not just the amount of aid), and the relationship between
market prices and level of school services. The last item depends on
district characteristics that appear in the preceding examples in the
form of K, and d.
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A number of alternative formulations of the district utility func-
tion, state aid formula, and market relationship to service level were
proposed. These gave ris. to 24 particular examples of the model. It

was shown hat aid formula Al is the only state aid formula that results
in equal service levels for all districts with equal tax efforts. Under
any other formula (including any not among those used in the examples)
school services will be directly influenced by district. wealth or by
local prices for auch services.

In practice, most, if not all states use some other aid formula.
Therefore, a model of present school district expenditure behavior
should be similar in form to the examples using A2, A3, A14, or some com-
bination of these. This fact will be seful in the next chapter where
a structural model for determining schol input prices will be developed.
The relationships observed among prices, district preferences, district
wealth, and other characteristics in the preceding examples will provide
guliance in formulating that model.



3. Application to an Index of Educational Input Prices

In the preceding chapter a number of hypothetical models of school
district expenditure behavior were examined. All were in the form of a
constrained maximization model with the school district as the maximi-
zer (of its median voter's utility function) and school services and tax
rate T as the free variables, from the district's point of view (i.e.,

endogenous). For each hypothetical case, solutions for S and T were
obtained. For the present purpose of constructing an educational input
price index it is necessary to solve for the market prices, M, rather
than for S or T. But this is easily accomplished algebraically by
substituting the solution for S into equation (15) for M.

Thus, in theory, we obtain an education price index simply by
solving the system of equations in (11) for M. In practice, however,

the task is not so simple. While it is easy to obtain solutions to (11)
for hypothetical cases, as was done in the last chapter, such solutions
do not provide actual numbers for M, but only equations for M in terms
of a set of parameters. Furthermore, the forms of these equations
depend on the assumptions made about the utility function and the func-
tional relationship between M and S. Even if one were to accept, for
example, equation (15) for M and U3 for the utility function, numeric
values of M would still depend on the parameters K, 8, P, and D (it

is assumed that in the shortrun a district cannot alter its P or D,
so these are parameters). Any estimation of these parameters would be
very difficult and controversial.

It is known, however, that these parameters are determined by the
demographic and socioeconomic characteristics of the school district.
Therefore, rather than determining utility and market functions and
writing an equation for M explicitly in terms of parameters like K,

S, P, and D, we could approximate M as relatively simple function of
district characteristics and estimate the coefficients of this function
by regression analysis (specifically, TSLS).

It may be helpful at this point to recall why one cannot simply
use actual prices paid for educational inputs as a measure of M. There

are two reasons why this is inappropriate. First, the observed prices

will depend on the quality of the inputs purchased. This quality is

not uniform across districts. And second, M will be determined simul-

taneouslytaneously (in the mathematical sense) with S, T and A, unless 0.
as

This means that, in general, the prices a district pays for inputs are
partly determined by its own choices and by its: ability to raise edu-

cation revenues (as reflected in T). While a state may choose to
underwrite price differences attributable to differences in district
preferences (a power equalization state must do this to be consistent),
it is assumed that any state that would consider implementing a cost
index (i.e., any state that wants services to be independent of local
prices) would not want to subsidize in any way differences in services
resulting from differences in wealth. But that is just what it would

do if it were to ignore the relationship between M and T. Therefore,



the price level that a state would want to support will not be identical
to actual prices paid, even when differences in quality of inputs are
controlled for.

The preceding argument is based on the results of the previous

chapter and on the stated assumption that
3S

¢ 0. The truth of this

assumption is not always accepted.1 In the last chapter two forms of M

were considered, one with 7-
am
§ = 0 and one with -5-s

am
- 0 0. An examination of

the examples presented there does not reveal either form to be unreason-
able (indeed, in many cases their asymptotic properties are identical
or very similar and equally plausible).
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It will be assumed here that Ts- 0. Specifically, we assume that

as S increa. ls, M decreases or remains constant, up to some point at
which S becomes so great as to strain the resources of the local market
area, beyond which M increases as S increases further, That M decreases
at first as S increases seems reasonable, especially for the dominant
component of S, which represents teachers. If more teachers are hired
for a fined number of pupils, classes will be. smaller. Since teachers
prefer smaller classes, they should be willing to accept a lower salary,
other things being equal. This tendency is offset by the increasing
demand placed on the local supply of teachers as S increases, which
tends to drive prices up. At some point (6 in the previous chapter)
the latter factor becomes dominant and observed prices increase with S.
In general, observed prices will be the composite result of the simul-
taneous action of both factors, the first pushing prices down in accord
with teacher preferences and the second pushing prices up because of
market constraints.

The preceding discussion implies that the determination of M will
require a system of simultaneous equations for M, S, T, and A. Moreover,
differences in quality of inputs should be accounted for in this system
to the extent possible so that prices may be estimated for inputs of
uniform quality. The precise procedure for obtaining M will be given
below. First, the system of equations needed will be specified.

Structural Specification for Input Price Determination

Educational inputs will be separated into three components:
instructional staff, instructional materials, and other inputs. This
separation is necessary since the prices of these three components
are influenced by different factors. The price of instructional staff
will depend on their perception of the district as a place of work.
Instructional materials, on the other hand, should not vary significantly
in price throughout the state; in fact, in some states instructional
material prices are required by law to be uniform. Prices of other
inputs will depend largely on local wage levels since other inputs are
primarily composed of administrative and service personnel.

4.



The instructional staff component must be further divided into
several subcomponents. This is necessary because the price of
instructional staff depends on four factors: the quantity of such
staff to be obtained from the local market, their basic quality level,
their education level, and their relevant experience. The levels of
these four factors to be purchased are determined simultaneously by
the district; that is, the level or quantity of any one of these to be
purchased will depend on the quantities and prices of the others. None
is determined independently of the others, in the mathematical sense.

In practice, we do not have a good measure of the "basic quality"
Of instructional staff. In order to seek such a measure, we must first
define what is meant by "basic quality". Therefore, we will adopt the
definition of 'basic quality" of teachers as that which, aside from
teacher education and experience, leads to greater educational achieve-
ment of students, as measured by standardized achievement tests. It has
been found that teachers with higher achievement test scores produce
students with higher scores.2 Thus, we could take teacher achievement
test scores as the measure of quality. Such scores are not now tabu-
lated by school districts, however.3 Nevertheless, it is possible to
use a surrogate measure of quality. Teachers with high achievement
scores may be expected to obtain more education since their rate of
return on their investment of time and money is greater. Therefore,
we may use teacher education level as a surrogate measure of quality.
This has the obvlans disadvantage that - teacher education level may be
in itself of value to students and has been included above as a com-
ponent of the instructional staff input. But no other measure of quality
is available to us. So teacher education level will serve two purposes
in the structural model.

Before the structural model can be specified, the role of the
quantity of teachers must be clarified. It was noted above that in-
creasing the quantity of teachers has a dual effect. It makes the
working environment more desirable to the teacher, due to smaller
classes; and it increases the demand on the local supply of teachers.
Since school districts have differing enrollments and exist in a
variety of labor markets, these two effects will not always bear the
same relationsh'p to one another. That is, increasing the number of
teachers in a district by some percentage p will not have the same
effect on the market in all districts. The latter impact will depend
on the relative size of the district's teaching staff compared to the
local work force. Thus, an increase of p percent in a very large
district will have more impact on the market than an equivalent percent-
age increase in a small district.

This leads us to separate the measure of the quantity of teachers
into two components: one related to the teacher's perception of the
desirability of the district as a place of work, and the other related
to the impact of the teaching force on the locate job market. The first
measure will be the teacher-pupil ratio. The second will be the ratio
of the number of teachers employed in the district to the number employed
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(Loth public and private) in the county. This assumes that the county
11E3 a reasonable correspondence to the local job market area.

Since the teaching staff has been split into three components,
three prices must be determined, one basic price level and two premiums,
for teacher education and experience. The basic price level will be
taken to be the salary of a teacher with a Bachelor's degree and no
previous teaching experience. The premiums will be determined from the
district salary schedule. Since education and experience premiums do
not follow any uniform pattern across districts in a state, all schedules
will be converted to a standardized version that has equivalent present
value to a teacher with no prior experience. This standardized schedule
converts the actual schedule to one with a constan, dollar increase for
each year of experience, up to 20, and a constant annual premium for
obtaining a Master's degree or higher. Precise definitions are given
in the tables below , and in Appendix B.

We now have four prices to estimate: three for teaching staff
and one for other inputs (instructional materials will be assigned a
constant price). These prices are to be determined simultaneously with
the corresponding quantities and with state basic aid (i.e., non-
categorical aid) and district tax effort. The structural model could
be formulated in several ways. One commonly used way is to write the
price and quantity equations in the form of demand and supply equations
for the prices. This is done since observed prices are the result of
the interaction of what the district is willing to pay for given quan-
tities of inputs and what price must be paid to obtain those quantities.
In other words, observed prices and quantities are determined by the
intersection of the demand function derived from the district's utility
function, with the market constraint which is given to the district
(i.e., not under district control) in the form of the supply function.
Using U3 as the utility function and equation (15) to represent the
market constraint, the observed price and quantity would be represented
by the intersection point in Figure 5. (Recall that S is not a pure
quantity variable; it also reflects amenities from the teachers' point
of view, thus the initial downward slope of the curve, which would be
quite surprising if S were a pure quantity variable.)

One difficulty remains in specifying the structure. That is that
available data do not include a measure of the quantity of "other"
inputs. Therefore, we must resort to a single equation for that com-
ponent. This equation must incorporate both demand and supply influences
on the expenditures for other inputs. An approximation to the price
of "other" can then be obtained by linking demand to one set of variables
in the equation and supply to another. While this situation is less
than desirable, it is unavoidable at this time. Fortunately, other
inputs account for a relatively small part of the total (about one quar-
ter).

0
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We are now in a position to specify the
proposed structure is as follows.

structural model. The

STSAL = fl (RATIO, EDLVL, EFFORT, AID, Z) + el

STSAL = Al (RATIO, PTCHR, EDLVL, Y) + e2

EDPRM = f2 (EDLVL, EFFORT, AID, Z) + e3

EDPRK = 82 (EDLVL, RATIO, EXPER, Y) + e4

EXPRM = f3 (EXPER, EDLVL, EFFORT, AID, Z) + e5

EEPRM = g3 (EXPER, RATIO, EDLVL, Y) + e6

INSM = f4 (EFFORT, AID, Z) + e7

EFFORT = h (STSAL, EDPRM, EXPRM, AID, Z) + e9

OTHER = p (EFFORT, AID Z, Y) + e9

AID =-C (EFFORT, Z, Y) e10

PTCHR = RATIO * PENRLC

(23)

The fi and gi represent demand and supply functions, respectively.
Z is a set of variables related to district demand andY is a set of

variables that influence supply prices (Y and Z may overlap). The ei

are error terms. The variables determined by the system are defined in

Table III. The types of variables that should be included in Z and in

Y are listed in Tables IV and V, respectively, It is understood that

not all components of Z and Y will appear in each equation. The

functions fi and gi are assumed to be additive in keeping with the



definitions of many .f the variables as increments (e.g., the premiums).
In other words, a simple linear regression model is intended:*

Table III. Variables to be Determined by Structural Model

Name Definition

STSAL Starting salary: salary of a teacher with a BA and no
prior teaching experience.

EDPRM Education premium: A constant amount which, if paid
annually for 20 years, would have the same present value
as the excess present value of the actual MA salary
schedule over the present value of the BA schedule, over
a 20 year period at 5% discount rate.

EXPRM Experience premium: Average ratio of present value of
actual BA and MA salary schedules to present values of
a constant salary (at the BA and MA base value; i.e.,
the no-experience salary) over the same period of time
(20 years, 5% rate).

OTHER Non-instructional non-transportation current expenditures.

RATIO Teacher -pupil ratio.

PTCHR Ratio of number of teachers employed by the district to
number of teachers (both public and private) employed
in the county.

EDLVL A measure of the education level of the teaching staff;
precise measure used depends on available data.

EXPER Average number of years of teaching experience of the
staff.

INSM Quantity of instructional materials purchased: ratio of
expenditures on this item to state average (price
assumed constant).

EFFORT District education tax effort: ratio of local revenue
per population aged 19-64 to district wealth.

AID State basic aid per pupil (non-categorical aid).

The Z variables related to available funds belong in the three
demand-price equations and in the EFFORT equation. The variables related
to burdens5 borne by taxpayers, along with RESD, belong only in the
EFFORT equation. This is because prices a district is willing to pay
will depend on the total funds available to it (which depend on burdens,
fiscal capacity, and tax rate) but not on the source of those funds.
The source will, however, affect the district's perception of its tax
effort. If the proportion of property wealth that is residential is
high, then tares will be borne relatively uniformly by all voters,
whereas if RESD is low, then the majority of voters may opt for a high
revenue level, which will not cost them very much, since most of it
will be collected from the few non-residential property owners, who may

28



not have aay vote at all (e.g., stockholders who do not live in the
district). Thus, !USD affects the prices a district is willing to
pay only indirectly through its effect on EFFORT. Similarly, DEP
and PENRL will affect the willingness to raise education revenues.

The three demand equations for teacher component prices express
the prices the district is willing to pay, as functions of the quanti-
ties purchased (RATIO, EDLVL AND ENTER), of funds available to it (from
EFFORT, WEALTH, AID, TITLE I, and CAT), and of its preference for edu-
cation (FINCOL).

The demand equation for instructional materials expresses the
quantity the district is willing to buy, given its available funds,
preferences, and other burdens. No corresponding supply equation is
needed since the price is constant.

These demand functions are derived from the district's utility
function. While no explicit form of the latter need be known, it is
assumed that it is not radically different from those studied in the
last chapter. Thus, FINCOL represents the parameter P of that chapter.
While FINCOL is not a perfect measure of preference for education (it
depends to some extent on whether the population had been able to afford
to attend college), it is the closest approximation to P that is likely
to be available. Indeed, since WEALTH is also in the equations and,
therefore, controlled for, it is more reasonable to assume that the
education level of adults correlates strongly with their preference for
education; those who prefer more get more, WEALTH being equal.

Name

Table IV. Variables in Z

Definition

WEALTH District wealth, defined as the principal component of
equalized property value per pupil, income per pupil,
income per capita. and proportion of families with 1969
income over $15,000.

RESD Proportion of equalized property value represented by
residential property.

FINCOL Proportion of population aged 25 or more that graduated
from college.

DEP Dependency ratio: ratio of population aged 0-18 to that
aged 19-64.

PENRL Ratio of district enrollment to population 19-64.

TITLE I FEDERAL Title I revenue per pupil,

CAT State categorical aid per pupil.



Table V. Variables in Y

Name Definition

OPCOST Opportunity cost: county average wage of professional,
craft, and clerical workers.

DENS Population per square mile in county.

LADM Natural logarithm of the number of pupils in average
daily membership.

MNRTY Proportion of children aged 5-17 who are Black or Spanish.

POVCH Proportion of children aged 5-17 living in families
below poverty level.

BRKHME Proportion of poverty children living with only one par-
ent.

ADA/ADM Attendance rate.

ACA Academic achievement level of pupils.

PENRLC Ratlo of number of pupils enrolled in district to teach-
ers employed in county.

STBLTY Proportion of county population over 5 living in the
same dwelling as 5 years ago.

The district utility function also contains a parameter, D, repre-
senting dislike for taxes. Unlike P, no simple variable represents D.
But D is assumed to be captured in the combined effect of WEALTH, DEP,
and PENRL.

Recall that EDLVL plays a dual role in this system. It is both a
measure of the quantity of teacher education purchased, and a surrogate
measure of basic teacher quality, as discussed previously. Thus it
appears in the demand equations for STSAL and EXPRM, since districts
will pay more to obtain and to keep teachers of higher basic quality.6

Generally, a district is expected to purchase more of an input if
its price is lawer. Therefore, we expect that RATIO, EDLVL, and EXPER
snould enter fl, f2, f3 respectively with negative coefficients. There
is some doubt about EDLVL, however, due to its dual role just noted.
Since it represents teacher quality as well as the quantity of the
education input, there may be a net positive impact on the prices. That

impact may be felt predominantly in STSAL and EXPRM, however, rather
than is EDPRM, since a district will pay more to hire and to retain high
quality teachers, but may not value their formal education much mpre
than that of lower quality teachers. Thus, EDLVL may have a negative
coefficient in f2, although there is more doubt here than is the case
with RATIO in fl or EXPER in f3. As already indicated, EDLVL should
enter fl and f3 with a positive coefficient, since it represents teacher
quality there.
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The variables EFFORT, AID, WEALTH, TITLE I, and CAT should have
positive coefficients since they represent additional buying power.
FflTCOL, of course, should have a positive coefficient, as the measure
of preference for education.

Turning now to the supply price equations for the teacher inputs
(g1, g2, g3), these represent prices teachers require in order to accept
employment in the district. As discussed above, increasing the quantity
of teachers has the dual effect of improving the attractiveness of the
district to the teacher, thus lowering prices, and of placing greater
demand on the local labor market for teachers, thus increasing prices.
Therefore, the quantity is measured by two variables in gi, the first
(RATIO) representing the attractiveness of the district to teachers,
and the second (PTCHR) representing the demand placed on the local
supply. Thus, RATIO should enter gi with a negative sign. EDLVL and
EDER are assumed to be primarily quantity variables in gl and g3, res-
pectively. Any effect they have on the desirability of a district as a
place of employment is assumed to be small compared to their impact on
the supply, or to be highly correlated with the impact of RATIO on
perceived desirability of the district (RATIO is included in g2 and g3).
Therefore, EDLVL and EXPER should enter their respective supply equations
with positive coefficients.

EDLVL is included in gl and g3 and is expected to have a positive
coefficient since, other things being equal, higher quality teachers
should require a higher basic rate of pay and a greater premium for
remaining in the same district (their options for alternative employment
are greater). EXPER is included in g2 and is expected to carry a nega-
tive coefficient since more experienced teachers have had more time to
obtain advanced degrees, so that for a given education premium they
should have obtained more education. RATIO is included in g2 and g3
since it affects desirability of a district to a teacher; teachers
should require lower premiums to remain in a district with a high RATIO.

In addition to PENRLC, which enters gl through PTCHR, the following
variables in Y will enter gl, g2 or g3: OPCOST, DENS, LADM, MNRTY,

POVCE, BRICHME, ADA/ADM, ACH, and STBLTY. OPCOST should be the dominant
variable in gl since it represents the wage level in the local labor
market. It covers both professional occupations, which are viewed as
alternatives available to teachers, and also craft and clerical occu-
pations. The latter are included because professional wages alone would
be subject to wide fluctuations unrelated to workers' views of an area
as a place of employment, i.e., they will depend to a large extent on
the particular type of professional workers dominant in an area. By

broadening the base of workers, such irrelevant fluctuations should
decrease. OPCOST should, of course, have a positive coefficient.

DENS is similar to OPCOST, but is more directly related to the
cost of living in an area, whereas OPCOST would react to factors in
addition to cost of living. DENS is also related to the desirability
of an area as a place of work. It is expected to have a positive coef-
ficient.



LADM should enter gl and g3 with positive coefficients since tea-
chers probably prefer to avoid the impersonality and bureaucracy of
larger districts. It is entered in logarithmic form since its effect
should not increase as fast when size is already large. The effect on
EDPRM is not clear since more educated teachers are considered more
qualified for supervisory positions and they might see greater oppor-
tunity for such advancement in large districts.

MNRTY, POVCH, and BRKME each measure characteristics of the students
that teachers consider less desirable. Thus, they should have positive
coefficients. There is some doubt again, however, in the case of
EDPRM. A higher education level might signify that an individual is
more committed to the teaching profession, and therefore would accept
a position in a less desirable district if no other were available,
whereas a less educated, less commit-zed teacher might withdraw from the
profession rather than accept such a position.

ADA/ADM and ACH also affect a teacher's perception of the desira-
bility of a district. High values on these variables signify better,
more well-behaved students, so they should carry negative coefficients.7

STBLTY will be included only in g3, since it is a measure of the
general rate of turnover of the population in the district. It is
expected to have a negative coefficient in g3 since a district with a
highly mobile population will need to provide a hi.6-Ler premium to induce
its teachers to remain there.

Although the price of instructional materials is assumed to be
constant throughout the state, an equation for INSM is included. The
reason for this will become clear below, when the procedure for con-
structing a price index is given. Briefly, the equation is needed in
order to determine the proper weight to assign to INSM when a composite
price index is constructed. This equation may be considered as deter-
mining the quantity of INSM purchased, since the price is constant.
All variables on the right should have positive coefficients.

The next equation in the system determines EFFORT as a function
of teacher component prices, AID, and the variables in Z. EFFORT should
increase with the prices. Given some form of power equalization, that
is, state aid proportional to tax effort, EFFORT will increase with AID.
Under a basic aid plan, however, AID would not enter this equation;
under a varying aid formula not linked to tax effort, AID would enter
with a negative coefficient since it would represent buying power avail-
able to the district prior (in the mathematical sense) to its determina-
tion of its tax effort. Thus, the expected sign of AID in the equation
will depend on the aid formula used in a given state.

3
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As already discussed, a district's tax effort, as measured by the
variable EFFORT, will be higher when RESD is low (i.e., RESD will have
a negative coefficient). It will also be higher when the burden variable
DEP is low, because the proportionate share of WEALTH going to education
can be higher if non-educational burdens are light. Conversely, if

PENRL is low then a high EFFORT is not needed, (i.e., PENRL will have a
positive coefficient whereas DEP will have a negative coefficient).
The variable FINCOL, being the surrogate for preference for education,
should have a positive coefficient.

TITLE I and CAT should, by law, have coefficients of zero in the
equation. We suspect, however, that districts use such funds to supplant

some locally raised revenues. Therefore, they may carry negative coef-
ficients.

The remaining variable in this equation, WEALTH, is more difficult
to interpret, since its impact will depend on the state finance formula

and on district characteristics. Reference to Figure 3 and to the exam-
ples related to it indicates that for low-wealth districts, tax effort
will increase as wealth increases, and for high-wealth districts, effort
will decrease with increasing wealth. The point at which the change
from positive to negative coefficient occurs will depend on the ,;tats
aid level (a foundation aid plan is assumed here; this is the form of
basic aid -- i.e., non-categorical aid -- in most states, including most
of those which nominally have power equalization since the latter are
typically limited to a guaranteed wealth base so low or to such a low
limit on the tax rate funded, that all but the poorest districts and
those with very low - preference for education receive a relatively con-

stant amount of basic aid per pupil). Since state aid averages roughly
one-half of total revenues, it may be assumed that most districts are
operating on the downward slope of Figure 3. Nevertheless, a signi-

ficant number of districts will be on the upward slope, especially in
high-aid states. This, together with the shape of the curve in Figure
3 suggests that quadratic and cubic WEALTH terms be included in the
EFFORT equation for such states.

As noted above, expenditures for OTHER must be estimated by a
single equation since no separate measures of price and quantity of

OTHER are available. Unfortunately, this makes it very difficult to

determine the price. We include the equation, nevertheless, since even
if price variation can't be measured, it may be useful to know of
variations in quantity in the construction of the price index (see below).
This component is a function of funds a,,,ilable to the district and of

district characteristics that affect its price.

The variables related to the funds available (EFFORT, AID, WEALTH,
TITLE I, CAT) should have positive coefficients, as should the prefer-

ence variable FINCOL. The variables related to fiscal burden (RESD, DEP,

PENRL) should have negative :oefficients.

The price of OTHER should not be as sensitive tc student character-
istics as were the teacher prices (expenditure on OTHER may be related,
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for example, to vandalism, but only because of the greater quantity
of maintenance required and not because of an increased price).
Therefore, OPCOST will be included in this equation as a determinant of
price; ADA/ADM will be included as a determinant of quantity.

The great difficulty in obtaining even a crude estimate of the
price of OTHER from this single equation arises from the following
considerations. The variable directly related to the price of OTHER is
OPCOST. But OPCOST is also one of the primary determinants of the
teacher prices. Now it is quite possible that teachers and OTHER are
complements as far as the school district is concerned. If that is the
case, then an increase in OPCOST, which indicates an increase in the
price of teachers, would result in a decrease in the quantity of OTHER,
and hence a decrease in the total expenditure on OTHER (which is what
is measured on the left-hand side of the equation). The other difficulty
is that OPCOST will affect both price and quantity of OTHER, unless the
own-price elasticity of OTHER is zero, which is highly unlikely. There-
fore (assuming a negative own-price elasticity) an increase in OPCOST
will result simultaneously in an increase in the price of OTHER but a
decrease in its quantity.

The implication of these considerations is that it is quite likely
that the positive impact of OPCOST on the price of OTHER will be sub-
stantially offset by the dual decreases in its quantity resulting if
both its own-price elasticity and its cross-price elasticity with the
teacher component are negative (which is likely to be the case). The
net effect could well be a negative coefficient of OPCOST in the equation
for OTHER. And even if the coefficient should be positive, it will be
substantially underestimated for the purpose of measuring the price of
OTHER. Thus, it may be that, in practice, we are unable to reliably
detect any of the price variation of OTHER using this equation. This
points to the need for separation of prices and quantities of this
component in data collected by states that wish to use an accurate price
index. For the present purpose, we will probably be forced to hold the
price of OTHER constant when computing relative weights of the component
inputs (see below).

One possible way to avoid the difficulties mentioned here would be
to use some surrogate measure of the price of OTHER. A candidate for
this is the Family Budgets Index from the Bureau of Labor Statistics.
The obvious problem here is that the goods and services purchased by a

typical family are different from those included in OTHER. Another
problem is that BLS indices are available for only relatively few
areas of any state (often only one, or even none).

The equation for aid is necessary only for states with some form of
power equalization or incentives for certain inputs (such as subsidies
of EDLVL or EIMER) because if the aid formula does not depend on EFFORT
or the inputs then AID is not jointly determined with the other variables
in the system and can be considered exogenous. Assuming now that power
equalization is used, EFFORT should enter this equation with a positive
coefficient. If the state subsidizes certain inputs then these should

34



also be included in the equation and should have positive coefficients.

The variables from Z and Y to be included (if any) I. this equation

will depend on state law, as will their coefficientz- Generally, only

WEALTH will be included from Z, and no -,ariables from Y will be included,

although this will vary from state to state.

The remaining equation is an identity. Since this is nonlinear,

the usual system estimation technique must be modified. The technique

to be used is two-state least squares regression (TSLS).8 The problem

is that the usual procedure of obtaining a first-stage estimate of

PTCHR as a linear function of the exogenous variables would lose the

information contained in the last equation. In order to preserve this

information, yet avoid an inconsistent estimator in gi, the following

procedure will be used. A first-stage estimate of RATIO will be substi-

tuted for actual values of this variable in the equation for PTCHR.

This, together with the exogenous variable in this equation will result

in estimated values for this variable that utilize the information in

the equation and are uncorrelated with the error term in g . Then

TSLS will be applied to the first cen equations, with the estimated

PTCHR treated as an exogenous variable.

Derivation of a Price Index

Once the parameters of the structurr1 model have been estimated

statistically, it is necessary to derive a price index from this infor-

mation. As discussed previously, this index should reflect the prices

a district would have to pay if it purchased inputs of "standard"

quality and quantity. The "standards" will depend on state policy and

in many cases can conveniently be taken to be constants such as the

statewide averages. This corresponds to a state policy of equal inputs

for all pupils.

In this case, the prices to be used in computing the index are

obtained as follows. The teacher quantity and quality variables, RATIO,

EDLVL and EXPER, are held constant at the state mean. Then these con-

stant values are substituted into the equation for PTCHR and into the

supply price equations for STSAL, EDPRM, and EXPRM. Actual values of

variables in Y are used in the computation. The resulting price esti-

mates will be denoted STSAL, EDPRM, and EXPRM, respectively.

The price of OTHER is computed by holding all variables in its

equation constant, except for OPCOST (even this may have to be held

constant due to problems noted above). The rationale here is that the

other variables all affect the quantity much mcce than the price of

OTHER, so that observed expenditure variations related to those variable

will result predominantly from variations in the quantity purchased. Any

variation in price associatE with these variables (or with the variation

in quantity associated with them) cannot be detected, because of the lack

of separate measures of price and quantity, as discussed previously.

Thus, the price of OTHER will be measured by letting only OPCOST vary in

the equation. The resulting price estimate will be denoted OTHER.
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If the state desires a non-uniform distribution of inputs across
districts then this procedure must be modified. The most common devia-
tion from non-uniformity comes from categorical aid. This aid is intended
as a supplement to the standard program in districts where special needs
exist. Therefore, the quantities of inputs purchased should increase
with CAT and if this increase has any effect on prices then that should
be reflected in the price index.

The same argument applies to Federal Title 7 aid since states are
not permitted to use such aid to supplant local revenues. Therefore, the
above procedure for computing prices will be modified by replacing state
average values of the quantities by values derived from the demand equa-
tions by holding all variables constant except for the quantities, CAT,
and TITLEI. In ocher words, the three demand equations will be solved
simultaneously for RATIO, EDLVL, and EXPER in terms of CAT and TITLEI,
with all other variables (STSAL, EDPRM, EXPRM, EFFORT, AID, and the
other Z's),sheld constaat at the state mean. The resulting values, denoted
RATIO, EDLVL, and EXPER, will be substituted in the supply equations and
in the equation for PTCHR, and the supply equations then solved as before.
OTHER is computed exactly as before. CAT and TITLEI are not allowed to
vary here since their impact is predominantly on the quantity rather
than the price and there is no way to separate the two effects,

A further source of non-uniformity is power equalization. Under
this finance method the quantities of inputs will depend on district
preferences. The resultant variation in quantities may affect the prices.
This is provided for as follows. District preferences, as represented
by FINCOL, are allowed to influence the estimate of EFFORT (all other
variables in the EFFORT equation are held constant). This estimate,
denoted EFFORT, is then used in the demand equations when they are solved
for RATIO, EDLVL, and EXPER. The supply equations are then solved for
prices as before (i.e., these values of RATIO,,,EDLVL, and EXPER are used
with the Y's to solve for STSAL, EDPRM, and EXPRM). This estimated
EFFORT is not used in the equation for OTHER for the same reason given
above for CAT and TITLEI.

It is important to note that this method does not use actual EFFORT,
as do states with power equalization. This is to ensure that only pre-.
ference for education affects school input quantities. Actual EFFORT
will generally depend on other factors as well, such as WEALTH and
prices. This would not be true if the stat used aid formula Al of the
last chapter, but no state now uses such a formula. Some nominally use
A2, which would eliminate the influence of WEALTH on EFFORT, but this
formula is seldcw, if ever, fully funded in any state, or as implemented,
it usually excludes recapture and places a limit on the level of EFFORT
(T in the preceding chapter) that will be supported. Therefore, most
districts are effectively subject to a foundation aid formula combined
with categoricals, while some are subject to formula A,.

Another problem with this approach is the use of the surrogate
FINCOL as the measure of district preferences for education, rather titan

4;
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a direct measure. FINCOL certainly represents more than just prefer-
ences; for example, it is at least partially related to wealth. Thus,

using FINCOL as the measure of preferences, while acceptable for the
purpose of formulating the structural model and estimating its parame-
ters, may result in misallocation of revenues if it is used in the
derivation of the price index as described above. Given this problem,
and the fact just noted concerning the absence of true power equaliza-
tion in any state, it would seem appropriate at this time to not allow
district preferences to vary in the computation of the index. That
method must await a more r"rect measure of preferences for education,
as well as a true power ilization state aid formula.

Assuming that prices have been determined as above, -ne price index,
I, is computed as follows.

Educational inputs have been divided into five categories:
instructional staff, staff education level, staff experience, instruc-
tional materials, and other. With these are associated five prices:

pi = STSAL

P2 - Ed3RM

p3 - EXIkM

P4 ' Oki!

ps = OTHER

(24)

Recall that instructional materials are assumed to have constant price
throughout the state. This is taken as the state mean 1TM

To each of these five components is associated a price index

1

P
i

I. = i = 1,...,5 (25)

where Tri denotes the state mean value of p.. Of course, 14 = 1. These

five component price indices will be combined to give a composite index.
This composite will be a weighted average of the five components. The

weights should represent the proportion of the district's budget that
would be spent on each if it paid average prices (the cost index is
intended-to make price differences transparent to the district) and if
it purchased the quantities intended by the state (i.e., quantities
that depend only on CAT, TITLEI, and, if the state had true power
NI..:lization, on differences in EFFORT due to its preferences). These

quantities will be:

qi - RATIO

q2 - EDiVL * RATIO

q3 = EXiER * RATIO (26)

(44 - INSM / INSM

qs - OTHER / OTHER



INN is the estimate of INSM computed by allowing CAT, TITLEI, and
. EFFORT (if an acceptable measure of preference were available) to vary

in,its equation (just as with RATIO, EDLVL, and EXPER). Similarly,
OTHER is obtained by allowing these same variables, plus OPCOST. free-
dom in the equation for OTHER. The quantities q2 and q3 con' in the
factor RATIO so that all quantities will be expressed in per-pupil units.
This ensures that each product piqi will be in dollars per pupil.

The proper weights can now be expressed as

pigi
W 81
i 5

50k

The

k"1

The composite price .L.1.1ex is then

5

I = E w,I.
i=1

i = 1,...,5. (27)

(28)

combining (28) with equations (25) and (27) yields the alternative
formulation

5

p q
i=E 1

5

E i4q.

(29)

In this form I is the ratio of what the district must pay to purchase
the "standard" quantities qi. to what it would pay for these same
quantities if it paid state average pric's.

One minor refinement is needed before implementation of this index
can be discussed. This concerns instructional staff. For practical
reasons (data availability) this component has been represented by
teachers alone, although it also includes principals, guidance counse-
lors, teacher aides, and others. The implicit assumptio: is that these
other staff will react in the same way as teachers to district charac-
teristics, so that their price index will be roughly equal. But there
is still a need for an adjustment to the above inder. This is due to
the fact that RATIO is the teacher-pupil ratio only. Therefore, the
component I1 will not be weighted heavily enough (i.e., w1 understates
the proportion of the budget represented by instructional staff). If

we assume that the state wants the relative mix of teachers and other
instructional staff to be constant9 then this weighting problem is

4')
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disposed of. The quanticy cl above is simply replaced by an adjusted
value derived by mult-h.plyin& the former value by the ratio r of the
state average expenditure f.or instructional staff to the average
expenditure for teachers. It is assumed henceforth that this adjust-
ment has been made. Thus the ql in (26) is replaced by

ql RATIO * r. (30)

Implementation of the Index

Implementation of the price index I is quite simple. The state
merely uses formula Al of the previous chapter, which may be restated
as

AID = I*B0 + (I*Wo - WEALTH) * EFFORT (31)

or, if the state does not want power equalization, it uses formula A3,
dhich is now

AID = I*B0 . (32)

In the present context Bo 13 understood to include CAT (the
Federal government might wish co apply I to TITLEI also). Thus, Bo
iz not constant across districts; but it is a constant in the model
(11) because it does not depend on any variable over which the district
has control.

The effort required by a state to implement the index in this way
is trivial. It would act as follows. The state would first ignore
price differences and determine, exactly as it does now, how large a
budget to support in each district. This will be either Bo or Bo +
Wo k EFFORT, the later corresponding to power equalization. Up to this
point no effort on the state's part is attributable t'n implementing
the price index. The next step is to multiply Bo or '1, + Wo * EFFORT
by I. This is the end of the work attributable to impiementing I.
Any further work, such as subtracting WEALTH * EFFORT if the state uses
power equalization, or distributing the funds to districts, would have
been done anyway.

Note that, for that part of the budget -- Bo or Bo + Wo * EFFORT --
covered by the state, a district's buying power is invariant with
respect to price. This follows from equation (29), together with (31)
or (32), as appropriate. To see this, suppose the state has decided,
ignoring price differences, to support a budget of B dollars in a
particular district (it may or may not permit the district to supplement
this base; that is a policy question and is irrelevant to the construction
or implementation of a price index). By applying formula (31) or (32)
it will in fast support a budget of TiB dollars. The state's original
implicit intent was to permit the district to purchase the quantities

oo o
ql, q2, q3, q4, and qs of the respective inputs. The district is free
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to choose some other mix of inputs, but that is immaterial; the state
wants to ensure that the district can buy the vector q°. The amount B
was what was needed to buy q° at state average prices. But from (29)
the district has available to it

5

E o
5 _ 0 i=3 1 P i q i *TB = I E pqi ,

E Piqi i! Piqii=1 ' - o i=1 1

E P
i
q
i

i=1

(33)

But the last term on the right of (33) is exactly what it would cost
the district to buy q°. This, incidentally, proves that (27) was the
correct weighting'scheme for combining the component price indices
into a composite.

It was assumed that a state that uses power equalization will use
some composite measure of WEALTH in its aid formulal°, and the corres-
ponding definition of EFFORT. It is likely, however, that the state
would use something like equalized property value per pupil (EPV) as
the measure of wealth and the millage rate as the measure of effort.
If one accepts that EPV is not a true measure of what level of public
services a district can support, then the conclusion is that the use
of EPV will not make school services independent of true fiscal capa-
city (see Chapter 2). Furthermore, if EPV is used in the structural
model (23) then true prices will not be measured. These problems do
not arise from any defect of the index I, but from a defective defini-
tion of wealth. Therefore, it is essential that a state have a
reasonable measure of wealth before embarking on any attempt to measure
input prices.

Effort Required by a State to Construct the Index

One task of the project reported on here was to estimate the
magnitude of effort required by a state to add a price index like I to
its finance formula. From the previous section, it is clear that the
required effort is almost entirely in constructing I, rather than in
implementing it. We can estimate this effort based on our experience
here. First, we assume that a state interested in a price index will
already have a good data base in place. This is a reasonable assumption
since any such state is probably also involved in other reforras that
require it to collect individual district information. This assumption
is important because primary data collection is very expensive. Florida,
for example, spends several hundred thousand dollars annually to estimate
the cost of living in its 67 counties, and not every county is covered
each year.

The following steps are required of a state to construct and
implement an index like I.
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(a) Study theory and methodology of the index construction and
determine whether state goals or availabilit7 of data
necessitate any minor modifications to the procedures
given above.

(b) Assemble the requisite data from existing sources.

(c) Obtain regression estimates of the coefficients of structural
model (23) or equivalent.

(d) Solve for prices and quantities, as described above.

(e) Compute the price index using formulas (25), (26), and (29).

(f) Incorporate the index into the aid formula, as in (31) or
(32) as appropriate.

(g) Recompute the inden periodically.

The initial construction of the index will include the start-up
costs inherent in any such complicated undertaking. This is covered

in step (a). It will include familiarizing a number of research staff
with the theory and methodology of the index. (It is assumed, however,
that policy makers will have already decided to implement an index.
Their effort expended to understand and evaluate the index is not
included here.) Since some redundancy cf expertise is desirable, two
or three staff should become thoroughly familiar with the procedures.
One of these would be a senior analyst; the other one or two would be
junior or mid-level research staff.

Experience suggests that about two months of effort for each
person, over four to six months of calendar time, should be sufficient
for this task. After initial implementation these staff might spend
five percent of their time keeping abreast of advances in the state of
the art and determining any modifications necessary because of changes
in state policy. These same staff would also have primary responsi-
bility for carrying out the remaining six tasks.

Step (b) will involve ext action of data from the state's compre-
hensive education data base. That is assumed to include information
on expenditures by category (teachers, other instructional staff,
instructional materials, and other current non - transportation expendi-
tures); revenues by source; equalized property values (a component of
WEALTH); counts of students and teachers; teacher education, experience,
and if available, test scores; and assorted characteristics of the
students. This must be supplemented by teacher salary schedules and by
demographic data. The former can usually be obtained from the state
teachers' association (the affiliate of the National Education
Association is a good source). The latter can be obtained from Census
of Population files, which are available, aggregated to the school
district level, from the National Center for Education Statistics.
This will generally not be available, however, for districts with less
than 300 pupils. States with many such districts may find it impracti-

cal to implement a price index. Others may aggregate such districts
for indexing and treat them as a single unit, or may assume that they
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are similar to the smallest districts included in the census files
(say those between 300 and 400 enrollment) and assign to them the
average index value of the latter. It is assumed here that no primary
data collection is undertaken for such districts. Under these assump-
tions the necessary data file could be assumbled with approximately
one-half year of ccMbined analyst and progrsmmer effort.

Steps (c) through (e) are straightforward computing tasks and can
easily be accomplished with a one-person month effort. Step (f) was
discussed previously and involves negligible effort.

The last step involves maintenance of the index for long-term use.
Once the price index has been determined it can be used for successive
years until there is reason to believe that prices have changed in one
district relative to others. Such a change could result either from
local changes (changes in the values of EFFORT, AID, or of the exo-
genous variables) or from global changes (changes in the structure).

One area a state may want to addr*ss is the accuracy of census
demographic data that is nearly ten years old. In some districts
population movement may be significant over a decade. If this is felt
to be the case then a survey could be conducted every few years to
estimate changes in the few (5 to 10) variables based on census data.
Such a survey would not be at the household level, but could obtain
most of the needed data from local organizations such as chambers of
commerce, from state agencies (e.g., Employment Service for OPCOST) or
from estimates based on trends revealed in the Current Population
Survey. This issue should be addressed by the analysts directing the
price index proiect. If it is decided that such periodic adjustments
are needed, we estimate, based on our experience in locating data
sources and obtaining similar data, Chat such an effort would take one
to two years of staff effort. This would not need to be done more often
than each second year, at most, however. Therefore, the annual effort
required is estimated at from one-half to one person year.

St.ructural changes will occur much more slowly. These necessitate
a respecification of the model (23) and reestimation of the coefficients.
It would probably suffice to recalibrate the model for such changes once
each ten years. A somewhat different model would be needed for this
purpose because the present structure models existing behavior, which
takes place in an environment with no price index. After ten years
under a price index, district behavior patterns will be different.
Some expansion of the theory will be necessary to update the model accor-
dingly. This will require effort of the research staff, in addition to
the recomputation of the index from the new model. This effort is
estimated at one person year, although that would increase somewhat if
the state desired to have several analysts examine the problem concur-
rently.

The total work estimated here amounts to a start-up effort of about
13 to 15 person-months plus six to twelve person-months per year if
biennial updating of exogenous variables is desired, and one person year
each ten years for modifying the model.
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Alternatives

The indexing method given above is complicated. That was necessary
in order to accurately model school district behavior. But this com-
plexity makes the index difficult to understand and evaluate for many
policy makers. It is conceivable that a simple surrogate index could
serve adequately. If such a surrogate correlated highly with the
more accurate analytically based index then the policy makers might be
willing to sacrifice a little accuracy in exchange for the simplicity
of the surrogate.

Since education is so labor intensive, a logical surrogate index
is one based on the local wage level.11 Therefore, in order to test
whether such a surrogate may be acceptable, an altesmative index based
on the single variable OPCOST could be computed and compared to the
analytical index. This surrogate would be computed as the ratio of
the district OPCOST to the state average value of that variable.

Alternatives between these two extremes are available but will not
be considered further. The reason for this is that almost any attempt
to construct an index more accurate than OPCOST leads immediately to
regression analysis. For the present purpose, there is more similiarity
between a simple single-equation regression model and the model (23)
than between such a single equation model and the OPCOST index. In
other words, once the leap to regression modelling is made, there is nc
reason to stop short of a comprehensive model because little additional
loss of understanding by the non-technical user is involved.

4
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4. Empirical Analysis

The structural model has been applied to data from two states,
Ohio and Michigan. An Education Price Index (EPI) was constructed
for each district and the impact of hypothetically implementing this
EPI was examined. The results are presented in this chapter, along
with an analysis of the sensitivity of the EPI to changes in certain
assumptions underlying the construction of the index. A surrogate
index is also compared to the EPI.

Data Requirements and Sources

Implementation of the methods of the previous chapter requires
data on a variety of school district characteristics, including finan-
cing, staffing, pupil characteristics, and local demographic and labor
market characteristics. The following sources of data were utilized.

Ohio District finance, staffing and some pupil characteristics
from the Ohio Education Department Standard Forms 5, 12,
and 25.

School district tax rates from the Ohio Department of
Taxation.

Teacher *alary schedules and education and experience
levels of teachers in each district, from the Ohio
Education Association.

District socioeconomic characteristics from the Rational
Center for Education Statistics' Census Fifth Count
School District Data tape (SDDT).

Additional socioeconomic data from the County and City
Data Book.

Michigan District finance, staffing, pupil characteristics and tax
rates from the Michigan Education Department Comprehensive
Data tape.

Teacher salary schedules for each district, from the
Michigan Education Association.

District socioeconomic characteristics from the NCES
Census Fifth Count SDDT.

Additional Socioeconomic data from the County and City

Data Book.

The Ohio data covers the 1976-77 school year, except for census
data, which is from the 1970 census. Michigan data for 1976-77 was

incomplete at the time it was obtained, so most data from that state
covers the 1975-76 year.

Some important information was not available. The primary example

is in separate measures of prices and quantities of the variable OTHER

A f`
k,
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of the previous chapter. A less serious case is the lack of detailed
salary and quaLaty data for non-teaching instructional staff. It is
assumed that their price index is the same as that for teachers. A
third gap concerns the price of teachers: salary is only part of the
price; total price also includes fringe benefits. We were able to
obtain fringe benefit Information for many districts in Ohio, but the
data was not so widely available as to be useful here.

No direct measure of teacher quality was available in either
state, so the variable EDLVL will serve a dual role in the model, Os
previously discussed. Finally, some pupil characteristic variables,
such as attendance rates, were =mai:able.

All required data items were available for 602 of the 616 operating
school districts listed by the Ohio Education Department. Joint voca-
tional districts are not included. The 14 other districts had enroll-
ments less than 300, so are not on the NCES Census Fifth Count Data
file. Of the total 587 operating school districts in Michigan, 53
were deleted from the file because they- serve elementary students
only; 18 were deleted because their enrollment was less than 300 (so
census data was not available), and 70 had to be deleted because of
data errors. This leaves 446 districts in the Michigan data base.

Estimation of the Structural Parameters

The structural form (13) is restated in (34), which reflects the
discussion of specific variables that followed (23). Structure (23)

also contained an equation for AID. Whether or not that equation should
be incorporated depends on how state aid is determined. If power equal-
ization or some other form of state aid is employed that depends on
district actions, then AID is endogenous. Otherwise, AID is exogenous
and no equation for it is needed. Both Ohio and Michigan have a form
of partial power equalization, so AID is endogenous. There is, however,
no linear equation that accurately expresses the relationship of AID to
the other variables in this system. For example, the forms of power
equalization used in the two states do not include recapture and do not
equalize effort beyond a certain point. Moreover, they are both based
on equalized property value and millage rate, rather than WEALTH ana
EFFORT as defined above. Thus, although one could approximate AID as
a linear function increasing with millage rate and decreasing with EPV,
the latter two variables are not, and should not be, incorporated into
the structure, for the reasons given previously. (See Chapter 2).

The problem remains that AID is endogenous, yet if an approximate
equation for it is included in the structure, it will not be clear how
to interpret that equation. But, if AID is treated as exogenous, this
may bias parameters elsewhere in the structure. Nevertheless, our
preference is to employ a structural form that is understood; that is,
we prefer not to include an equation for AID, since we would not know
how to interpret it. But we would not exclude such an equation if that
would result in a serious specification error. That is unlikely to
happen, however (cf. Cragg (1968)). In any case, the structural

46

5



STSAL = b11 RATIO b12 EDLVL + b13 EFFORT + b14 WEALTH

+ b15 TITLEI + b16 CAT + b17 AID + ki + el

STSAL = - b21 RATIO + b22 EDLVL - b23 PTCHR + b24 JPCOST

+ b25 DENS + b26 LADM + b27 MNRTY + b28 POVCH

+ b29 BRKHME - b210 ACH k2 e2

EDPRM =

EDPRM =

EXPRM =

EXPRM =

± b31 EDLVL + b32 EFFORT + b33 WEALTH + b34 TITLEI

+ b35 CAT + b36 AID + k3 + e3

b41 EDLVL - b42 EXPER - 1,48 RATIO + b44 OPCOST

- b45 ACH + k4 + e4

b51 EDLVL - b52 EXPER + b53 EFFORT + b54 WEALTH

+ b55 TITLEI + b56 CAT + b57 AID + k5 + e5

b61 EXPER - b6I RATIO + b63 EDLVL + b84 OPCOST

+ b65 MNRTY + b66 POVCH + b67 BROME - b68 ACH

+ b69 LADM - b610 STBLTY + k6 + e6

INSM = b71 EFFORT + b71 AID + b73 WEALTH + b74 TITLEI

+ b75 CAT + k7 + e7

(34)

EFFORT = b81 STSAL + b82 EDPRM + b83 EXPRM - b84 AID

- b85 RESD - bA6 DEP + b87 MEL b88 TITLEI - beg CAT

belo FINCOL t b811 WEALTH ± b812 WEALTH2

b813 WEALTH3 + k8 + e8

OTHER = b91 EFFORT + b92 AID + b93 WEALTH + b94 TITLEI

+ b95 CAT ± b96 OPCOST + k9 + e9

PTCHR = RATIO x PENRLC

parameters were estimated both with and without an equation for AID
and there was little difference in the results; therefore, AID will be
treated as exogenous. (It is notable that if AID is treated as endo-
genous, it decreases as EFFORT increases and increases with WEALTH in
Ohio, and also decreases with increasing EFFORT in Michigan. In Ohio,

which subsidizes EDLVL and EXPER, AID decreases as these increase. The

relevant regression results are shown in Appendix A.)

Structure (34) is subject to some degree of collinearity. In order

to make the coefficients more stable, the most serious collinearities
were removed. This resulted in the removal of EXPRM from Ohio's EFFORT
equation and of LADM from Michigan's entire structure and AID from that
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state's OTHER equation. The regression results with these variables
included are shown in Appendix A. The extent of collinearity among
the structural parameters (i.e., the coefficients) remains high in
some equations. This must be considered when interpreting the results.

The regression results are shown in 35-o and 35-m for Ohio and
Michigan, respectively. The standardired coefficients (8's) and t-
statistics are given under each variable. The t's are in parentheses.
One, two, or three asterisks are shown under those that are statisti-
cally significant at the 10, 5, or 1 percent level, respectively,
using the one-tailed test.

Most coefficients have the predicted sign, and most of those that
do not are insignificant or only marginally significant. The chief
differences are as follows. TITLEI and CAT have an insignificant
impact on the teacher prices in Michigan, except that districts with a

high TITLEI are willing to pay a higher EXPRM. In Ohio, TITLEI and
CAT are associated with a slight district preference for more INSM
and OTHER rather than more teachers. This does not necessarily mean
that districts in Ohio with high TITLEI or categorical aid are expected
to pay lower teacher prices or hire fewer teachers, but only that, for
a given quantity and quality of teachers, they would not pay as much.
However, since they have more money available the quantity and quality
that they want may be higher. The net effect could be either positive
or negative.

This point also applies to the exogenous variables with insigni-
ficant or marginally significant coefficients. A few coefficients of
exogenous variables are more troublesome, however. The negative
coeffizient of POVCH in Michigan's supply equation for STSAL is unex-
pected, as are the positive coefficients of ACH and STBLTY in the
EXPRM supply equation for Michigan and Ohio, respectively. These
suggest that supply and demand have not been completely separated in
these equations.

The surprisingly insignificant and negative coefficient of OPCOST
in Michigan's STSAL supply equation might also fall into this category,
but is more likely the result of collinearity with the very strong
coefficient of RATIO in that equation (see Appendix A for the correla-
tion matrices of the coefficients). The behavior of DEP in the EFFORT
equation is also partly due to collinearity (with PENRL), and the
coefficient of FINCOL in that equation for Ohio may be due to the
collinearity with the coefficient of EDPRM, and to a lesser extent, with
that of RESD.

Overall, the system appears to behave as expected, although there
are some notable exceptions. On the positive side, recall that EDLVL
was proposed as a surrogate for teacher quality. This variable does
indeed behave very much like a measure of teacher quality in both Ohio
and Michigan. If one compares standardized coefficients, it is by far
the most significant variable in the teacher supply and demand price
equations, dominating all six of these equations in Ohio and all three
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STSAL - 6229 RATIO + 5028 EDLVL + 5.8 EFFORT + 7.232 WEALTH - 2.4.14 TITLE' 0.6689 CAT 1- 0.5212 AID + 7253

- 0.074(-0.94) 0.974(9.29) 0.167(2.39) 0.033(0.31) - 0.079(-2.2) 0.055(-1.6) 0.102(2.29)
*** *** ** A **

R
2
- 0.4826 F - 79.152 ST.ERROR - 413.62

STSAL - 3931 RATIO + 2415 EDLVL + 177.8PTCHR + 0.2097 OPCOST + 0.04192 DENS + 118.6 LADM 205.3 mNRTV 185.4 NMI + 258.9 BRKHME + 251.2 ACII + 5241

0.047(1.10) 0.468(1!.30) 0.047(1.16) 0.275(6.07) 0.06811.45) 0.16(3.41)- 0.2.1(-0.11) 0.021(-0.55) 0.02%2.69) 0.031(0.90)** **A

R
2
-0.5613 F - 75.627 ST.ERROR - 381.82

EDPRM - 1293 EDLVL + 0.9896 EFFORT - 4.067 WEALTH 0.3296 TITLEI + 0.02646 CAT + 0.1127 AID + 1111
0.525(5.01) 0.06(0.67) -0.039(-0.56) - 0.022(-0.50) 0.005(0.10) 0.046(0.80)

***

R
2
- 0.1064 F - 11.807 ST. ERROR - 259.14

EDPRM 1019EDLVL + 23.37 EXPER 146 RATIO - 0.001262 OPCOST + 2.505 AcH + 1114
0.414(3.82) 0.078(0.63) - 0.004(-0.07) -0.003 (-0.07) 0.001(0.01)

***

R
2

- 0.1059 F - 14.114 ST.ERROR - 259.00

EXPRM - 449.8 EDLVL + 39.25 EXPER + 0.4998 EFFORT + 1.296 WEALTH - 0.3728 TITLEI - 0.0511 CAT + 0.05639 AID 25.99

0.694(7.19) 0.495(6.50) 0.115(1.97) 0.048(0.99) 0.097(-3.24) 0.038(-1.25) 0.088(2.31)
**a *** *** *** A**

R
2
- 0.6166 F 136.488 ST.ERROR - 44.67

(35 -

4- EXPRM - 12.64 EXPER + 1024 RATIO + 341.6 EDLVL + 0.02718 OPCOST + 3.963 mNRTY 27.93 poyCN + 18.99 ARKIIME - 2.4 ACM 17.43 LADM + 95.61 STBLTY - 179.3
m)

0.159(1.62) 0.097(2.76) 0.527(6.97) 0.284(7.99) 0.004(0.11) - 0.025(-0.74) 0.050(1.70) - 0.002(-0.08) 0.198(4.88) 0.051(1.82)
*** *** *** ** *** **

R
2
- 0.6792 F 125.115 ST.ERROR 40.97

INSm 0.6168 EFFORT - 0.07388 AID + 10.99 WEALTH 1 1.236 TITLEI + 0.1079 CAT + 49.42
- 0.187(-2.78) -0.153(-3.38) 0.535(13.31) 0.424(10.97) 0.094(2.40)

*** *** *** *** ***

R
2
- 0.3209 F - 56.335 ST.ERROR - 44.79

EFFORT- -0.001862 STSAL + 0.0225 EDPRM - 0.05925 AID - 37.62 REsu + 6.949 DEp + 56.95 pENRL + 0.07295 TITLE! - 0.05072 CAT 45.92 FINCOL 1.331 WEALTH
- 0.065 (-0.61) 0.373(1.78) - 0.405(-9.91) - 0.357(-7.47) 0.046(0.82) 0.332(5.29) 0.082(2.17) 0.145(-4.25) 0.192(-2.31) 0.213(1.65)

** *** *** *** ** *** ** **

0.001874 wEALT112 + 0.0001886 wEALT113 + 25.91

- 0.005(-0.02) 0.013(0.08)
R
2
- 0.4854 F - 46.302 ST. ERROR - 11.92

OTHER - 3.154 EFFORT + 0.2441 AID + 36.98 WEALTH + 1.498 TITLEI + 0.4885 CAT + 0.008317 OPCOST - 247.2
0.452(8.16)

,**

R
2
- 0.5463

0.239(6.40)
***

F - 119.403

0.849(23.20) 0.242(7.53)
*** ***

ST.ERROR - 77.70

0.201(6.22)
***

0.054(1.53)
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SISAL- w36180 RATIO + 3021 EDLVL + 4.439 EFFORT + 17.03 wEALEH + 0.08:19 - 0.8096 CAT + 0.2886 AID t 9551
-0.329(-3.74) 0.769(6.82) 0.197(1.60) 0.098(1.19) 0.031(0.74) - 0.051(-1.0/) 0.150(..60)

*** ***

R
2
- 0.3405 F - 32.310 ST.ERROR - 393.26

STSAL - 47600 RATIO + 1326EDLVL - 135.9 PTCHR 0.04177 OPCOST + 0.129 DLNS + 478.6 MNRTY 1411 PoVcH 4 353.6 BRKIIME + 9.369 ACII 1 11160
- 0.433(-3.22) 0.337(3.40) - 0.054(-0.83) - 0.097(-1.08) 0.271(4.94) 0.090(1.60) - 0.169(-2.89) 0.128(2.85) 0.031(0.62)

*** *** *** *** ***

R
2
- 0.3957 F 11.720 ST.ERROR - 377.26

EDPRM - 4060 EDLVL + 15.03 EFFORT + 66.31 WEALTH + 0.06188 TIlLEI + 0.2136 CAT + 1.024 AID 1997
0.866(8.69) 0.560(5.23) 0.320(4.57) 0.020(0.36) 0.011(0.26) 0.446(5.58)

AMA AMA AMA *MA

R
2
- 0.4792 F - 67.318 ST.ERROR 416.50

EDPR11 2631 EDLVL + 30.21 EXPER - 12950 RATIO i 0.1681 OPCOST - ACH - 697.7
0.561(5.741 0.111(1.15) - 0.099( 1.22) 0.326(5.16) - ^ 010(-0.29)

AMA AAA

R
2

0.5032 F - 89.141 ST. ERROR ° 406.32

(35 - in)
EXPRM - 794.7 EDLVL - 11.28 EXPER + 4.294 EFFORT + 20.06 WEALTH + 0.04672 TITLE' - 0.06114 CAT + 0.2541 AID 117

0.889(7.59) - 0.219(-2.08) 0.850(7.65) 0.514(6.43) 0.079(2.22) - 0.017(-0.41) 0.588(6.25)
*** ** *** *** AM AMA

P - 0.5381 F 72.896 ST.ERROR - 73.87

U'O EXPRM - 12.76 EXPER - 7496 RATIO + 218.5 EDLVL 4 3.05727 OPCOST + 57.82 MNRTY + 126.5 POVC" 17.6 BRKHHE + 4.236 ACII 237 STBLTY + 199.8
0.248(1.93) - 0.304(-3.72) 0.248(1.97) 0.591(9.85) 0.049(1.09) 0.067(1. 3) -0.028(-0.84) 0.062(1.49) - 0.089(-2.06)

AM AMA MA AAA A A **

R
2

- 0.6532 F - 91.244 ST.ERROR - 64.15

1NSM - - 0.3778 EFFORT - 0.003197 AID + 3.058 WEAL1H + 0.01184 TITLEI 1 1.156 CAT 4 99.89
- 0.137(-1.36) - 0.014(-0.18) 0.144(2.40) 0.037(1.04) 0.595(15.87)

2
*** AAA

R - 0.4812 F - P1.629 ST.ERROR - 42.61

EFFORT - - 0.02485 SISAL 4 0.01326 wpm + 0.03518 Lx1404 0.06383 AID 10.64 RESD + 24.52 DLP 4 51.98 PENRL + 0.001434 TiTLE1 + 0.02109 CAT
- 0.559(-3.54) 0.356(1.75) 0.178(1.19) - 0.747(-18.29) -0.117(-2.87) 0.11(1.95) 0.215(1.99) 0.012(0.32) 0.030(0.71)

AMA MA AMA MA* *A *AA

4 4.926 FINCOL 3.608 WEALTH - 0.0648 WEA1.111
2

0.00511 WLALT113 1 261.9
0.013(0.20) 0.467(-4.16) - 0.072"-0.57) 0.100(0.34)

***

R
2

- 0.4916 F 32.129 ST.ERROR - 15.44

OTHER - 0.3392 EFFORT + 9.504 WE:1LTH + 0.02143 T1'ILEI i 1.023 CAT - 0.005933 OPcoST 4 252.3
0.088(1.47) 0.319(5.81) 0.048(1.14) 0.377(8.35) - 0.08(-1.45)

A *AA ***

It

2
- 0.2706 F - 32.653 ST.ERROR - 70.67



The behavior of EFFORT and of AID in the quantity equation for
INSM is contrary to expectation. Districts with high values of EFFORT
and AID may prefer to purchase teachers and OTHER. Evidently, more
information is needed to accurately specify this equation. This equa-
tion plays only a small role in deriving the EPI, so this shortcoming
is not critical.

Other than the insignificance of a few exogenous variables already
noted, the EFFORT equation appears as expected except for the coeffi-
cient of STSAL. This may be at least partly due to collinearity in
Ohio with the coefficient of WEALTH (r = -.73) and in Michigan to
moderate collinearities with both EDPRM and WEALTH (r = -.58 and
r = -.52, respectively). Note the prominence of AID in this equation
for both states. It is the most significant variable and its sign is
negative. Since both states have a form of power equalization based on
EPV, it appears that high AID districts tend to have substantial levels
of income rather than property wealth.

The equations for OTHER are as expected, but recall that the sign
of OPCOST was uncertain. Its positive impact on the supply price of
OTHER dominated its negative impact on the demand in Ohio; the reverse
was true in Michigan. Thus, in computing the EPI for Michigan, the
influence of OPCOST will be held constant, for the reason given in the
preceding chapter.

The role of WEALTH in the EFFORT equation is of interest. In
Ohio, EFFORT is a nearly linear increasing function of WEALTH, whereas
in Michigan it is a decreasing function, with positive second partial
deriva-ive in the relevant range. These results are consistent with
the implicatiors of figure 3, with Ohio districts operating on the left
side of that state's curve, and Michigan districts on the right side
of its curve. Ohio districts are on the left side because Ohio's
curve is shifted right by the high level of non-local revenue (55
percent versus 44 percent in Michigan). Michigan districts are shifted
even further to the right relative to those in Ohio because the average
level of WEALTH is higher in Michigan.

Education Price Index

An EPI was computed for each district according to the procedure
in the preceding chapter. Briefly, the three teacher demand price
equations are solved simultaneously for RATIO, EDLVL, and EXPER, using
actual values of CAT and TITLEI and holding all other variables in
these equations constant at the state means. These quantities are
then substituted into the three supply equations along with actual val-
ues of the other variables, and the supply prices are computed. The
equation for INSM yields an estimated quantity, allowing only CAT and
TITLEI to vary. The price of INSM is assumed to be constant. The

supply rrice of OTHER is computed by allowing only OPCOST to vary in
its equation in Ohio. the price is taken as constant in Michigan since
the -emend side of OPCOST outweighed its supply impact in that equation.
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The behavior of EFFORT and of AID in the quantity equation for
INSM is contrary to expectation. Districts with high values of EFFORT
and AID may prefer to purchase teachers and OTHER. Evidently, more
information is needed to accurately specify this equation. This equa-
tion plays only a small role in deriving the EPI, so this shortcoming
is not critical.

Other than the insignificance of a few exogenous variables already
noted, the EFFORT equation appears as expected except for the coeffi-
cient of STSAL. This may be at least partly due to collinearity in
Ohio with the coefficient of WEALTH (r = -.73) and in Michigan to
moderate collinearities with both EDPRM and WEALTH (r = -.58 and
r = -.52, respectively). Note the prominence of AID in this equation
for both states. It is the most significant variable and its sign is
negative. Since both states have a form of power equalization based on
EPV, it appears that high AID districts tend to have substantial levels
of income rather than property wealth.

The equations for OTHER are as expected, but recall that the sign
of OPCOST was uncertain. Its positive impact on the supply price of
OTHER dominated its negative impact on the demand in Ohio; the reverse
was true in Michigan. Thus, in computing the EPI for Michigan, the
influence of OPCOST will be held constant, for the reason given in the
preceding chapter.

The role of WEALTH in the EFFORT equation is of interest. In
Ohio, EFFORT is a nearly linear increasing function of WEALTH, whereas
in Michigan it is a decreasing function, with positive second partial
deriva-ive in the relevant range. These results are consistent with
the implicatiors of figure 3, with Ohio districts operating on the left
side of that state's curve, and Michigan districts on the right side
of its curve. Ohio districts are on the left side because Ohio's
curve is shifted right by the high level of non-local revenue (55
percent versus 44 percent in Michigan). Michigan districts are shifted
even further to the right relative to those in Ohio because the average
level of WEALTH is higher in Michigan.

Education Price Index

An EPI was computed for each district according to the procedure
in the preceding chapter. Briefly, the three teacher demand price
equations are solved simultaneously for RATIO, EDLVL, and EXPER, using
actual values of CAT and TITLEI and holding all other variables in
these equations constant at the state means. These quantities are
then substituted into the three supply equations along with actual val-
ues of the other variables, and the supply prices are computed. The
equation for INSM yields an estimated quantity, allowing only CAT and
TITLEI to vary. The price of INSM is assumed to be constant. The

supply rrice of OTHER is computed by allowing only OPCOST to vary in
its equation in Ohio. the price is taken as constant in Michigan since
the -emend side of OPCOST outweighed its supply impact in that equation.
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The five component prices are weighted and combined as described

previously.

The results are given in Table VI. This table gives district

name, the five weights, the five component indices, the composite EPI,

and the rank order. Districts are arranged in the order in which

they appear on data files provided by the respective state education

departments. This results in their being grouped by county in both

states. In Ohio, districts within a county are divided into three

groups: City, Exempted Village, and Local. A blank line separates

counties in Table VI.

Several aspects of this EPI should be noted. First, the variation

is rather small; it ranges from .9393 to 1.0798 in Ohio, and from

.9394 to 1.1071 in Michigan. The large cities tend to have higher

indices; within counties, the cities tend to be highest, followed by

suburbs, and then the rural areas, although a few remote areas have a

high EPI. The highest index in Ohio is that for Switzei.and of Ohio

Local, which is the only district in its county. This is followed

closely by Akron (1.0787) and Columbus (1.0777). The cities of Toledo

(1.0674), Cleveland (1.0658), and Dayton (1.0652) are also among the

highest. Cincinnatti is moderately high, at 1.045.

In Michigan, Detroit stands out among all districts with an EPI

of 1.1071. The next highest is Highland Park City, with an EPI of

1.0698. The six highest EPI's are all in Wayne County (Detroit's

county). The next four are all in either Wayne or adjoining Oakland

county.

Sensitivity Analysis

The complexity of structure (34) and he method of extracting the

EPI from it leads one to wonder how seizsitive the EPI is to changes is

(34) or in its application to the EPI. For this reason, several

chaages were made in the process and the index recomputed and compared

to the EPI. These changes are as follows:

1) Hold constant the variables with incorrect signs

2) Leave out variables with the wrong sign if collinearity

exists and reestimate the parameters of the system

3) Use EPV per pupil and millage rate in place of WEALTH

and EFFORT throughout the system

4) Use actual values of EFFORT instead of the state

average when solving the three demand equations for

the teacher quantities

5) Add a variable representing the number of days

teachers were on strike during the last three years,

to each equation and reestimate the parameters.
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OHIO VALLEY LOCAL S.U. 0.34/ 0.014 0.0/8 0.148 0.413 1.169 1.015 0.066 1.000 0.955 1.0i90 81

UELPHOS CITY S.D. 0.466 0.01d 0.100 0.006 0.130 U.962 1.000 0.909 1.000 0.990 0.9/05 457
LIMA CITY S.D. 0.361 0.014 0.000 0.120 0.416 1.071 1.008 1.012 1.000 0.990 1.0274 93
81 DIFTON EX VIL 5.1) 0.509 0.020 0.107 0.0/1 0.287 0.957 0.999 0.959 1.000 0.990 0.9/32 513
ALLEN EAST LOCAL S.U. 0.532 0.020 0.111 0.065 0.271 0.9/0 0.995 0.908 :.000 0.990 0.9821 033
dATH 4 OCAL S.D. 0.490 0.019 0.104 0.079 0.307 0.988 0.990 U.996 1.000 0.998 0.9930 338
ELIDA LOCAL S.O. 0.531 0.020 0.111 0.065 0.273 U.902 0.995 1.010 1.000 0.998 0.9910 353
NEkRY LOCAL S.O. 0.345 0.014 0.071 0.135 0.430 0.962 1.009 0.947 1.000 0.990 0 1022 430
SHAWNEE LOCAL S.U. 0.543 0.0e1 0.113 0.061 0.262 0.99/ 0.994 1.00/ 1.000 0.990 0.9986 297
sPENCERVILLE LOCAL S.O. 0.4dd 0.019 0.104 0.086 0.304 U.959 1.001 0.972 1.000 0.990 0.9167 4/1

ASHLAND CITY S.D. 0.506 0.020 0.10/ 0.018 0.290 1.10/ 0.999 0.9/1 1.000 0.982 1.045/ 30
LODOONVILLL-PEkkySVILLE EX VIL 0.4/3 U.UId 0.101 0.092 0.315 0.9d4 1.002 0.921 1.000 0.902 0.9707 .55
HILLSUALL LOCAL S.U. 0.493 0.019 0.104 0.0/1 0.10/ 0.9/6 0.990 0.931 1.000 0.902 U.9756 407
MAPLETON LOCAL S.D. 0.441 0.01/ 0.095 0.U93 0.354 0.967 1.001 U.912 1.000 0.902 0.9/06 52/

AsHIAmil A AREA CITY S.U. 0.51/ 0.020 0.109 0.0/0 0.276 1.063 0.999 1.061 1.000 U.999 1.0309 45
CONNADT AkEA Cliy S.U. 0.511 0.02u 0.109 0.0/1 0.270 1.010 0.999 1.029 1.000 0.999 1.0001 220
GENEVA AREA CITY S.U. 0.514 0.020 0.100 0.0/5 0.202 1.004 U.990 1.010 1.000 0.999 1.0034 255
BUCKEYE LOCAL S.U. U.561 0.022 0.11! 0.060 0.235 1.011 U.995 1.0e9 1.000 0.999 1.0091 212
GRANO VALLty LOCAL S.D. 0.44/ 0.01/ 0.096 0.095 0.344 U.965 1.002 0.903 1.000 0.999 0.9021 031
JEFIERSON AkLA LOCAL S.O. 0.500 0.019 0.106 0.U81 0.294 0.989 0.999 1.002 1.000 0.999 0.9944 328
)'YMATUNING VALLEY LOCAL S.U. 0.435 0.01/ 0.094 0.097 0.356 U.961 1.002 U.963 1.000 0.999 0.9797 44/

ATHENS CITY S.O. 0.445 0.011 0.09/ 0.104 0.337 1.033 1.006 0.851 1.000 0.958 0.9067 395
NELSONVILLE-yORK CITY S.O. 0.40s 0.019 0.104 0.1.191 0.301 0.961 1.003 0.057 1.000 0.950 0.9514 595
ALLAANDER LOCAL S.D. 0.369 0.015 0.086 0.125 0.304 0.908 1.010 8.816 1.000 0.950 0.9495 59/
LEDERAL-HOCKING LOCAL S.U. 0.392 0.015 0.006 0.115 0.392 0-941 1.1)06 0.810 1.000 0.950 0 9457 601
Tklm4LE LOCAL S.O. 0.4ee 0.017 0.092 0.117 0.352 U.928 1.009 0.829 1.000 0.958 1.9393 602

SAINT MAkYS CITY 5.0. 0.535 U.020 0.111 0.065 0.2b0 1.01d 0.995 0.997 1.000 U.99U 1.0172 149
wAVAKONITA My 5.0. u.aI3 0.020 0.108 0.072 0.207 1.05e U.997 0.999 1.000 U.99U 1.0236 113
MINSTER LOCAL S.U. 0.551 0.021 0.114 U.061 0.254 0.968 0.995 0.961 1.000 0.99U 0.9754 491
NEW ORtmEN LOCAL S.D. 0.510 0.020 0.10/ 0.012 0.291 U.950 0.991 0.941 1.000 0.99U 0.9690 530
NEw KNOXVILLE LOCAL S.D. 0.513 0.0e0 0.111 0.U60 0.260 0.9)0 0.997 0.919 1.000 0.990 0.9549 592
WAYNEsFIELU-GOSHEN LOCAL S.U. 0.504 0.019 0.106 0.0/6 0.294 U.953 0.990 0.920 1.000 0.990 0.964/ 568

HELL/4114 CITY S.O. 0.448 0.011 0.09/ 0.100 0.131 1.009 1.004 0.9/2 1.000 0.188 0.99/1 312
MARTINS FERRY CIfy S.Q. 0.415 0.01/ 0.095 0.115 0.33/ 1.005 1.009 0.975 1.000 0.980 0.9959 318

GtORGETOwN Lx VIL 5.0 0.495 0.019 0.105 0.080 0.101 0.9/1 U.999 0.901 1.000 0.9/7 U.9683 542
LAsFERN LOCAL 5.0. 0.4'11 0.01d 0.099 0.100 0.1e7 0.911 1.004 0.099 1.000 0.977 0.9694 535
FAVETTEVILLF-NkkRy LOCAL S.D. 0.462 0.019 0.101 0.083 0.314 0.934 0.999 0.861 1.000 0.977 0.946E1 606
RIPIEy-UNION-LEWIS LOCAL S.u. 0.151 0.014 0.0/9 0.152 0.404 0.9/0 1.01/ 0.8/6 1.000 0.977 0.9/07 526
wESTERN-oOwN LOCAL S.U. 0.412 0.01/ 0.094 0.106 0.349 1.012 1.006 0.904 1.000 0.977 0.9881 301

FAIRFIELD CITY U.S.! 0.0e0 0.110 U.966 0.21/ 1.016 0.995 1.003 1.000 1.010 1.0213 122
HAMILTON C1IY 5.0. 0.433 0.01/ 0.094 0.U99 0.157 1.069 1.002 1.099 1.000 1.014 1.0442 35
mIDOLETOwN CITY S.D. u.452 u.019 0.09/ 0.095 0.319 1.011 1.001 1.047 1.000 1.014 1.0461 29
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E06fwOOD LOCAL S.O. 0.51, 0.820 6.108 0.0:3 0.288 0.990 0.99/ 1.046 1.000 1.014 254
LAKOTA LOCAL S.O. 0.529 0.0e0 0.110 0.065 0.276 1.014 0.995 1.0/4 1.000 1.014 1.0195 133
MADISON LOCAL S.D. 0.513 0.020 0.1011 0.0/1 0.289 0.905 0.996 1.038 1.000 1.014 1.0004 2d4
NtW MIAMI L0CAL S.D. 0.411 0.846 0.090 0.117 0-164 0.9/1 1.000 1.010 1.000 1.014 0.9939 335
8055 LOCAL S.D. 0.502 0.019 0.106 0.079 0.291 0.991 0.999 1.053 1.000 1.014 1.0061 237
TALwANDA LOCAL S.U. 0.480 0.0lb 0.102 0.080 0.319 1.008 0.998 1.024 1.000 1.014 1.0112 192

CARRDLLToN fx VIL 5.0 0.460 0.018 0.099 0.095 0.3e9 1.14e 1.002 0.970 1.000 0.987 1.0580 19
ukOWN LOCAL S.O. 0.509 0.019 0.10/ 0.868 0.291 0.9/4 0.995 0.923 1.000 0.987 0.9747 499

UmMANA CITY S.O. 0.461 0.018 0.100 fl.oitib 0.328 1.053 1.000 0.97d 1.000 0.993 1.0203 lip
mLOTANIC58006 ex VII S.0 0.436 0.01i 6.094 0.097 0.356 0.962 1.002 0.919 1.000 0.991 0.9/13 512
6RA11Am LOCAL S.U. 0.442 0.01/ 0.095 0.090 0.356 1.00/ 0.999 0.965 1.000 0.991 0.9974 Joh
TwIAO LOCAL S.D. 0.458 0.018 0.09u 0.094 0-132 0.951 1.002 0.911 1.000 0.993 0.9714 523
WLST LIDLRTy-SALEM LOCAL S.D. 0.414 0.016 0.090 0.106 0.3/4 0.9/7 1.003 0.922 1.000 0.'393 0.9809 441

SPRIN6fILLO CITY S.D. 0.436 U.01/ 0.095 0.104 0-148 i.lie 1.004 1.089 1.000 1.008 1.0602 lb
MAU RIVER-68E6N LOCAL S.U. 0.504 0.014 0.106 0.076 0.294 1.001 0.990 1.014 1.000 1.008 1.0095 208
NEW CARLISLE-BLIOLL LOCAL S.O. 0.533 0.021 0.111 0.067 0.269 1.019 0.996 1.0h7 1.000 1.008 1.0303 78
NOUT11LASIL811 LOCAL S.O. 0.511 0.020 0.107 0.0/3 0.289 1.003 0.991 1.031 1.000 1.008 1.0071 231
NONIN4L5TERN LOCAL S.O. 0.495 0.019 0.105 0.0/7 0.304 0.981 0.998 1.009 1.000 1.000 0.9950 324
SOuTNLAsTfON LOCAL S.O. 0.3 /8 0.015 0.084 0.131 0.393 0.957 1.010 0.9/1 1.000 1.008 0.9846 410
SPRIN6fILLO LOCAL S.O. 0.518 0.021 0.11e 0.065 0.264 1.002 0.995 1.047 1.000 1.008 1.0082 219

mlLfOND LX VIL S.0 0.504 0.019 0.106 0.014 0.296 1.021 0.997 1.034 1.000 1.003 1.0151 164
NEW RIComOND Ex VIL S.0 0.468 0.01u 0.101 0.89/ 0.316 0.995 1.004 1.006 1.000 1.003 0.9992 293
UATAVIA LOCAL S.O. 0.446 0.011 0.091 0.103 0.336 0.96o 1.005 0.966 1.000 1.003 0.9824 4ei
ULTNtL-TATS LOCAL S.O. 0.461 0.018 0.099 0.096 0.3e5 0.9/6 1.00J 0.989 1.000 1.003 0.9886 377
CLERmONI NONTHLASIE8N LOCAL S. 0.4/0 0.018 0.100 0.083 0.329 0.980 0.99d 0.991 1.000 1.001 0.9909 354
TtLICITY-FRANKLIN LOCAL S.D. 0.443 0.01/ 0.095 0.095 0-150 0.951 1.001 0.953 1.000 1.003 0.9/50 494
605ottl LOCAL 5.9. 0.506 0.020 0.10/ 0.0/9 0.209 0.993 0.994 1.017 1.000 1.00J 0.9989 295
wLST CLEkmoNT LOCAL S.U. 0.4// 0.018 0.101 0.019 0-124 1.644 0.99/ 1.052 1.000 1.003 1.02/1 94
WILLIAMStmlio LOCAL S.O. 0.49/ 0.019 0.106 0.0H1 0.e95 0.9/4 1.000 0.995 1.000 1.003 0.98/4 390

WILMINGTON CITY S.U. 0.444 U.01/ 0.096 0.105 0.337 1.069 1.006 0.952 1.000 0.984 1.0207 121
8LANCNESTER LOCAL S.U. 0.4h/ 0.618 0.100 0.08/ 0.328 0.995 1.000 0.910 1.000 0.964 0.9053 406
CLINTON MASSIF LOCAL 5.D. 0.421 0.016 0.091 0.102 0.J/0 0.911 1.002 0.918 1.000 0.984 0.9/67 4/8
tA51 CLINTON LOCAL 5.0. 0.451 0.018 0.098 0.096 0.335 0.9/0 1.002 0.92d 1.000 0.984 0.9/41 505

LAST LIVEOPoOL CITY S.U. 0.J/1 0.014 0.06e 0.124 0.409 1.01/ 1.001 0.984 1.000 0.990 1.0009 2/9
LAST MAlEsTlut CITY 5.1). 0.504 0.019 0.106 0.0// 0.291 0.965 0.990 0.969 1.000 0.990 0.975/ 486
SALEM CITY S.D. U.44/ 0.019 0.105 0.077 0-101 1.00/ 0.998 0.994 1.000 0.990 0.9997 eh()
AILILSVILLE CITY S.U. 0.441 0.01/ 0.096 0.102 0.344 0.965 1.004 0.954 1.000 0.990 L.9/69 414
CoLOMOIANA tX VII S.O 0.515 0.020 0.108 0.074 0.281 0.965 0.998 0.961 1.000 0.990 0.9/48 496
LLLIoNIA Ex VIL 5.0 0.508 0.019 0.10/ 0.0/3 0.291 0.951 0.99/ 0.949 1.000 0.990 0.9667 548
LIS8811 EX VII S.D 0.'336 0.021 0.11e 0.065 0.26/ 0.961 0.996 0.954 1.000 0.990 0.9718 518
utAvtli LOCAL S.O. 0.526 0.0,0 0.110 0.088 0.2/6 0.991 0.996 0.994 1.000 0.990 0.9918 346
Luis/1/11w LOCAL S. D. 0.524 0.020 0.110 0.0/1 0.2/5 0.956 0.998 0.953 1.000 0.990 0.9688 519
souTotON LOCAL S.D. 0.45/ 0.01d 0.099 0.099 0-12/ 0.956 1.2'04 0.9Se 1.000 0.490 0.9/18 1.19

oNlItO LOCAL S.U. 0.')05 0.01) 0.10/ 0.0/6 0.29J 0.963 0.996 0.95o 1.000 0.990 0.9/13 511
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COSHOCTON CITY S.U. 0.496 0.019 0.105 0.085 0.e94 1.060 1.001 0.994 .000 0.988 1.0294 83
RIDGEWOOD LOCAL S.O. 0.403 0.018 0.100 0.095 0.125 0.992 1.001 0.90 .000 0.988 0.9863 398
RIVER VIEW LOCAL S.u. 0.189 0.015 0.046 0.12e 0.108 1.041 1.00d 0.952 .000 0.988 1.0074 e27

BuCliRuS (fly S.U. 0.4/5 0.018 0.101 0.081 0.319 1.011 1.000 0.981 .000 0.998- 1.0013 276
GALLON CITY S.D. 0.501 0.019 0.106 0.077 0.[9d 1.048 0.99d 1.007 .000 0.994 1.0227 116
CRESTLINE EX vIL 5.0 0.460 0.01u 0.098 0.085 0.119 0.901 0.999 0.949 .000 0.994 0.9840 413
tioCKEYE CFNTRAL LOCAL S.U. 0.40d 0.010 0.0h9 0.113 0.J/4 0.967 1.006 0.964 .000 0.994 0.9813 430
COLOuti. CRAWORD LOCAL S.D. 0.4d0 0.018 0.102 0.081 0.31/ 0.981 0.999 0.957 .000 0.994 0.9852 407
WYNFORD LOCAL S.O. 0.42d 0.016 0.092 0.095 0.367 0.9/8 1.000 0.949 .000 0.994 0.9834 419

8AY VILLAGE CITY S.U. 0.512 0.022 0.116 0.050 0.244 1.025 0.991 1.112 .000 .023 .0325 64
8EACHWOOD CITY S.D. 0.494 0.019 0.104 0.0/2 0.110 1.00/ 0.995 1.064 .000 .023 .01:3 146
HLUFORD CITY S.D. 0.53/ 0.021 0.112 0.064 0.266 1.031 0.99S 1.117 .000 .023 .0192 43
BEREA CM S.D. 0.55e 0.021 0.114 0.060 0.253 1.054 0.994 1.169 .000 .023 .0547 e3
HRECKSVIILE CITY S.D. 0.516 0.021 0.111 0.062 0.2/0 1.019 0.994 1.105 .000 .023 .0281 88
tft'OOKLYN CITY S.D. 0.451 0.017 0.097 0.080 0.152 0.986 0.996 1.041 .000 .023 .0057 239
C..EvELANO CITY S.U. 0.294 0,012 0.061 0.164 0.461 1.119 1.016 1.208 .000 .023 .0658 10
CLEVELANU HIS.-uNlv. HIS. CITY 0.505 0.019 0.106 0.0/1 0.298 1.038 0.99b 1.1)6 .000 .023 .0404 40
LAST CLEVELAND CIIY S.U. 0.311 0.013 0.071 0.163 0.443 1.011 1.017 1.096 .000 .023 .0207 128
EUCLID CITY s.O. 0.537 0.0e1 0.112 0.06b 0.e65 1.041 0.996 1.148 .000 .023 .0449 33
FAIRvIlw PARK CITY S.D. 0.5/8 0.0e2 0.118 0.051 0.231 1.021 0.991 1.116 .000 .023 .0312 73
bAuFIELD HEIGHTS CITY S.U. 0.541 0.021 0.112 0.065 0.261 1.024 0.995 1.131 .000 .023 .0335 62
LAKEWOOD CITY S.U. 0.51d 0.020 0.108 0.064 0.e85 1.019 0.995 1.130 .000 .023 .0383 46
mrPLE HEI6HI5 CITY S.U. 0.495 0.019 0.104 0.0/1 0.311 1.023 0.995 1.119 .000 .023 .0310 75
HAYFIELD CITY s.O. 0.401 0.015 0.087 0.097 0.400 1.010 0.999 1.077 .030 .023 .022:1 118
NORTH OLMSIED CM S.U. 0.542 0.0e1 0.111 0.064 0.261 1.030 0.995 1.118 .000 .023 .0354 57
NORTH UOYALION CITY S.U. 0.513 0.0e0 0.108 0.071 0.288 1.009 0.996 1.090 .000 .023 .0212 123
uLmSIED FALLS CITY 0.531 0.0e0 0.111 0.063 0.e/5 1.014 0.994 1.092 .000 .023 .0240 111
09ANbE CITY S.O. 0.517 0.010 0.108 0.064 0.291 1.01/ 0.994 1.06: .000 .02i .0247 108
PARMA CIIY S.U. 0.495 0.019 0.105 0.0/4 0.307 1.05/ 0.996 1.167 ; 000 .023 .0527 24
ROCKY RIVER CITY 5.11. 0.569 0.022 0.117 0.056 0.216 1.025 0.993 1.113 1.000 .023 .0327 63
SHAKER 11EI6HiS CITY S.U. 0.553 0.021 0.114 0.059 0.253 1.013 0.994 1.140 1.000 .0e3 .0401 41
SuLON CITY S.U. 0.5e1 0.020 0.109 0.065 0.2114 1.028 0.994 1.097 1.000 .023 .0117 /0
SOUTH EUCLID-LyoUfluRSI CITY S. 0.546 0.021 0.111 0.061 0.258 1.02/ 0.994 1.131 1.000 .023 .0357 56
SIRNGSvILLI CITY S.U. 0.512 0.0e0 0.111 0.062 0.2 /b 1.024 0.991 /.114 1.000 .023 .0318 o9
wARRENSvILLE HEIGHTS CIIY S.D. 0.51/ 0.0e1 0.112 0.065 0.266 1.010 0.995 1.080 1.000 .023 .0200 129
NESTLAKE CITY S.D. 0.51/ 0.020 0.109 0.0/2 0.102 1.01/ 0.997 1.099 1.000 .023 .0260 100
CHAGRIN FALLS tx vIL S.0 0.546 0.021 0.111 0.058 0.261 1.015 0.991 1.082 1.000 .023 .0235 114
dRATINAHL LOCAL S.D. 0.59e 0.0e3 0.110 0.048 0.21/ 0.959 0.991 0.9/4 1.000 .023 0.91/e 468
CUYAHOGA Ht IWI1S LOCAL S.U. 0.605 0.0e1 0.122 0.045 0.e45 0.999 0.990 1.0HI 1.000 .023 1.0141 76
INDEPENDENCE LOCAL S.U. 0.5e7 0.020 0.110 0.0/0 0.1/2 0.998 0.99/ 1.0/8 1.000 .023 1.0141 175
RICHmoND HEIGHTS LOCAL S.D. U.shb9 0.0e2 0.117 0.053 0.240 1.605 0.99e 1.06d 1.000 .023 1.0164 157

GREANvILLE CITY S.D. 0.4/5 0.018 0.101 0.084 0,321 1.048 0.999 0.969 1.000 0.985 1.014/ 169
VERSAILLES LX vIL S.D 0.459 0.01d 0.098 0.089 0.116 0.972 I.1'00 0.929 1.000 0.985 0.9754 489
ANSoulA LOCAL S.U. 0.419 0.01/ 0.095 0.10e 0.148 0.95e 1.004 0.921 1.000 0.985 0.9664 551
AuCAuum-HuILER LOCAL S.D. 6.513 0.020 0.10d 0.079 0.e/9 0.910 1.000 0.944 1.000 0.985 0.9741 503
FRANKLIN-mONROE LOCAL S.U. 0.4e1 0.016 0.09e 0.095 0.169 0.950 1.000 0.u94 1.000 0.985 0.9613 560
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MISSISSINAWA VALLEY LOLA:. S.U. 0.120 0.01 i 0.0/3 0.165 0.430 0.950 1.019 0.914 1.000 0.985 0.9/15 521
TRI-VILLA61_ LOCAL S.D. 0.424 0.010 0.091 0.095 0.114 0.95/ 1.000 0.910 1.000 0.985 0.9645 541

UEFIANCt CITY S.D. 0.494 0.019 0.105 0.018 0.305 1.0/2 0.99d 1.014 1.000 0.999 1.036h 53
HICKSVILLE Ex VIL 5.11 0.5/5 0.022 0.11d 0.053 0.233 1.000 0.992 1.012 1.000 0.999 1.0009 218
AYERSVILLE LOCAL S.D. 0.499 0.019 0.106 0.01/ 0.300 0.995 0.998 0.906 1.000 0.999 0.9956 319
CENTRAL LOCAL S.D. 0.480 0.019 0.102 0.088 0.312 0.991 1.001 0.976 1.000 0.999 0.9929 341
NORIMEASTERN LOCAL S.D. 0.45/ 0.010 0.098 0.091 0.336 0.98/ 1.001 0.955 1.000 0.999 0.9894 368

Dt.LAWAIIL CITY S.D. 0.50 0.020 0.101 0.0/6 0.2(18 1.062 0.998 0.909 1.000 0.991 1.0278 69
DIG WALNUT LuCAL S.D. 0.506 0.019 0.106 0.071 0.298 1.009 0.996 0.9/9 1.000 0.991 0.9996 290
BUCKEYE VALLEY LOCAL S.D. 0.45u 0.017 0.097 0.092 0.344 1.010 1.001 0.954 1.000 0.991 0.99/3 310
OLINTAN6Y LOCAL S.D. 0.494 0.019 0.105 0.070 0.104 0.902 0.998 0.946 1.000 0.991 0.9029 423

HURON CITY S.D. 0.536 0.021 0.112 0.066 0.266 1.006 0.996 1.028 1.000 1.013 1.0100 203
SANDUSKY CITY S.D. 0.449 0.011 0.097 0.098 0.338 1.082 1.003 1.091 1.000 1.013 1.0502 26
DiRLIN-MILAN LOCAL S.D. 0.513 0.020 0.108 0.0/S 0.285 0.995 3.998 1.036 1.000 1.013 1.0051 243
MAR6ARETTA LOCAL S.D. 0.529 0.020 0.110 0.064 8.211 1.006 0.994 1.046 1.000 1.013 1.0118 109
PLRKINS LOCAL S.D. 0.490 0.019 0.105 0.0110 0.300 1.015 0.999 1.05) 1.000 1.013 1.0173 147
VLNMILION LOCAL S.D. 0.549 0.021 0.114 0.064 0.252 1.045 0.995 1.004 1.000 1.013 1.03/6 50

LANCASTER CITY S.U. 8.4/6 0.010 0.10e 0.087 0.114 1.08/ 1.000 1.020 1.000 0.991 1.0400 19
AIANDACLEARCREAK LOCAL S.D. 0.4SO 0.018 0.097 0.102 0.333 0.95/ 1.005 0.948 1.000 0.991 0.9727 515

L4 81_1446 UNION LOCAL S.D. 0.463 0.018 0.100 0.096 0.321 0.946 1.001 0.940 1.000 0.991 0.9663 554,j
OLOOM-CARROLI LOCAL S.U. 0.s03 0.619 0.106 0.077 0.295 0.960 0.990 0.957 1.000 0.991 0.9769 475
`AIRFIELD UNION LOCAL S.D. 0.450 0.010 0.098 0.094 0.335 0.96/ 1.002 0.950 1.000 0.991 0.9//1 471
LIHERIY UNION-THURSTON LOCAL S 0.4/3 0.010 0.101 0.090 0.311 0.965 1.002 0.963 1.000 0.991 0.9/70 473
PICKLRINWON LOCAL S.D. 0.559 0.021 0.115 0.058 0.24/ 0.900 0.994 0.993 1.000 0.991 0.9860 401
WALNUT TWP LOCAL S.D. 0.400 0.019 0.104 0.082 0.30d 0.942 0.999 0.913 1.000 0.991 0.959u 582

WASHIN6TOR COURT 110U5f CIIY ,. 0.4// 0.019 0.102 0.09S 0.308 1.053 1.004 0.929 1.000 0.911 1.0100 194
MIAMI TRACE LOCAL S.D. 0.41/ 0..111 0.095 0.109 0.142 1.009 1.00/ 0,926 1.000 0.911 1.0240 112

DiXLEY CITY S.D. 0.s/5 0.022 0.118 0.056 0.2d8 0.9110 0.994 1.044 1.000 1.003 0.9909 296
COL0m8US CITY S.D. 0.408 0.016 0.009 0.114 0.3/2 1.150 1.006 1.115 1.000 1.003 I.0/// 3
6RANOVIEW HtI615 CITY S.D. 0.555 0.022 0.115 0.065 0.243 0.9/8 0.99/ 1.011 1.000 1.003 0.9898 367
REMOLOSDUR6 CITY S. 0. 0.510 0.021 0.112 0.667 0.262 0.994 6.996 1.036 1.000 1.003 1.0014 275
SCIOTO-DAR8Y CITY S.O. 8.512 0.020 0.108 0.072 0.200 0.991 0.99/ 1.034 1.000 1.003 0.9999 288
SOUTH-WtSURN CITY S.D. 0.42/ 0.016 0.092 0.096 0. 3611 1.021 1.001 1.008 1.000 1.003 1.01/1 151
UPPER ARLINUION CITY S.D. 0.-)s1 0.022 0.115 0.062 0.241, 1.021 0.996 1.090 1.000 1.003 1.0225 Ill
wtfiRVILIt CITY S.D. 0.51/ U.u21 0.112 0.064 0.26/ 1.012 0,995 1.064 1.000 1.003 1.0144 172
'.;HITEHALL CITY S.u. 0.519 0.020 0.109 0.076 0.2/5 0.996 0.999 1.033 1.000 1.003 1.0024 266
JOITHINoION CITY S.O. 0.550 0.021 0.114 0.060 0.155 1.006 0.994 1.052 1.000 1.003 1.0100 205
CANAL WINCHESTER LOCAL 5.0. 0.521 0.020 0.110 0.0/2 0.2/5 0.966 0.997 0.986 1.000 1.003 0.9813 437
6w8vEPURI-mAOISON 0.522 0.020 0.109 0.0/0 0.218 0.99/ 0.99/ 1.044 1.000 1.003 1.0042 247
riAMIIION Lora. S.U. 0.486 0.019 0.103 0.083 0.109 0 941 0.999 0.992 1.000 1.003 0.9911 352
.11.11-060n LOcAL S.D. 0.544 0.021 0.113 0.063 0.e",9 0.994 0.995 1.044 1.000 1.003 1.0021 269
VLAIII LOCAL S.U. 0.522 0.020 0.109 0.069 0.280 0.952 0.996 0.9/0 1.000 1.003 0.9/25 S16

WAuSLON ix VIL S.11 0.521 0.020 0.109 0.0/0 0.280 0.99) 0.996 0.941 1.000 1.000 0.9985 298
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ARCROOLD AREA LOCAL S.O. 0.54h (hoe' 0.114 0.obe 0.156 0.99, 0.995 0.995 1.000 1.000 0.99// 306
LVEN6REEN LOCAL S.O. 0.353 0.014 0.0/u 0.118 0.416 0.994 1.001 0.9b9 1.000 1.000 0.9955 320
GORHAR-FAYETTE LOCAL S.D. 0.515 0.0e0 0.110 0.066 0.276 0.9/2 0.996 0.9, 1.000 1.000 0.9821 432
pETTISVILLE LOCAL S.D. 0.49t> 0.019 0.105 0 076 0.305 0.948 0.997 0.933 1.000 1.000 0.96/5 547
PIKE-DELTA-yORK LOCAL S.D. 0.41d 0.017 0.094 0.115 0.34/ 0.989 1.008 0.909 1.000 1.000 0.9944 329
SwANTON LOCAL S.D. 0.528 0.0e0 0.110 0.069 0.1 /1 1.005 0.99/ 1.005 1.000 1.000 ..0030 2S1

5ALLIPOLIS CITY S.U. U.444 0.011 0.096 0.10e 0.340 1.044 1.0'15 0.914 1.0OU U.9fO 1.0009 200
UALLIA COUNTY LOCAL S.O. 0.1/4 0.015 0.083 0.110 0.3411 1.05/ 1.010 0.b90 1.000 0.970 1.0004 283

BERKSNIRE LOCAL S.D. 0.419 0.019 0.102 0.009 0.111 1.015 1.001 1.095 1.000 1.035 1.02/6 90
CARDINAL LOCAI %.D. 0.443 0.01/ 0.096 0.101 0-143 1.00i 1.003 1.073 1.000 1.035 1.0211 124
CHARDON LOCAL S.O. 0.5211 0.0e0 0.110 0.064 0.27h 1.061 0.994 1.129 1.000 1.035 1.0562 20
KENSION LOCAL S.O. 0.458 0.017 0.048 0.080 0.341 1.011 0.996 1.091 1.000 1.035 1.0361 55
LEDGEMONT LOCAL S.D. 0.47/ 0.010 0.101 0.000 0.323 0.991 0.99/ 1.056 1.000 1.035 1.0139 1/8
NEWIURY LOCAL S.D. 0.494 0.019 0.104 0.074 0.309 0.998 0.996 1.6/6 1.000 1.035 1.0179 143
WEST GEAUDA LOCAL S.U. 0.541 U.021 0.112 0.061 o.263 1.011 0.994 1.138 1.000 1.035 1.0666 8

FA1R8ORN CITY S.D. 0.518 0.0e0 0.110 0.070 0.272 1.089 0.996 1.113 1.000 1.022 1.3653 11
xEN1A CITY S.D. 0.455 0.018 0.098 0.098 0.331 1.071 1.003 1.110 1.000 1.022 1.0505 25
YELLOW SPRIN6S LX VIL 5.0 0.525 0.020 0.110 0.06/ 0.27u 0.993 0.991) 1.049 1.000 1.022 1.00/7 22S
ULAVE.RCREEK LOCAL S.U. 0.551 0.021 0.114 0.058 0.256 1.084 0.993 1.128 1.000 1.022 1.0664 9
CEDAR CLIFF LOCAL S.O. 0.481 0.019 0.103 0.088 0.309 0.973 1.001 1.005 1.000 1.022 0.9942 332
uqEENEVI,W LOCAL S.D. 0.401 0.01u 0.088 0.119 0-176 0.982 1.007 1.033 1.000 1.022 1.0042 24d
SD6AUCPEEK LOCAL S.D. 0.509 0.028 0.10/ 0.71 0.294 1.010 0.996 1.063 1.000 1.022 1.0181 141

CAmDRID6E CITY S.D. 0.J26 0.020 0.111 0.01/ 0.266 1.1Ub 1.000 0.900 1.000 0.982 1.0408 27
ROLLIN() HILLS LOCAL S.D. 0.491 0.019 0.105 0.0117 0.196 1.039 1.002 0.964 1.1100 0.982 1.0100 202

CINCINNATI CIIY S.D. 0.254 0.010 0.,.,58 0.1/1 0.505 1.114 1.016 1.140 1.000 .o15 1.0450 31
HEIR PARK CITY 5.0. U.511 0.0eU U.111 0.068 0.1/0 0.995 0.496 1.071 1.000 .015 1.0094 209
6NEENDILLS-FOREST PARK CITY S. 0.541 0.011 0.112 0.06,2 0.164 1.014 0.994 1.096 1.000 .015 1.02/6 91
LOCKLAND CITY S.D. 0.S16 0.020 0.111 6.075 0.268 0.980 0.998 1.02i 1.000 .015 0.9962 317
LOVELAND CITY S.D. JSed 0.0e0 0.111 6.0/0 0.2/1 0.99/ 0.997 1.064 1.000 .01a 1.0096 207
RADIIRA CITY S.D. 0.535 0.0e1 u.112 0.065 0.264 0.992 0.995 1.057 1.000 .015 1.0063 234
HAH1ENONT CITY S.D. 0.541 0.021 0.113 0.066 U.160 0.999 0.996 1.067 1.000 ,O15 1.0167 195
HuoN1 DEALINY City S.D. 0.540 0.011 0.112 0.066 0.161 1.020 0.996 1.104 1.000 .015 1.0262 99
WHIN COLLL6E RILL CITY S.D. 0.51(i 0.020 0 109 0.075 0.1/8 0.998 0.998 1.00S 1.000 .015 1.0122 165
NONwoOD CIIY S.D. 0.55 0.,12 0.115 0.067 0.241 1.014 0.99/ 1.100 1.000 .015 1.02e6 115
PhiNCEION CITY S.U. (1.415 U.UIV 0.102 0.0911 0.115 1.0e", 1.0G1 1.102 1.000 .015 1.0269 95
ULAO1N0 CITY S.U. 0.51, U.0e0 0.108 0.u/1 0.181 0.99u 0.997 1.064 1.000 .015 1.910.1 200
Si HERNANO-ElMw001) PLACE CITY 0.56/ 0.022 (1.111 0.06S 0.228 0.981 0.99/ 1.048 1.600 .PI5 0.99 1 301
SYCAMORE CITY S.U. 0.515 0.6e0 0.108 0.089 0.2a8 1.000 6.99h 1.681 1.000 ,u15 1.0160 158
'11(001116 CM( S.O. '.')19 0.0e0 0.109 °Alt.() 0.c0! 0,91(. 0.994 1.055 1.000 .015 1.0001 221
INDIAN 111,L Ex VIL SA) ...369 0.d22 0.111 O. W46 0.236 1.00/ 0.991 1.0d3 1.000 .015 1.01/2 150
fINNEYTOWN LOCAL S.D. 0.5e9 0.0e0 U.110 0.066 0.e/5 1.008 0.995 1.077 1.000 .015 1.0169 153
foRESf RILIS LOCAL S.D. 0.559 0.0e1 0.115 0.056 .249 1.020 0.991 1.106 1.000 .015 1.0269 96
NoUINwFSI IOC S.D. 0.b09 0.019 0.10/ 0.0/0 0.294 1.023 0.996 1.110 1.000 .015 1.0281 0,
OAK HILLS L( S.D. 0.'119 0.020 0.109 0.069 U.281 1.+11) 0.996 1.112 1.000 .015 1.0263 98
(81111wtS1 Lu...AL S.D. 0.511 0.020 0.100 0.07/ 0.181 0.994 0.999 1.071 1.000 .015 1.0069 215
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!DUFF R1VENS LOCAL S.D. 0.541 0.021 0.113 0.061 0.250 0.994 0.996 1.0/1 1.000 1.015 1.0004 218

FINDLAY Clly S.D. 0.460 0.010 0.094 0.089 0.31; 1.141 1.000 1.046 1.000 1.004 1.0/07 5

AWCAUIA LOCAL S.D. 0.436 0.011 0.094 0.090 0.364 0.966 0.999 0.95/ 1.000 1.004 0.9828 425

AOLINC:-,0 LOCAL S.D. 0.504 0.019 0.106 0.0/4 0.296 .950 0.997 0.959 1.000 1.004 0.9754 480

COUY-RAwSON LOCAL S.O. 0.462 0.018 0.099 0.009 O.J12 0.960 1.000 0.962 1.000 1.004 0.9794 449

LIDEkly-BENION LOCAL S.O. 0.533 0.020 0.111 0.064 0.2/1 0.95/ 0.995 0.958 1.000 1.004 0.9735 510

MCC0701 LOCAL S.O. 0.440 0.017 0.096 0.009 0.350 0.960 0.999 0.955 1.000 1.004 0.9190 451

VAN dUkfN LUCID S.O. 0.540 0.021 0.;14 0.062 0.256 0.9/2 0.915 0.990 1.000 1.004 0.9851 408

VAN1UL LOCAL S.U. 0.433 0.01/ 0.093 0.095 0.362 0.930 1.000 0.9e6 1.000 1.004 0.9676 545

KLNIDN CITY S.D. 0.491 0.0:9 0.104 0.0114 0.301 1.024 1.001 0.931 1.000 0.916 0.9972 ill

AUA EX vIL 5.0 0.499 0.019 0.106 0.0// 0.290 0.969 0.999 0.875 1.000 0.976 0.9639 567

HAW0IN NORTH'- LOCAL S.D. 11.409 0.1116 0.009 1'.101 0.384 0.931 1.002 0.851 1.000 0.9/6 0.9492 590

klOG.:MONI LOCAL S.D. 0.4/9 0.019 0.103 0.093 0.307 0.932 1.003 0.802 1.000 0.916 0.94/8 599

OlviaUALf LOCAL S.U. 0.452 0.01/ 0.097 0.008 0.346 0.916 1.000 0.849 1.000 0.976 0.9/10 525

ueetu SCIOTO VALLEY LOCAL S.D. 0.460 0.018 0.099 0.094 0-130 0.960 1.002 0.094 1.000 0.976 0.9630 572

DAMSON DILI% CITY S.U. 0.449 0.018 0.09/ 0.106 0.311 1.164 1.006 0.968 1.000 0.901 1.0643 13

CON01100 VALILY UNION LOCAL S. 0.51's 0.020 0.109 0.085 0.211 0,964 1.003 0.904 1.000 6.981 0.9659 568

NAPOLEON CIIY S.O. 0.520 0.020 6.109 9.0/4 0.216 1.069 0.990 1.1109 1.000 0.999 1.0363 54

Ln DOLGATE LOCAL S.D. 0.537 0.021 0.112 0.064 0.261 0.970 0.995 0.960 1.000 0.999 0.9834 418

U") LltitklY CLNItk LOCAL S.D. 0.510 0.020 0.107 0.074 0.290 0.995 0.99' 0.977 1.000 0.999 0.9946 325

F'AII'ICK HENRY LOCAL 5.0. 0.396 0.016 0.008 0.133 0.366 1.011 1.013 0.903 1.000 0.999 1.0025 264

DILLSOOk0 CIIY S.D. 0.495 0.019 0.105 0.004 0.290 1.00b 1.001 0.923 1.000 0.975 0.9874 389

6DLENtILL0 Ex VIL S.D 0.4/J 0.018 0.101 0.094 0.314 1.016 1.003 0.917 1.000 0.975 0.9912 350

UDIONI LOCAL S.D. 0.310 0.1112 0.0/1 0.148 0.451 0.931 1.012 0.829 1.000 0.975 0.9545 593

tAlkFIELD LOCAL 5.1). 0.42 0.017 0.091 0.10/ 0.354 0.954 1.005 0.060 1.000 0.975 0.4S90 504

LYNIDUUNG-CLAY LOCAL S.O. 11.446 0.01/ 0.09/ 0.104 0.336 0.96J 1.005 0.891 1.000 0.975 0.9647 564

LOGAN CIIY S.D. 0.44u 0.01/ 0.096 0.108 0.339 1.19J 1.007 0.945 1.000 0.911 1.0/11 4

tASI HOLMES LOCAL S.D. 0.205 0.009 0.049 0.124 0.514 1.000 1.031 0.877 1.000 0.972 0.9800 446

WLSI 0OLDES LOCAL 5.0. 0.411 0.016 0.090 0.10/ 0.3 /5 1.050 1.004 0.090 1.000 0.912 1.0040 250

uLILAWIE CITY S.O. 11.500 0.020 0.10/ 0.016 0.e11) 1.012 0.990 1.028 1.000 1.005 1.0200 125

NOUwALK CIIY S.D. 6.491 0.019 0.11)5 0.00/ 0.299 1.029 1.001 1.036 1.000 1.005 1.0196 131

wIL_Ak0 CIIY S.D. 0.4911 0.019 0., 6 0.004 0.491 1.01J 1.001 1.027 1.000 1.005 1.010/ 196

MU- VILLE LOCAL 5.,1. 0.469 0.010 0.100 0.080 0.325 0.95/ 1.000 0.963 1 000 1.005 0.9/78 462

N JNOON LOCAL S.O. 0.448 0.011 0.09/ 0.101) 0.130 6.941 1.003 0.979 1.000 1.005 0.9894 369

SoUID CFNIRAL LOCAL S.O. 0.400 0.010 0.102 0.082 0.J1/ 0.965 0.999 0.961 1.000 1.005 0.9001 442

voLSILUN REStkVE LOCAL S.U. 0.532 0.020 0.111 1.o65 0.272 0.992 0.995 1.022 1.000 1 005 0.9995 291

JACKSON CITY S.D. 0-108 0.015 0.066 0.111 0.J79 1.04U 1.012 0.915 1.000 0.9/4 1.0016 214

wILLSION CIIY 5.0. 0.414 0.01/ 0.095 0.115 P.1J9 1.012 1.009 0.'9)4 1.000 0.9/4 0.9014 391

OAK DILI UNION LOCAL S.O. 0.314 0.013 0.0/6 0.150 0.419 0.901 1.018 0.803 1.000 0.9/4 0.9/44 502

SILOANVILLE illY S.O. 0.J/1 0.015 o.uoJ 0.I30 0.399 1.021 1.010 0.994 1.000 0.995 1.0054 240
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TORONTO CITY S.U. 0.499 0.019 0.106 0.001 0.295 0.982 0.999 0.9m/ .000 0.995 0.9882 381

OUCKEYE LOCAL S.D. 0.46/ 0.010 U.IUU 0.092 0.323 1.025 1.002 1.0e3 .000 J.995 ',.0125 184

fOISON LOCAL S.O. 0.503 0.620 0.1U/ 0.001 0.290 1.029 1.000 1.021 .000 0.995 1.0155 161

INDIAN CREEK LOCAL S.O. 0.538 0.0e1 0.112 0.065 0.264 1.040 0.995 1.039 .000 0.995 1.0246 109

moUNT VERNON CIIY S.D. 0.526 0.020 0.110 .0 /3 o.e/o 1.109 0.998 1.009 .000 0.988 1.05,31 22
CENTEWERING LOCAL S.O. 0.52/ 0.0e0 0.110 0.069 0.2141 0.95/ 0.991 0.9.13 .000 0.988 0.9667 549
MANVILLE LOCAL S.U. 0.420 0.016 0.092 0.109 0.363 0.953 1.005 0.909 .000 0.988 0.96/5 S46

LAS( KNOX LOCAL S.D. 0.4e/ 0.017 0.093 0.I09 0.3.J4 0.951 1.006 0.903 .000 0.50e 0.9657 559
FREDERICKTOwN LOCAL S.D. 0.481 0.019 0.103 0.085 0.311 0.982 1.000 0.941 .000 0.988 0.9814 435

PAINEsVILIL CITY S.D. 0.445 0.01/ 0.096 0.101 0.339 1.00/ 1.004 1.0.5 1.000 1.022 1.0171 152
WICKLIFFE CITY 5.0. 0.513 0.020 0.108 0.069 0.291 I.JId 0.995 1._94 .000 1.022 1.0257 102

wILLOU6dor-FASILAKf CIIY S.D. u.501 0.019 0.106 0.0/3 0.7oe 1.094 0.99b 1.149 .000 1.022 1.0695 6

fAlt,WORT HAkdOR EX VIL 5.0 0.502 0.019 0.106 0.079 0.29J 0.9113 0.999 1.040 .000 1.022 1.0023 268
mtNTOk fX VII 5.0 0.521 0.020 0.109 0.069 0.2111 1.0/5 0.996 1.132 .000 1.022 1.0597 17

KIRILAND LOCAL S.D. 0.533 0.020 0.111 0.064 0.212 0.995 '1.994 1.066 .000 1.022 1.0106 198

MADISON LOCAL S.O. 0.550 0.0e1 0.114 0.060 0.254 1.020 0.994 1.104 .000 1.022 1.0205 86
PAINESVILLE TWP LOCAL S.O. 0.55) 0.021 0.114 0.060 0.251 1.010 0.994 1.114 .000 1.022 1.0350 59
PERRY LOCAL S.D. 0.532 0.020 0.111 0.064 0.2/3 0.991 0.994 1.069 .000 1.022 1.0121 187

IR0NTON CITY S.U. 0.36/ 0.015 0.00L 0.140 J.395 1.009 1.014 0.954 .000 0.983 0.9929 339
AiESAPLAKE ONION EX VIL S.D 0.459 O.Uld U.099 0.104 0.320 0.912 I.00b 0.944 .000 0.983 0.9163 481
UAwSON-104yAN1 LOCAL S.U. 0.3/9 0.015 0.084 0.131 0.391 0.951 1.011 0.916 .000 0.983 0./b99 533
fAIRLAND LOCAL S.D. 0.4dd 0.019 0.104 0.090 0.299 0.9/0 1.003 0.931 .000 0.983 0.9732 5)4
ROCK HILL LOC, S.D. 6.362 0.014 0.000 0.131 0.413 0.9/4 1.009 0.901 .000 0.983 0.9760 483
SOUTH POINI LOCAL S.O. 0.519 0.020 0.109 0.012 0.ed0 0.985 0.991 0.958 .000 0.983 0.9028 424
SYMMES VALLEY LOCAL S.U. 0.3// 0.015 0.087 0.122 0.403 0.91d 1.007 U.892 .000 0.983 0.9609 580

HEATH C.fY S.U. 0.52d 0.020 0.110 0.061 0.219 0.910 0.994 0.9, 2 ' 000 1.001 0.91186 376
NEWARK CITY S.O. 0.4e6 0.01/ 0.09i 0.109 0.355 1.060 I.00b 1.6 .000 1.001 I.U3Jd 61

ukANVILLE EY VII. S.0 0.545 0.021 0.1IJ 0.062 0.259 0.9/6 0.995 0.984 1.000 1.001 0.9853 405
JoHNSTOwN-muNROE LOCAL S.O. 0.402 0.019 0.103 0.084 0.313 0.915 0.999 0.992 1.000 1.001 0.90/5 388

LAKEWOOD LOCAL S.D. U.464 0.016 0.100 0.094 0.324 0.99 1.003 1.006 1.900 1.001 0.9983 299

LICKIN6 0t16HTs LOCAL .t). 0.196 0.015 0.0H/ 0.111 0.390 3.96e 1.004 0.953 1.000 1.001 0.9012 438
LICKING VALLEY LOCAL S.O. 0.4/0 0.016 0.101 0.080 0.3e3 0.91/ 1.000 0.991 1.000 1.001 0.9dbh 3/9
`1014111 FORK LOCAL S.D. 0.45 0.016 0.09U 0.091 0.J 1d 1.000 1.001 1.005 1.000 1.001 1.0044 246
NORIHRIDuE LOCAL S.D. 0.t-)5 0.014 0.0/9 0.12/ 0.4e5 0.9'..1 1.00/ 0.955 1.000 1.001 0.9805 444
SOUTudfSI LICK1N6 LOCAL S.U. 0.,05 0.019 0.10/ 0.0/5 0.24 0.904 0.991 1.001 1.000 1.001 0.992h 342

0E111FONFAIHE CIIY S.U. 0.4/1 0.018 0.101 0.091 0.31 1.030 1.00e 0.950 1.000 0.98e 1.00/2 210
HINJAMIN LO6AN LOCAL S.U. 0.405 0.010 0.089 0.112 0.1/ 1.011 1.005 0.9_10 1.000 0.982 0.9916 349
INDIAN TAKE LOCAL S.U. 0.409 0.016 0.069 0.111'. 0.3do 0.991 1.003 0.910 1.000 0.982 0.9839 414
RIVIHSIDE LOCAL S.O. 0.4/8 0.019 0.102 0.090 0.311 0.950 1.002 0.095 1.000 0.98e 0.9600 5d1

AVON LuCt CITY S.O. 0.564 0.0e2 0.116 0.056 0.e42 1.00/ 0.993 1.0/5 1.000 1.011 1.0158 159
ELYRIA CITY S.U. u.sii 0.0e1 0.11e 0.0 /0 0.264 1.0/1 0.99/ 1.111 1.000 1.013 1.0560 21

LORAIN CITY S.D. J.440 0.OId 0.09/ 0.10J u.34 1.064 1.005 1.11/ 1.000 1.011 1.0446 34

NuRlo 141061-VILIF CIIY S.D. 0.,..(1 0.020 0.110 0.96/ 0.Z/4 1.000 0.96 1.1374 1.000 1.011 1.11157 160

OULRL1N CIIY S.U. LI . 045 0.01/ O. U9fi LI . 10 1 U.140 U.905 1.004 1.030 1.060 1.013 1.0009 e01
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SHEFFIELD-Staff-11LO LAKL CIIY 0.516 0.021 0.112 u.061 0.269 0.999 0.994 ....)4 .000 .013 1.0101 201
AMHLR51 LX VIL S.0 0.5t9 0.021 0.112 0.066 0.261 1.009 0.996 .08/ .000 .013 1.0177 145
WILLING1ON EX VIL S.0 0.461 0.016 0.100 0.093 0.322 0.9/7 1.002 .020 .000 .013 0.9955 322
AVON LOCAL S.O. 0.502 0.019 0.106 0.0/0 0.303 0-973 0.995 .01/ .00u .013 0.9920 344
CLEABV1EW LOCAL S.U. 0.424 0.01/ 0.093 0.111 0.350 0.9/1 1.009.: .022 .000 .013 0.9944 330
COLUMBIA LOCAL S.O. 0.520 0.020 0.109 0.012 0.279 0.9/9 0.99/ .0-J5 .000 .013 0.9966 315
FIRUANOS LOCAL S.U. 0.514 0.020 0.108 0.069 0.290 0.9/4 0.995 .034 .000 .013 0.9942 333
KLYSIONL LCrAL 5.0. 0.501 0.020 L.10/ 0.076 6.290 0.976 0.990 .027 .000 .013 0.9945 327
mIDVILw LOCAL S.O. 0.506 0.020 0.101 0.015 0.292 1.000 0.99? .067 .000 .013 1.010/ 197
SOUTH ANHERS1 LOCAL S.U. 0.540 0.021 0.112 0.066 0.261 0.964 0.996 .013 .000 .013 0.5850 409

mA0mLE CITY S.O. 0.446 0.01/ 0.096 0.093 0.340 1.006 1.001 .065 .000 .01/ 1.0146 165
°ROAN CITY S.O. 0.400 0.ulu 0.102 0.0/' 0.321 1.010 0.991 .0.32 .000 .017 1.0186 136
SYLVANIA CITY S.D. 0.4/5 0.010 0.101 0.070 0.321 1.032 0.991 .088 .000 .017 1.0292 04
TOLEDO CITY S.U. 0.316 0.012 0.0/1 0.141 0.460 1.154 1.009 .152 .000 .017 1.0674 7
ANTHUNY WAYNE LOCAL S.O. 0.511 0.020 0.108 0.0/4 0.266 1.000 0.991 .068 .000 .017 1,0119 !d8
OTTAdA HILLS LOCAL S.O. 0.600 0.023 0.121 0.046 0.209 1.004 0.991 .079 .000 .017 1.0153 162
SPRINGFIELD LOCAL S.D. 0.524 0.020 0.110 0.0/0 0.2/6 0.990 0.996 .079 .000 .017 1.0121 1d6
wASHINOTON LOCAL S.O. 0.533 0.020 0.111 0.062 0.214 1.649 0.994 .121 .000 .017 1.0431 37

LONDON CITY S.U. 0.46/ 0.018 0.100 11.092 0.322 1.u12 1.002 0.920 .000 0.982 0.9926 343
JEttLRSON LOCAL S.O. 0.544 0.021 0.111 0.065 0.251 0.991 0.996 0.947 .000 0.982 0.9043 411
JONATHAN ALLIER LOCAL S.D. 0.50/ 0.019 0.107 0.074 0.292 0.993 0.998 0.926 .00u 0.982 0.9031 422
mAU1s0N-PLAINS LOCAL 5.0. 0.462 0.010 0.099 0.094 0.127 1.011 1.002 0.913 .000 0.902 0.9909 356

CAMPBELL CITY S.O. 0.44/ 0.011 0.097 0.10" 0.139 0.98/ 1.003 1.042 .000 .007 1.0010 211
STROTHLRS CITY S.U. 0.500 0.019 0.106 0.077 0.298 0.949 0.998 1.059 .000 .007 1.00/9 223
YOUNOSTOWN CITY S.D. 0.251 0.010 0.051 0.168 0.514 1.085 1.014 1.063 .000 .007 1.030u 79
AOSIINTOWN LOCAL S.U. 0.558 0.021 0.115 0.050 0.24/ 1.031 0.994 1.094 .000 .007 1.029/ 82UOARDMAN LOCAL S.U. 0.553 0.021 0.114 0.060 0.252 1.031 0.994 1.047 .000 .007 1.0299 1:10'
CANFIELO LOCAL S.D. 0.54/ 0.021 0.113 0.061 0.25a 0.985 0.944 1.035 .000 .007 0.99/4 307
JACKSON MILTON LOCAL S.D. 0.46/ 0.010 0.100 0.082 0.334 0.914 0.956 1.007 .000 .007 0.9912 351
LOWELLVILLL LOCAL S.U. 0.5/0 0.022 0.119 0.056 0.225 0.952 0.994 1.001 .000 .001 0.9/36 500 !PoLAND LOCAL S.U. 0.560 0.C22 0.11/ 0.055 0.238 0.992 0.993 1.058 .000 .00/ 1.0037 251
SLDR1NG LOCAL S.O. 0.548 0.021 0.114 0.067 0.250 0.9!! 0.99] 1.030 .030 .00/ 0.9929 340
SOUTH RANGE LOCAL S.O. 0.531 0.020 0.111 0.069 0.269 0.9/2 0.99/ 1.0112 .000 .007 0.9904 359
SORINGFILIO LOCAL S.O. 0.524 0.020 0.110 0.0/1 0.215 0.911 0.99/ 1.013 .00L .00/ 0.9882 382
WISI ORANCH LOCAL s.U. 0.49/ 0.01') 0.105 0.0/9 0.300 0.992 0.998 1.042 .J00 .00/ 1.0029 258
wLSILUN RESEkvL LOCAL S.O. 0.531 0.021 0.111 0.0/0 0.26/ 0.9/2 0.99/ 1.012 .000 .00/ 0.9883 380

HARM CITY S.D. 0.510 0.020 0.100 u.0/9 0.204 1.110 0.999 1.039 .000 0.994 1.0628 14
LLOIN IOLA,. S.D. 0.465 0.018 0.100 0.094 0.323 U.9"1 1.302 0.9/1 .000 0.994 0.9880 365
ellAsANT LOCAL S.O. 0.514 0.C20 0.100 0.C/2 0.206 0.901 o.99/ 0.974 .000 0.994 0.9867 396
RIDOCOAIL LOCAL S.D. u.'.61 0.010 0.099 0.090 0.332 0.964 1.000 0.945 .000 0.994 0.979 484
RIVER vAlLty LOCAL S.D. 11.511 0.021 0.112 0.065 0.268 0.991 0.9/6 0.986 .000 0.994 0.9917 .147

00UNsWILK CITY S.O. 0.540 0.021 0.113 0.060 0.251 1.053 0.994 1.102 .000 1.016 1.0449 32
MLI)INA CIIY S.D. 0.512 0.020 0.111 0.06/ 0.269 1.016 0.996 1.077 .000 1.016 1.031/ /1
wA05wURTH CITY S.D. 0.451 0.01/ 0.091 0.004 0.34d 1.030 0.998 1.058 .000 1.016 1.0248 107
aLACK kIvLB LOCAL S.O. 0.4J0 0.01/ 0.09/ 0.091 0.345 0.965 1.000 1.003 .000 1.016 0.9901 363
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tfUCKLIE LOCAL S.D. 0.521 0.020 0.109 0.068 0.e/9 0.994 U.996 1.044 .000 1.016 1.0061 2.16

CLOvEmLEAf LOCAL S.D. 0.505 0.019 0.106 0.013 0.296 1.040 0.996 1.069 .000 1.016 1.0221 119
H1611LANO LOCAL S.D. 0.544 0.0e1 0.113 6.060 0.262 1.007 0.994 1.062 .000 1.016 1.0148 166

LASI6104 LOCAL S.D. 0.408 0.019 0.104 0.008 0.J05 0.965 1.001 0.470 .000 0.966 0.9595 bk3
mt165 LOCAL S.U. 0.103 0.012 0.068 0.146 0.469 1.05/ 1.011 0.860 .U00 0.966 0.9920 345
SOUlmMN LOCAL S.O. 0.40/ 0.016 0.090 0.12/ 0.360 0.96/ 1.012 0.847 .000 0.966 0.9609 5/9

CtLINA CITY S.O. 0.496 0.019 0.105 0.0/8 0.302 I.u..19 0.998 0.982 .0U0 0.969 1.0142 1/4
COLOWAIER Ex VIL s.D 0.509 0.019 0.107 0.0/0 0.295 U.WIJ 0.996 0.954 .000 0.989 0.9832 421
MARION LOCAL S.O. 0.459 0.0iu 0.099 0.094 0.330 0.964 1.002 0.955 .000 0.969 0.9757 465
mENDON-UNION LOCAL S.U. 0.,41 0.018 0.102 0.078 0.320 0.92/ 0.997 0.891 .000 0.989 0.9503 596
PARTWAY LOCAL S.U. 0.481 0.01,, 0.102 O.U1 "4 0.315 0.966 1.000 0.946 .0(10 0.989 0.9748 491
ST. HENRY CONSOLIUAILU IOCAL 5 0.52) 0.0e0 0.110 U.0/1 0.277 0.972 0.99/ 0.965 .000 0.989 0.9787 453
5001091ST LOCAL 5.11. 0.444 0.011 0.096 0.102 0.341 0.954 1.004 0.940 .000 0.989 0.9704 530

PIOUA 5.0. 0.510 0.020 0.1118 0.079 0.283 1.053 0.949 1.068 .000 1.010 1.03/2 52
IKOY CITY S.U. 0.50/ 0.020 0.10/ 0.076 0.290 1.045 0.998 1.065 .000 1.010 1.0324 65
BRADFORD EX VIL 5.0 0.4"4 0.019 0.104 0.0/5 0.300 0.966 0.996 0.998 .000 1.010 0.9862 400
CIA/1.610N Ex VIL 5.1) 0.540 3.021 u.112 .064 0.262 0.917 0.995 1.006 .000 1.010 0.9909 355
mILION UNION Ex VIL 5.0 0.528 0.020 0.110 0.065 0.2/7 1.0110 0.995 1.029 .000 1.010 1.0061 'Hi
1IPP CITY Ex VIL S.0 0.553 0.041 0.114 0.061 0.250 1.012 0.995 1.046 .000 1.010 1.0144 1/1

rn bLIMEL LOCAL S.D. 0.537 0.021 0.11e 0.064 0.267 0.998 0.995 1.043 .000 1.010 1.0064 233
MIAMI EASE LOCAL S.U. 0.495 0.019 0.105 0.0/9 0.303 0.996 0.998 1.015 .000 1.010 1.0027 262
NtwION fwP LOCAL S.D. 0.481 0.018 0.102 0.0// 0.319 0.9/2 0.99/ 0.99 .000 1.010 0.9886 378

swITLLRLAND OF 0010 LOCAL S.D. 0.444 0.01/ 0.096 0.105 0.338 1.199 1.006 0.974 .000 0.902 .0790

CLNTERVILLL CITY S.D. 0.512 0.040 0.10/ 0.069 0.293 1.033 0.995 .122 .U00 .026 .0315 51
OAYION CITY S.D. 0.310 0.013 0.0/4 0.136 0.448 1.125 1.00d .161 .000 .026 .0652 12
AFITLRIN6 CITY S.U. 0.554 0.021 0.114 0.056 0.254 1.064 0.992 .159 .000 .026 .0599 i6
mfAmISHU146 CITY S.U. 0.52o 0.040 0.11(1 0.064 0.480 1.024 6.994 .IIS .000 .026 .0324 66
011%4000 CITY S.D. 0.584 0.04S 0.119 0.053 0.222 1.01/ 0.993 .125 .000 .026 .030/ 76
11401,4000-MADISON Illy S.U. 0.4/5 0.010 0.101 0.081 0.345 1.U11 0.99/ .103 .000 .026 .0252 106
VANDALIA-OullEu CIIY S.D. 0.511 0.020 0.111 0.063 0.215 1.014 0.994 .101 .000 .026 .0256 103
wtST C/41401A1ON LIIY S.U. 0.523 0.020 4.109 0.06/ 0.280 1.01) 0.995 .104 .000 .026 .0253 105
0RoOKVILLE LOCAL s.0. 0....16 11.020 0.100 0.068 0.287 1.002 0.995 .089 .000 .026 .0180 142.
J1FILRSON LOCAL S.O. 0..51 0.01/ 0.09/ 0.090 0.142 0.983 0.999 .082 .000 .026 .0094 210
MAU RIvtil LOCAL S.U. 0.1)4 0.015 0.01)6 0.108 0-196 1.00/ 1.002 .066 .000 .026 .0189 137
Ntw LEhANOD LOCAL S.O. 0.514 0.020 0.108 0.070 0.291 0.9114 0.995 .062 .000 .026 .0062 235
HORTIOIONE 1..0';J_ S.D. 0.540 0.021 0.112 0.01.1 0.266 1.02/ 0.994 .122 .000 .026 .060 58
DONINU1061. LUZ': S.D. 0.490 0.019 0.10y 0.0/9 0.10/ 1.008 0.998 .093 .000 .026 .0213 121
VALLLY VILW LOCA. S.U. 0.4/2 0.019 0.104 0.1/2 0.313 0.9)8 0.995 .0/d .000 .026 .0152 163
wAyNL LOCAL S.O. 0.554 0.021 0.114 0.058 0.251 1.038 0.993 .136 .000 .026 .0428 Id

1.10146AN LOCAI S.D. 0.115 8.012 0.0/0 0.118 0.464 1.18 1.000 0.8/4 .000 0.9/2 .0315 /2

muDNI 61IEAD LA VIL 5.0 0.504 0.U19 0.107 0.0/9 0.291 1.016 1.000 0.9i9 .000 0.9110 0.9955 321
L411010610N-LINCULN IDIAL S.D. 0.484 0.019 0.104 0.086 0.101 0.980 1.001 0.911 .000 0.980 0.9/87 454
1610 AND L0',A1 5.0. 0.43 0.01/ 0.095 0.095 0.155 0.991 1.001 0.905 .000 0.980 0.9811 4.19
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NORTUMOR LOCAL S.D. 0.4,11 0.019 0.102 0.084 0.314 0.905 1.000 0.910 1.000 0.900 0.97/1 410

ZANL-AILLE CITY i.D. 0-1119 0.015 0.086 0.12 0.380 1.053 1.011 0.9/4 1.000 0.98e 1.0116 190

LAST mUSKINGUM LOCAL S.O. 0.504 0.019 0.106 0.073 0.e9/ 0.9ou 0.997 0.925 1.000 0.982 0.9665 550
FRANKLIN LOCAL S.U. 0.488 0.019 0.104 0.089 0.299 0.90d 1.003 0.966 1.000 0.96e 0.9/54 490
mAYSVILLE LOCAL S.U. 0.557 0.0e1 0.115 0.061 0.e45 0.965 0.995 0.9/4 1.000 0.982 0.984e 412
TRI VALLEY LOCAL S.D. 0.511 0.020 0.108 0.0/9 0.e8e 0.9/1 1.000 0.962 1.000 0.98e 0.9788 452
WEST mUSKINGUm LOCAL S.D. 0.550 0.021 0.114 0.662 0.253 0.9/5 0.995 0.964 1.000 0.9ae 0.9/75 463

CALDWELL EX VLL 5.0 0-11 0.010 0.08/ 0.1e/ 0.311 I.05e Loll I. /4 1.000 0.970 0.9984 300
NOMA LOCAL S.D. 0.416 0.016 t '91 0.114 0.161 1.010 1.007 0.873 1.000 0.970 0.9933 336

PORT CLINTON CITY S.O. 0.499 0.019 0.106 0.0bo 0.296 1.060 0.9'i9 1.003 1.000 0.997 1.0321 68
HINTON-CARROLL-SALEM LOCAL s.D 0.434 0.01/ 0.095 0.112 0.J4e 1.011 1.00/ 0.987 1.000 0.997 1.0028 ebl
OANHUILY LOCAL S.D. 0.511 0.021 0.1Ie 0.075 0.262 0.981 0.999 0.975 1.000 0.997 0.9871 393
GENOA AkEA LOCAL S.U. 0.46J 0.018 0.100 0.103 0.316 1.016 1.006 !.002 1.000 0.997 1.006] 232

PAULDING EX. VIL. S.D. 0.511 0.0e0 0.108 0.076 0.e85 1.08/ 0.994 0.980 1.000 0.989 1.0390 44
ANTWERP LOCAL S.D. 0.523 0.020 0.110 0.672 0.275 0.991 0.998 0.939 1.000 0.989 0.91357 402
WAYNE NAL, LOCAL S.U. 0.446 0.01/ 0.097 0.104 0.335 1.022 1.005 0.95,1 1.000 0.989 1.0020 210

NEw LEXINGTON CITY S.D. 0.451 0.018 0.098 0.099 0.132 0J99/ 1.004 0.891 1.000 0.970 0.9/79 459
CHOOKSVILLL LX VLL S.0 0.42d 0.01/ 0.093 0.113 0.149 0.96e 1.008 0.881 1.000 0.970 0.96e6 574
NOR1DERN LOCAL S.U. 0.454 0.018 0.098 0.09/ 0.314 0.994 1.00J 0.905 1.000 0.970 0.9/J1 458
SOUTHERN LOCAL S.D. 0.413 0.01) 0.095 0.116 0.13/ 0.981 1.010 0.89e 1.000 0.970 0.9711 520

CIRCLEVILLL CITY S.D. 0.483 0.019 0.104 0.094 0.300 1.045 1.004 0.976 1.000 0.99e 1.0169 54

LOGAN LLM LOCAL S.U. 0.462 0.018 0.099 0.093 0.327 0.991 1.00e 0.955 1.000 0.992 0.9888 374
EtAyS VALLEY LOCAL S.D. 0.49/ 0.019 0.105 0.083 0.e96 1.02e 1.000 0.986 1.000 0.992 1.0074 ee8
WESIEALL LOCAL S.O. 0.4/8 0.019 0.102 0.089 0.311 0.990 1.001 0.952 1.000 0.992 0.9880 184

WAVERLY CITY S.D. 0.411 0.017 0.094 0.111 0.34/ 1.038 1.00/ 0.923 1.000 0.9/9 1.0023 ea]
LASURN LOCAL S.U. 0.42e 0.01/ 0.02 0.116 0.353 0.9/3 1,008 0.884 1.000 0.9/9 0.9705 5e9
5CloTO VALLEY LOCAL S.D. 0-124 0.01J 0.0/1 0.156 0.431 0.980 1.016 0.8811 1.000 0.979 0.9/66 4/9
WESTERN LOCAL 5.D. (hell 0.009 u.050 o.e21 0.510 0.95/ 1.03e 0.85/ 1.000 0.9/9 0.9/35 509

AUk)UA CITY S.D. 0.501 0.019 0.106 0.015 0.e98 0.981 0.99/ 0.98/ 1.000 1.00J 0.9899 J65
KENT CILY S.D. 0.128 0.012 0.072 0.115 0.4/e 1.011 1.001 0.964 1.000 1.003 1.0026 263
RAVENNA CITY S.U. 0.490 0.01 0.104 0.080 0.307 1.021 0.998 1.016 1.000 1.003 1.0148 167
STALLISHORO CITY S.D. 0.4/9 0.018 0.10e 0.0/9 0.31.e 0.9118 0.99/ 1.013 I 000 1.603 0.9966 316
wINONAm LX VIL S.0 0.498 0.019 0.105 0.0/7 0.100 0.9/J 0.998 0.988 1,000 1.001 0.9862 399
CAS/14000 LOCAL S.D. 0.505 0.019 0.106 0.0/1 0.4:96 0.92 0.99/ 1.009 .000 1.003 0.9979 J04
FIELD LOCAL S.O. 0.491 0.019 0.104 0.079 0.307 1.012 0.998 1.041 .000 1.003 1.0110 193
JAMES A. GAkEIELD LOCAL S.D. 0.510 0.0e0 0.10/ 0.07J 0.291 0.9/8 0.9/ 1.003 .000 1.001 0.9902 161
RGOTslOwl LOCAL S.O. 0.491 0.619 0.104 0.0/5 0-111 0.911 0.991 0.985 .000 1.00J 0.9851 404
SoUtmLASI LOCAL S.D. 0.51e 0.0e0 0.108 0.071 6.e90 6.984 0.996 1.007 .000 1.00J 0 993e 3J/
WATERLOO LOCAL S.U. 0.450 0.01/ 0.09/ 0.091 0.i46 0.986 1.000 1.005 .000 1.003 0.9951 3LJ

EATON CITY S.D. 0.50/ 0.019 0.10/ d.0/4 0.29e I.0e9 0.998 0. /8 .000 0.993 1.0100 e04
C. k. COULLNI/ LOCAL S.D. 0.443 0.01/ L.I0,5 0.09e 0.151 1.0e0 1.000 0.969 .000 0.99J 1.00.1.1 e56
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PkEDLE. SHAWNEE LOCAL S.U. 0.010 0.100 0.081 0.329 1.010 1.000 0.967 .000 0.993 0.999e 292
TWIN VALLEY LOCAL S.O. 0.'9/ 0.019 0.105 0.0/6 0.303 1.037 0.998 0.978 .000 0.993 1.0140 177

COLUMBUS 6tiolit LOCAL S.D. 0.3n/ 0.015 0.004 0.105 0.409 0.9S. 1.00e 0.b'C .000 0.983 0.9662 556
CoNTINtNIAL LOCAL S.D. 0.399 0.015 0.00/ 0.110 0.387 0.961 1.004 0.901 .000 0.983 0.9694 534
JENNINGS LOCAL S.D. 0.25/ 0.010 0.056 0.158 0.51/ 0.921 1.011 0.862 .000 0.983 0.9632 510
KALIDA LOCAL S.D. 0.481 0.0Id 0.102 0.0/9 0-12(1 0.938 0.998 0.912 .000 0.983 0.9561 590
MILLER CITY-Ntw CLEVELAND 1 oLA 0.435 0.017 0.094 0.099 0.355 0.912 1.002 0.885 .000 0.983 0.9538 594
OTTAWA-GLANDORF LOCAL S.D. 0.484 0.019 0.10) 0.082 0.111 0.9/6 0.999 0.935 .000 0.983 0.9765 480
0110vILLE LOCAL S.D. 0.449 0.018 0.097 0.101 0.135 0.946 1.004 0.906 .000 0.983 0.9613 577
PANDORA-GILBOA LOCAL S.D. 0-111 0.0Ie 6.0/0 0.154 0.452 0.912 1.014 O.B75 .000 0.983 0.9627 573

MANSFIELD CITY S.D. 0.166 0.014 0.081 0.124 0.415 1.002 1.006 1.040 .000 1.003 1.0345 60
SHELLtY CITY S.D. 0.500 0.014 0.106 0.08e 0.293 1.004 1.000 1.024 .U00 1.003 1.0053 242
CLEAR FORK VALLEY LOCAL S.U. 0.419 0.019 0.102 0.008 0.312 0.9// 1.001 0.99e .000 1.003 0.9892 371
CRESTVIEW LOCAL S.D. 0.450 0.011 0.097 0.093 0.142 0.96e 1.001 0.966 .000 1.003 0.9806 443
LEXINGTON LOCAL S.D. 0.541 0.0e1 0.112 0.063 0.26e 1.006 0.995 1.00 .000 1.003 1.0010 224
LUCAS LOCAL S.U. 0.544 0.021 0.111 6.0b2 0.260 0.957 0.995 0.976 .000 1.003 0.9745 501
MADISON LOCAL S.D. 0.469 0.018 0.100 0.082 0.131 1.028 0.99d 1.032 .000 1.003 1.0172 146
ONIARIO LOCAL S. D. 0.496 0.019 0.105 0.061 0.e99 0.9/7 0.999 0.990 .U00 1.003 0.9091 312
PLYMOUTH LOCAL S.D. 0 . 4 4 1 0.01/ 0.095 0.095 0.32 0.960 1.001 0.960 .000 1.003 0.9802 445

CHILLICOTHE CITY S.D. 0.4db 0.019 6.104 0.08/ 0.301 1.005 1.001 1.002 .000 0.987 1.0370 4b
ARENA LOCAL S.D. 0.458 0.618 0.090 0.092 0.334 0.959 1.001 0.923 .000 0.9117 0.9694 536
HuNfINGToN LOCAL S.D. 0.105 0.015 0.086 0.137 0.3// 0.952 1.014 0.9e0 .000 0.987 0.9702 531
PAINT VALLEY LOCAL S.O. (1 . 4 2 1 0 . 0 1 / 0 . 0 ` 1 [ U . 1 1 1 0.35/ 0.951 1.006 0.908 .000 0.90/ 0.9663 555
SCION VALLEY LOCAL S.U. 0-169 0.015 0.002 0.132 0.40e 0.954 1.010 0.918 .000 0.907 0.9715 522
UNION-SC1010 LOCAL S.D. 0.191 0.016 0.087 0.1)1 0.3/3 U.968 1.012 0.937 .000 0.987 0.9772 466
LANE MACE LOCAL S.D. 0.451 0.t1/ 0.L9/ 0.096 0.338 0.958 1.002 0.924 .000 0.987 0.9693 537

tREmON1 Illy S.D. 0.493 0.019 0.105 0.091 0.e91 1.103 1.003 1.065 .000 1.002 1.0583 It
CLYDE EX VIL S.0 0.519 0.020 0.109 0.0/5 0.2I1 1.014 0.998 1.025 .000 1.002 1.0105 199
GIOSONDURG EX VIL S.D 0.4/5 0.019 0.102 0.091 0.314 0.9/9 1.002 0.993 .000 1.002 0.9902 362
CAKOIA LOCAL S.D. 0.'HI6 0.019 0.10/ 0.0/6 0.292 0.992 0.998 1.004 .000 1.002 0.996d 314
WOODmORE LOCAL S.U. 0.46/ 0.018 0.101 0.10? 0.312 0.98e 1.006 0.995 .000 1.002 0.9917 348

PORTSMOUTH CITY S.D. 0.150 0.014 0.0/9 0.151 0.406 1.029 1.01/ 0.964 .000 0.982 1.0002 286
oLoUM LOCAL S.D. 0.324 0.013 0.0/3 0.190 0.440 0.934 1.014 0.880 .000 0.902 0.9622 515
CLAY LOCAL S.D. 0.4/3 0.018 0.101 0.091 0.316 0.956 1.002 0.918 .000 0.902 0.9650 562
61'LEN LOCAL S.D. 0.130 0.011 0.0/4 0.143 0.439 U.9i'd 1.011 0.872 .000 0.982 0.9590 585
AFORO LOCAL S.D. 0.161 0.014 0.081 0.116 0.400 0.950 1.011 0.922 .000 0.982 0.9713 524

NEw BOSTON LOCAL S.O. 0.445 0.0e0 0.106 0.099 0.280 0.941 1.007 0.908 .000 0.982 0.9563 509
NORfilwES1 S.O. 0.321 0.011 0.0/3 0.15/ 0.437 0.95e 1.016 0.911 .000 0.982 0.9705 528
VALLEY LOCAI S.D. 0.394 ,15 0.00/ 0.12e 0.18e 0.944 1.000 0.905 .000 0.982 0.9631 571
WASHIN610N LOCAL S.D. 0.189 0.016 0.086 0.132 0.3// 0.96/ 1.012 0.930 .000 0.982 0.9746 SOO
wHEIEERSduR6 LOCAL S.D. 0.49e 0.019 0.105 0.092 0.e91 0.9/0 1.004 0.944 .000 0.98e 0.9739 506

tOSIORIA CITY S.U. 0.466 0.OId 0.100 0.091 0.325 1.0e1 1.001 0.984 .000 0,908 1.0044 245
IIFFIN CITY S.D. 0.510 0.0[0 0.10() 0.071 0.262 1.052 0.99/ 1.006 .000 0.988 1.0e43 110
(!tIfsVI1LE IOLAL S.D. 0.505 0.0e3 0.1[u 0.054 0.219 0.961 0.94 0.96e .000 0.988 0.9701 532
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UISTRICT NAmE

NOPEwILL-LOuuUN LOCAL S.D.
,:LW RIttitL LOCAL S.U.
010 .ONT LOCAL S.U.
stNICA EAS; LOCAL S.O.

510NEY CITY t.u.
ANNA LOCAL S.O.
HOIKINS LOCAL S.O.
FAIRLAWN LOCAL S.D.
FORT LOUAMIE LOCAL S.D.
HAROIN-OUSToN LOCAL S.O.
JACKSON CENILR LOCAL S.O.
RUSSIA LOCAL S.O.

ALLIANCI CITY S.O.
CANTON C'IY S.O.
LOUISVILLE CITY S.O.
MASSILLON C IY S.U.
NORTH CANTON CITY S.D.
CANION LOCAL S.D.
FAIRLtSS LOCAL S.U.
JACKSON LOCAL S.O.
LAKE LOCAL S.O.
HARLINGTON LOCAL S.D.
mINtRVA LOCAL 5.0.
PORTHwEST LOCAL S.D.
c,NA8URG LOCAL S.O.
lEURY LOCAL S.O.
PLAIN LOCAL S.U.
SANDY VALLEY LOCAL S.U.
IUsLAW LOCAL S.O.

AKRON CITY S.D.
DARIARION CITY S.U.
LOPLEY-FAIRLAwN CITY S.D.
CUYAHOGA FALLS CItY S.O.
NORION CITY S.D.
SIOR CItY S.D.
IALLMADGE CITY 5.".
IWINSDURG CITY S.U.
COVLNTRY LOCAL S.D.
()REIN LOCAL S.D.
DobSON LOCAL t.,0.
moOADOkE LOCAL S.D.
NORDONIA HILLS 10CAL S.D.
atVERE LOCAL S.D.
t.PRINGFIELD t (CAL S.U.
RDOORIDOL 10LAL S.O.

oWARO C' IV S.O.

IAR1L VI 101101

w1 w2 WJ W4 w5

0.466 0.010 o.100 0.086 0.331
0.4dI 0.019 0.101 0.008 0.31 0
0.cJh 0.010 0.0Sb 0.22/ 0.4/1
0.4d1 0.019 0.10J 0.080 0.109

0.53/ 0.021 0.II2 0.068 0.L02
0.94 0.01) 0.105 U.U76 0.302
0.54J 0.021 0.111 0.06J 0.261
0.511 0.020 0.10/ 0.071 0.291
0.548 0.021 0.114 0.068 0.249
0.390 0.0Io 0.088 0.126 0.J/2
0.5/0 0.'42 0.11/ 0.054 0.2.17
0.579 0.022 0.119 4.056 0,224

0.380 0.015 0.00J 0.11/ 0.40.,
0.245 0.010 0.056 0.1/1 0.S18
0.516 0.020 0.108 0.070 0.285
0.4,, 0.010 0.08 0.089 0.340
0.501 ,.019 0.105 0.072 0.303
0.4h9 0.018 0.0911 0.088 0..137
0.461 0.618 0.096 0.083 0..140
0.508 0.019 0.107 0.069 0.297
0.520 0.020 0.109 0.070 0.281
0..169 0.014 0.082 0.126 0.410
0.33 0.021 0.111 0.068 J.268
0.503 0.019 0. 'u 0.076 0.296
0.495 0.019 O. I 0.074 0.3J8
0.512 0.020 0...../ 0.0:J8 0.293
0.487 0.019 0.103 0.07/ t.113
0.429 0.01/ 6.09J 0.102 0.360
0.'110 0.0e0 0.10/ 0.0/1 0.29J

0.J9/ 0.016 0.088 0.124 u.J/6
0.496 0.019 0.105 0.079 0.301
0.522 0.020 0.10 0.065 0.205
0.5J4 0.021 0.111 0.06/ 0.261
0..110 0.020 0.108 0.068 0.286
0.521 0.0e0 0.109 0.068 0.?82
0.502 0.019 0.106 O.0/1 0.102
0.,08 0.140 0.10/ 0.0/o 4.289
0.514 0.020 0.10d 0.072 0.286
0.541 0.021 0.112 0.061 0.265
0.541 0.021 6.112 0.060 0.2,,0
O.54/ 0.021 0.114 4.064 0.255
0.A-4h 0.022 U.II6 0.055 0.240
1.54 / 0.021 0.111 0.00 i 4.25
4.4oJ 0.019 0.103 0.081 0.'1?
0.!13o 0.0c0 0.111 J.060 0,2/1

0.41,1 0.01/ 0.095 0.102 0.J4/

II 12 13

U.952 0.9,,9 0.925
1,.946 1.001 0.927
0.951 1.040 0.931
0.9/0 1.001 0.955

1.078 0.99/ 0.996
0.94/ 0.498 0.920
0.945 0.995 0.922
0.944 0.997 0.895
0.954 0.998 0.945
0.948 1.011 0.904
0.960 0.49J 0.929
0.946 0.994 0.936

0.995 1.005 1.021
1.051 1.014 1.050
0.99J 0.996 1.045
1.00/ 1.000 I.052
0.99J 0.946 1.029
0.98/ 1.000 1.032
0.914 0.998 1.011
0.900 0.995 1.026
0.9/5 0.996 1.013
0.980 1.008 1.009
0.976 0.996 1.024
0.90b 0.998 0.991
0.966 0.997 0.991
1.010 0.995 1.069
1.015 0.997 1.002
0.960 1.003 0.946
0.9/2 0.99u .012

1.130 1.009
1.023 0.998
1 00/ 0.994
1.050 0.996
0.9)5 0.99t,
1.026 0.996
1.009 0.99.)
1.400 0.998

.Id2

.109

.084

.145

.005

.113

.004

.073
1.00/ 6.19/ .018
1.00/ 0.994
0.9"d 0.994
0.999 0.99S
1.022 0.99J
1.0I1, 0.995
1.00/ U.999
0.992 0.996

0.)96 1.004

.09)

.005

.0/0

.115

.104

.09J

.060

.0511

14 15 IN HANK
----- ----

.000 0.988 0.9664 553

.000 0.988 0.9632 5b9

.000 0.988 0.9/96 448

.000 0.9811 0.9/72 /69

.000 0.986 1.0376 49

.000 0.986 0.9612 576

.000 0.9d6 0.9574 588

.000 0.986 0.9560 591

.000 0.86 0.9648 563

.000 0.986 0.9659 557

.000 0.986 0.9653 560

.000 0.986 0.9518 586

.000 1.002 1.0008 282

.000 1.042 1.0107 155

.000 1.002 1.0019 211

.000 1.002 1.0089 214

.000 1.002 1.0001 287

.000 1.002 0.9981 30.1

.000 1.002 0.9899 3o4

.000 1.002 0.9973 309

.000 1.002 0.9893 310

.000 1.002 ..9944 331

.000 1.002 0.9903 3b0

.000 1.002 0.98.14 420

.000 1.002 0.9838 415

.000 1.002 1.0129 182

.000 1.002 1.0144 170

.000 1.602 0.9823 4211

.000 1.002 0.96/6 3,.'7

.000 1.020 1.018/ 2

.000 1.020 1.0288 d5

.000 1.020 1.0185 139

.000 1.020 1.0482 28

.000 1.020 1.0126 1b3

.000 1.020 1.0312 74

.000 1.020 1.0196 132

.000 1.020 1.0117 119

.000 1.020 1.01/8 144

.000 1.020 1.0191 135

.000 1.020 '.0115 191

.060 1.020 1.0132 100

.000 1.020 1.0305 /7

.000 1.020 1.0!58 101

.000 1.020 1.0191 IJ4

.00C 1.020 1.0080 ?d

.000 1.014 1.0086 217



OlsTNICT NAME WI W2

lAmil

wi

v1 (01110)

WI .4".) II le IJ 14 IS 01
------

RANK
--

NILES CIT1 S.U. 0.511 0.020 0.109 0.0/5 0.219 1.011 0.990 1.010 .000 .014 1.0190 136
WARREN CITY S.U. 0.391 0.015 0.08u 0.115 0.193 1.06!.. 1.005 1.102 .000 .014 1.0398 42
hU0NAND EX VIL s.0 0.510 0.020 0.10/ 0.6/6 4.206 1.004 0.990 1.083 .000 .014 1.0147 168
NEWTON FALLS Ex VI. S.0 0.521 0.020 0.109 0.068 0.202 0.989 0.99S 1.052 .000 .014 1.0036 253
OLOONFIELD-mESPO LOCAL S.O. U.510 0.020 0.108 0.009 0.2/3 0.945 I.003 0.992 .000 .014 0.9747 498
0N1sIOL LOCAL S.U. 0.533 0.021 0.112 0.0/4 0.261 0.959 0.999 1.014 .000 .014 0.9034 417
L0 LOCAL S.U. 0.520 0.020 0.11)9 0.0/0 0.281 0.495 0.996 1.073 .000 .014 1.0091 213
CNANPION LOCAL S.O. 0.4/7 0.010 0.102 0.0113 0.320 0.995 0.999 1.054 .000 .014 1.0075 226
fAKmINGION LOCAL S.U. 0.560 0.022 0.111> 0.059 0.243 0.953 0.994 0.966 .000 .014 0.9751 493
FOWLER- VIENNA LOCAL S.U. O.5.19 0.021 0.112 0.06'. 0.264. 0.909 0.995 1.053 .000 .014 1.0037 252
flOwLANO LOCAL S.U. 0.549 0.021 0.114 0.061 ...2St. 1.031 0.994 1.105 .000 .014 1.0322 67
JOSEPH bAOGEN LOCAL S.. 0.55! 0.021 0.115 0.060 0.246 0.9/0 0.994 1.041 .000 .014 0.9946 326
LAIJNAL LOCAL S.U. 0.49! 0.019 0.105 0.081 0.29/ 0.991 0.999 1.05? .UO0 .014 1.0053 241
LAKEVIEw LOCAL S.O. 0.471 0.010 U.100 0.080 0.329 0.991 0.991 1.041 .000 .014 1.0041 249
LINERIY LOCAL S.O. 0.521 0.020 0.109 0.060 0.202 0.996 0.996 1.063 000 .014 1.0007 216
LokOsTOwN LOCAL S.O. 0.554 0.021 0.114 0.056 0.254 0.966 0.993 1.011 .000 .014 0.9856 403
MAVLEWOOU LOCAL S.U. 0.505 0.019 U.106 0.0/1 0.290 0.96S 0.996 1.003 .000 .014 0.9866 397
MLLOMAI 0 LOCAL S.O. 0.54/ 0.021 0.114 0.060 0.250 0.979 0.991 1.063 .000 .014 0.9991 294
wUTHINuTON LOCAL S.D. 0.559 0.02e 0.116 0.061 0.243 0.911 0.995 1.033 .000 .014 0.9908 35i
WtAltlEkStIELD IMP LOCAL S.U. 0.54/ 0.021 0.113 0 061 0.250 0.9u0 0.994 1.040 .000 .014 0.9978 305

CLAYMONT CITY S.U. 0.492 0.019 0.105 0.000 0.295 0.991 1.002 0.976 .000 0.986 0.9890 373
uOVEd CITY S.D. 0.525 0.020 0.110 0.071 0.2/5 1.005 8.997 0.986 .000 0.986 0.997, 313
NEW PHILADELPHIA CITY S.D. 0.526 0.020 0.110 0.069 0.2/b 1.019 0.997 0.909 .000 0.986 1.0040 244
NEwCOmtHSTOwN LA VIL S.0 0.434 0.01/ 0.094 0.100 0.356 0.954 1.003 0.932 .000 0.986 0.9606 540
6AkAuAY LOCAL S.O. 0.388 0.015 0.086 0.1 ?? 0..190 0.944 1.001 0.912 .000 0.906 0.9651 S61
INDIAN VALLEY LOCAL S.D. 0.421 0.010 0.091 0.104 0.36/ 0.9113 1.003 940 .000 0.986 0.9023 429
SfkAs9UR6-FRANKLIN LOCAL S.D. 0..100 0.019 0.107 0.013 0.296 0.94/ 0.997 0.932 .000 0.906 0.9616 576
TOSCAkAwAS VALLL Y LOCAL S.U. 0.4/6 0.01u 0.101 0.083 0.321 0.9/0 0.999 0.953 .000 0.906 0.9162 482

mAkYsVILLE LA VII. S.0 0.492 0.019 0.104 0.017 0.308 1.060 0.998 0.968 .000 0.909 1.0269 97
IftINBANKS LOCAL S.U. 0.458 0.010 0.098 0.006 0.340 U.' /9 0.'.99 0.910 .000 0.989 0.97db 456
NoNIN UNION LOCAL S.U. 0.44/ 0.01/ 0.096 0.094 0.345 1.02/ 1.001 0.941 .000 0.989 1.0029 ?59

VAN whit CITY S.D. 0.490 0.019 0.106 0.086 0.291 1.099 1.002 0.918 .000 0.908 1.0430 Jb
CHESIVIEW LOCAL S.U. 0.49/ 0.019 0.106 0.08'. 0.295 0.994 1.001 0.945 .000 0.908 0.98/8 386
LINcOlNVIEW LOCAL S.D. 0.41.1 0.016 0.090 0.109 0-1/2 0.910 1.005 n.91; .000 0.900 5.9793 450
OHIO CITY-LIDCW11 LOCAL S.U. 0.529 0.021 0.111 0.0/9 0.260 0.942 1.001 0.9e2 .000 '.98d 0.9517 Sal

VINTON LOCAL S.D. 0.306 0.012 0.069 0.154 0.458 1.155 1.013 0.842 .000 0.960 1 0184 140

FRANKLIN CITY S.U. U.seS 0.020 0.110 0.0/5 0.2/0 1.050 0.998 1.076 .000 1.013 1.01/0 41
LEIIANON CIIY S.D. 0.535 0.021 0.112 69 0.01 1.021 0.997 1.057 .000 1.013 1.0208 126
CARLISLE LOCAL S.D. 0.511 0.020 0.108 . J/3 0.200 1.005 0.997 1.034 ..:00 1.013 1.0097 206
LLLA8C141-LK LOCAL S.D. 0.574 0.022 0.110 0.056 0.229 1.010 0.994 1.076 .000 1.013 1.0218 120
OW/FIELD-UNION LOCAL S.D. 0.492 0.019 0.105 0.005 0.299 0.991 1.000 1.030 .000 1.013 1.0025 265
LITTLE MIAMI LOCAL S.D. 0.s31 0.020 0.111 0.069 0.269 1.014 0.996 1.050 .000 1.013 1.0164 156
tOSON LOCAL S.U. 0.511 0.021 0.111 0.069 0.260 1.011 0.996 1.048 .000 1.013 1.0141 1/3
WIYNL LOCAL S.D. 0.498 0.019 0.106 0.000 0.29! 0.985 0.999 1.017 .000 1.011 0.9902 302

s 2



DISINIIII NAME

rittliNT CITY S.D.
NANItITA CITY S.U.
FONT TRU LOCAL S.O.
fRONIIEN LOCAL S.U.
WAkTaN 19CAL S.D.
wOLf CNE-K LOCAL S.U.

oNU91LLT CITY S.D.
wUUSItJ CITY S.D.
kITIMAN EX VIL S.D
LN1PPLwA LOCAL S.D.
UAL ION LOCAL S.D.
6NLTNT LOCAL S.D.
NORTH CLNIVAL LOCAL S.D.
ONINA-SIENN LOCAL S.D.
SOUINTASI LOCAL S.D.
INIWAY LOCAL S.D.

HHYAN CITY S.D.
moNIPLLILN tx VIL S."
LOUERION LOCAL S.O.
EDON-NOkINwLST LOCAL S.11.
MILLCITTEK-WEST UNITY LOCAL
NuNIN CtNINAL LOCAL S.U.
sfRyKLIT LOCAL S.D.

01441146 6NLEN CITY S.O.
PiNkYSOU06 EX VIL S.D
NOSSIOND Ex VIL S.0
LASIWOOD LOCAL S.U.
LINWOOD LOCAL S.O.
LAKE LOCAL S.D.
NoRIN NALIINONE LOCAL S.U.
NORTNwoOD I OCAL S.D.
oIST60 LOCAL. S.D.

CAkEY EA VIL 5.0
OPPTN SANDUSAY LX VIL S.0
00117646 LOCAL S.O.

SI-ii

S.0

WI

0.51/
0.467
0.467
0.,195

0.469
0.581

0.490
0.415
0.502
0.416
0.514
0.514
0.522
0.4/3
0.)36
0.462

0.')_1_1

0.473
0.509
0 416
0.514
0.511
0.1)0/

0.412
0.569
0.S61
0.500
0.415
0.500
0.52e
0.sse
0.369

0.41v
0.4)6
0.4/,

W2

0.020
0.016
0.010
0.015
0.010
0.021

0.019
0.010
0.019
0.018
0.020
0.0?6
0.020
0.UId
0.014
0.01')

0.0e1
0.0111

0.020
0.01d
0.020
0.0eu
0.020

0.010
0.022
0.022
0.0eLl

0.011
0.020
0.020
0.021
0.0I5

0.010
0.019
0.019

IAoLt

wi

0.109
0.100
0.100
0.0d/
0.100
0.119

0.10S
0.101
0.106
0.101
0.10d
0.100
0.109
0.101
0.0/6
0.10e

0.111
0.101
0.107
0.101
0.100
0.10/
0.100

0.101
0.111
0.116
0.101
0.094
0.101
0.109
0.1I5
0.6oi

0.101
0.105
0.102

VI 10010

w4 WS

0.077 0.2/G
6.094 6.121
0.092 U.3eJ
0.11d 0.305
0.00/ 0.3eb
0.061 0.211

0.0/5 0.10J
0.604 0.J21
0.0/0 0.294
0.005 0.320
0.074 0.204
0.014 0.204
0.06S 0.205
0.091 0.314
0.15o 0.411
0.0111 0.316

0.069 0.e6
0.091 0-116
0.011 0.e92
6.001 0.3e4
0.0,! 0.2d0
6.0/J 0.290
0.00/ 0.219

o.Onb 0.12b
0.05/ 0.215
0.061 0.23d
O.0 /6 0.209
0.09/ 0.JS/
0.0/6 0.env
0.010 0.210
0.063 0.249
0.14h 0.106

0.096 U.I1L
0.001 d.296
0.091 0.100

II

1.010
1.064
0.966
0.961
0.995
0.955

0.901
1.034
0.916
0.96/
d.953
0.960
0.963
0.961
0.949
0.915

1.056
0.992
0.96S
;) V4/

0.vi2
0.9/9
0.955

1.012
1.010
0.996
0.915
0.97/
0.999
0.964
,.91,4

0.905

0 9"
1.045
1.000

le

1.000
1.003
1.002
1.007
1.000
0.997

0.99/
0.999
0.994
1.000
0.990
0.9911
0.995
1.00J
Lull
0.99d

u.997
1.002
0.997
0.990
0.999
0.991
1.003

0.999
0.994
0.996
0.990
1.002
0.990
0.996
0.996
Loll

I.OU'.

1.001
1.005

Li

0.997
0-990
0.943
0.935
0.962
0.950

0.979
0.994
0.966
0.950
0.94/
0.966
0.956
0.951
0.938
0.959

0.990
0.962
0.9214
0.9e5
0.944
0.951
0.931

0.9/2
1.030
1.034
0.995
0.912
1.009
0.971
0.976
0.993

0912
0.9e9
0.915

14

1.000
1.000
1.000
1.000
1.000
1.000

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

1.000
1.000
1.000
1.000
1.000
1.000
1.000

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.uu0

1.000
1.000
1,000

15

0.990

0990
0.990
0.990
0.990
0.990

0.992
0.9,,

0.992
0.992
0.992
0.992
0.992
0.992
0.992
0.992

0.992
0.992
e.992
0.992
0.992
0.992
0.992

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

0.9/5
0.915
0.9/b

LPI
------
1.0010
1.0255
0.9752
0.9713
0.9904
0.9664

0.9887
1.0131
0.91324
0.9760
0.9600
0.9/72
0.9736
0.9742
0.9750
0.9010

1.0275
0.9098
0.9719
0.9647
0.9/74
0.901;
0.9677

1.0028
1.0091
1.0017
0.9868
0.9872
1.000.1
0.9119
0.9770
0.9940

0.97/9
1.0073
0.9037

HANK
--
212
104

492
465
358
552

315
181
4.:6

476
54j
467
507
504
49S
440

9e
366
517
566
4t4
434
544

26°
211

273
394
392
285
461
472
334

460
229
416
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0IsTRICT NAHL WI w2 wi 644 w5 II 12 13 14 15 LPI HANK

ALCONA COMmoAIIY SCHOOLS 0.45/ 0.0I3 0.I',6 0.1IJ 0.260 0.9/J 0./82 0.8s9 1.000 1.000 0.9b29 421

moN15ING PUBLIC SCHOOLS 0.4/0 0.014 0.164 0.101 0.252 0.990 0./J/ 0.821 1.000 1.000 0.9626 423

PLAINwELL COMMUNITY SCHOOLS 0.469 0.014 0.16J 0.102 0.251 1.005 0.1)01 0.921 1.000 I.000 0.9dd3 21b
OISLo0 Poi-11_1C SCHOOLS 0 . 4 0 . ' J O . 0 . 2 4 0.992 0.901 0.941 1.000 1.000 0.9d49 299
ALLEOAN PUBLIC SCHOOLS 0.470 0.014 0.164 0.100 0.251 0.992 0.905 0.931 1.010 1.000 0.9834 309
wAYLAND vNION SCHOOLS 0.467 0.019 0.162 0.10J 0.253 q.999 0.902 0.909 1.000 1.000 0.9835 j08
HOPK INS ,obLIC sCHOUL 0.4/i 0.014 0.165 0.098 0.250 0.995 0.902 0.921 !.000 1.000 0.9834 310
SKU6ATOCK PUBLIC SCHOOLS 0.45J 0.013 0.154 0.117 0.263 0.995 0.909 0.920 1.000 1.000 0.9842 J02
HAMILTON COMMUNITY SCHOOLS 0.,70 0.014 0.164 0.100 0.25! 0.999 0.901 0.908 1.000 1.000 0.9828 31J

ALPENA CITY SCHOOL UISIRICT 0.445 0.01J 0.152 O.:24 0.1o6 0.90i 0.91d 0.947 1.000 1.000 0.9d52 297

BELLAIRE PUBLIC SCHOOL 0.463 0.014 0.160 0.108 0.256 0.995 0./68 0.838 1.000 1.000 0.9684 394
LLK RAPIDS SCHOOLS 0.40 0.014 0.'64 0.101 0.252 0.9/8 0./65 0.859 1.000 1.000 U.9634 41d
MAWCELONA PoULIC SCHOOL 0.47J 0.014 0..55 0.098 0.250 0.984 0,/70 0.847 1.000 1.000 0.9640 416

ARLNAC LASILBN SCHOOL UISI 0.412 0.01J 0.143 0.13/ 0.275 0.988 0.881 0.903 1.000 1.000 0.9/94 330
AO 6HES SIMS SCHOOL UISTHICI 0.454 0.01J 0.157 0.112 0.259 0.9d5 0.87J 0.924 1.000 1.000 0.9/94 329
SIANDISH SIERL COMM SCH UISI 0.4/5 0.014 0.167 0.096 0.249 0.9/4 0.880 0.89.1 1.000 1.000 0.9o83 395

1JKR4GA TOWNSHIP SCHOOL UISI 0.4/5 0.014 0.166 0.096 0.248 1.005 0.199 0.835 1.000 1.000 0.9723 373
L ANSI 1WP SCHOOL UISIRICT 0.475 0.014 0.166 0.096 0.249 0.995 0.796 0.852 (.000 1.000 0.9100 386

OfL1ON KELL066 SCHOOL UISI 0.4/4 0.014 0.167 0.096 0.249 0.98/ 0.977 0.993 1.000 1.000 0.9921 255
ASTIN6S PUBLIC SC, OL UIST 0.466 6.014 0./03 0.104 0.154 0.989 0.974 0.984 1.000 1.000 0.9918 258
THONNAPPLE KELLOGG SCH UISI 0.472 0.014 0.165 0.99 U.250 0.909 0.970 0.977 1.000 1.000 0.9900 2613

HAY CITY SCHOOL IIISTRIcl 0.456 0.0I3 0.16J 0.111 0.,.,/ 0.)91 1.058 1.024 1.000 1.000 1.0001 203
ESSEXVILLE HKE410N SCH UISI 0.4/4 0.014 0.166 0.097 0.e49 0.99! 1.055 1.0(tb 1.000 1.000 1.0006 202
PINCONNING AREA SCHOOLS 0.45d 0.013 0.157 0.112 0.259 0-49e 1.059 1.016 1.000 1.000 0. '994 21J

ULNZIL CU CENIRAL SCHOOLS 0.474 0.014 0.166 0.097 0.244 0.588 0.804 0.869 1.000 1.000 0.9696 3dd
tRAEIKEORT AREA SCHOOLS 0.415 0.014 U.161 0.096 0.248 0.91si 0.811 0.819 1.000 1.000 0.9600 391

ME.:TON HAR8OR CITY SCH DIS1 0.404 0.012 0.142 0.156 0.206 1.005 1.012 1.017 1.000 1.000 1.004, 175
S1 JOSEPH CITY SCHOOL UISI 0.426 0.012 0.140 0.141 0.2/9 1.01/ 0.910 0.994 1.000 1.000 1.0060 163
RIvER VALLEY SCHOOL UISIRIC1 0.451 0.01J 0.153 0.119 0.261 1.00U 0.98/ 0.957 1.000 1.000 0.9931 249
6ALIEN lOWNSHIP SCHOOL 0.442 0.013 0.148 0.1?8 0.269 0.' A 0.984 0.9d1 1.000 1.000 0.9955 239
NLW aUffALO AREA SCHOOL DIST 0.4/1 0.014 0.164 0.1(10 0.251 0.99q 0.905 0.934 1.000 1.000 0.9960 ei5
uRKNOYWINE PLOILIC SCH U1s1 0.446 0.011 0.151 0.121 0.266 1.0e1 0.981 0.915 1.000 1.000 1.0051 167
HERRIEN SPRIN65 PUu S(H 0151 0.J/0 0.011 0.111 0.196 0.31-J 1 009 0.9/4 1.062 1.000 1.000 1.0099 'Ai
EAU CLAII4 PUBLIC SCH UISI 0.4/5 0.614 0.166 0.01..6 0.d49 0.)95 11.904 1.008 1.000 1.000 0.9990 21d
NILES COMMUNITY SCHOOL UISI 0.445 0.013 0.152 0.124 0.266 1006 0.990 0.912 1.000 1.000 0.9985 122
IAJOIANAN PUBLIC SCHOOL D1SI 0.455 0.011 0.156 0.115 0.d6I 1.009 0.961 0.981 1.000 1.000 1.0011 198
wAiEHVLIE1 SCHOOL UISIRICI d.450 0.011 0.15d 0.121 0.465 1.00J 0.990 0.945 1.000 1.000 0.992/ 254
COLONA COmmuNIIY SCHOOLS 0.454 0.01 J 0.156 0.116 0.1.61 0.999 0.91:5 0.991 1.06b 1.000 0.9904 e24
ORIoDmAN ',MIK_ SCHOOL 0.44d 0.011 0.151 0.112 0.265 1.oel 0.98L 0./55 1.000 1.000 1.0024 191
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CO1_0,441E14 COMMUNITY SCHOOLS 0.476 0.014 0.167 0.095 0,248 G '11 0.dd5 0.903 .000 1.004 0.9118 140
UHOMSON COMMUNITY SCH 1)1SI 0.460 0.014 0.163 0.102 0.252 0.986 0.885 0.909 .000 1.000 0.91/2 344
Ou1NCy COMMUNITY SZHOOL DIST 0.4/3 0.014 0.166 0.097 0.249 0.993 0.880 0.919 .000 1.000 0.9015 316

ALBION CITY SCHOOLS 0.447 0.013 0.152 0.122 0.e65 1.004 1.042 1.065 .000 1.000 1.0121 117
dATTCL CREEK PuuLIC SCHOOLS 0.395 0.011 0.131 0.168 0.295 1.010 1.046 1.058 .000 1.000 1.0120 118
Si-11411361-11.LO CITY SCHOOL UIS1 0.442 0.013 0.14 ) 0.1e0 0.269 1.023 1.040 0.985 .000 1.000 1.0086 146
ATHENS AREA SCHOOLS 0.459 0.013 0.150 0.111 0.258 0.995 1.017 1.005 .000 1.000 0.9990 219
mAill,f8 CREEK COMM SCHOOLS 0.452 0.013 0.155 0.111 0.262 0.99/ 1.035 1.034 .000 1.000 1.0044 114HOmLR COMMUNITY SCHOOLS 0.476 0.014 0.167 0.1195 0.246 0.98/ 1.036 1.035 .000 1.000 0.9999 200
MARSHALL PuuLIC ccHOOLS 0.465 0,014 0.101 0./OS 0.254 1.001 1.035 1.031 000 1.000 1.0061 162
PLNNFILLO SCHOLF_ DISTRICT 0.4/6 0.014 0.16/ 0.09,, 0.240 0.993 1.039 1.023 .000 1.000 1.0009 200
ILKONSHA COMMUNITY SCHOOL 0.468 0.014 0.163 0.103 0.253 0.988 1.037 1.038 .000 1.000 1.0013 197
UNION CITY COMM SCHOOL 0151 0.450 0.013 0.153 0.120 0.264 0.906 1.04- 1.009 .000 1.000 0.9955 238

CASsOPOLIS PH8LIC SCHOOLS 0.448 0.013 0.153 0.122 0.265 0.994 0.941 0.952 .000 1.000 0.9892 2/4
BOwAOIAC UNION SCHOOLS 0.442 0.013 0.152 0.126 0.268 0.994 0.938 0.956 .000 1.000 0.98,49 269
LOwKRUSHull6 PUBLIC SCHOOLS 0.446 0.013 0.151 0.124 0.e67 1.009 0.920 0.957 .000 1.400 0.9968 230
MAHCELLUS COMMUNITY SCHOOLS 0.463 0.014 0.160 0.100 0.256 0.986 0.938 0.945 .000 1.100 0.9839 303

CHARLEVDIX PUBLIC SCH 01ST 0.465 0.014 0.161 0.105 0.e55 0.993 0.011 0.408 .000 1.000 0.9793 331

ChLhoYGAN AREA SCHOOLS 0.454 0.013 0.155 0.116 0.262 6.99I 0.809 0.854 .000 1.000 0.9708 383
"JLAND LAKES SCHOOL DISTRICT 0.402 0.0J4 0.1/0 0.090 0.245 0.902 0.806 0.872 .000 1.000 0.9670 401

SAULI STL MARIE AREA SCHOOLS 0.436 0.011 0.148 0.132 0.212 0.992 0.793 0.863 .000 1.000 0.9735 366
DETOUR IWP SCHOOL 0.4uS 0.014 0.172 0.086 0.242 0.992 0.791 0.811 .000 1.000 0.9606 431
PILKfORD PUBLIC SCHOOLS 0.480 0.014 0.169 0.092 0.246 0.982 0./90 0.835 .000 1.000 0.9605 432
wuOyARD AREA SCHOOLS 0.465 0.014 0.161 0.106 0.255 0.941 0.786 0.903 .000 1.000 0.9856 292
uRImLEY PUBLIC SCHOOLS 0.4611 0.014 0.162 0.103 0.253 0.9/2 0.802 0.870 .000 1.000 0.9632 419

CLARE PuuLIC SCHOOLS 0.4.2 0.014 6.165 0.099 0.251 0.984 0.026 0.805 .000 1.000 0.9111 380
tAkwILL AREA SCHOOLS 0.447 0.013 0.151 0.123 0.266 0.984 0.831 0.879 .000 1.000 0.9122 375
HARRISON COMMUNITY SCHOOLS 0.452 0.013 0.154 0.118 0.263 0.901 0.826 0.911 .000 1.000 0.9/56 350

UL will PuhL:C SCHOOLS 0.466 0.014 0.161 0.105 0.254 0.993 1.050 1.039 .000 1.000 1.0031 181
1.0wiLB PUBLIC SCHOOLS 0.412 0.014 0.164 0.100 0.251 1.001 1.050 0.993 .000 1.000 1.0002 204
u41H COMMUNITY SCHOOLs 0.461 0.013 0.159 0.109 0.257 0.99/ 1.055 1.016 .000 1.000 1.0018 195OvIU LLSIT ARTA SCHOOLS 0.458 0.013 0.158 0.112 0.25') 3.98/ 1.04') 1.051 .000 1.000 1.0027 187
PEwAmO-w1SIPHALIA COMM S U 0.4/8 0.014 0.160 0.093 0.241 0.98/ 1.050 1.007 .000 1.000 0.9954 240

JOHNS PUBLIC SCHOOLS 0.440 0.013 0.107 0.110 0..2/1 0.995 1.04] 1.040 .000 1.000 1.0043 1/6

CdA4f0140 AUSABLL SCHOoLS 0.480 0.010 0.170 0.091 0.205 0.906 0./91 0.871 .000 1.000 0.9S01 436

L')CANALIA ARIA PUBLIC SCHOOLS 0.462 0.013 0.101 0.108 0.e.16 0.90? u.,.;90 0.926 .000 1.000 0.9781 334
RAPID RIVER PUBLIC SCHOOLS 0.461 0.014 0.162 0.104 0.254 0.990 0.002 0.904 .000 1.000 0.981i 322
010 JAY UE NOC SCHOOL 015T 0.400 0.014 0.163 0.103 0.e53 0.9// 0.885 0.915 .000 1.000 0.9731 365
dARK RIvEk HARRIS SCH 01St 0.471 0.014 0.164 0.100 0.251 0.991 0.080 0.(;22 .000 1.000 0.9813 321
HOCK PUHLIC SCHOOL OISIRICi 0.469 0.014 0.161 0.102 0.e51 0.999 0.88/ 0.879 .000 1.000 0.9102 335

C ,j 3 i



DISTRICT NAME WI we

!AWL

w3

vl

w4 w5 11 12 13 14 lb EPI RANK

IRON MOUNTAIN CITY SCH OISI 0.4S8 0.013 0.15/ 0.112 0.259 0.990 0.854 0.890 .000 1.000 0.9777 341
NOk4AY VULCAN AkEA SCHOOLS 0.4/6 0.014 0.16/ 0.095 0.e48 0.980 0.861 0.862 .000 1.000 0.9655 407
BNEITUNG !INNS AP SCH Ws! 0.451 0.013 0.153 0.119 0.264 1.000 0.6b9 0.856 .000 1.000 0.9761 J48

FILLLEVut- COMMUNITY SCHOOLS 0.446 0.013 0.124 0.267 0.994 1.115 1.045 .000 1.000 1.0056 165
LAWN RAPIDS PuHLIC SCHOOLS 0.406 0.014 0.162 0.104 0.254 0.992 1.110 1.080 .000 1.000 1.0109 129
BRAND LEDGE PUDLIC SCHOOLS 0.456 0.01J 0.157 0.114 0.260 0.99J 1.10-6 1.090 .000 1.000 1.0124 115
MAPLE VALLEY SCHOOL DISTRICT 0.438 0.013 0.146 0.131 0.2/1 1.000 1.107 1.068 .000 1.000 1.0111 125
OLIvLI LOmmUNITY SCHOOLS 0.4/4 0.014 0.166 0.098 0.249 0.98J 1.110 1.095 .004 1.000 1.0090 143
POTILRVILLE PUBLIC SCHOOLS 0.446 0.011 0.150 0.124 0 261 0.992 1.108 1.064 .000 1.000 1.0106 132

HARBOR SPRIN6S SCHOOL DIST 0.46/ 0.014 0.162 0.104 0.254 0.990 0.629 0.905 .000 1.000 0.9776 342
LITTLECILLO PUBLIC SCH DIST 0.405 0.(14 0.160 0.106 0.255 1.991 0.636 0.887 .000 1.000 0.9756 J51
PLLLbTON PUBLIC SCHOOL DIST 0.014 0.162 0.104 0.254 0.969 0.634 0.910 .000 1.000 0.9180 337
PETOSKEY SCHOOL DISTRICT 0.421 0.012 0.14b 0.1)9 0.2/6 0.996 0.624 0.903 .000 1.000 0.9819 JIb

FLINT CITY SCHOOL DISTRICT 0.395 0.011 0.14/ 0.159 0.261 1.616 1.163 1.178 .000 1.000 1.0345 66
BRAND HLANC COMM SCHOOLS 0.458 0.01J 0.157 0.112 0.eb9 1.614 1.162 1.128 .000 1.000 1.0289 72
MT MORRIS CONS SCHOOLS 0.474 0.014 0.167 0.096 0.249 0.:92 1.167 1.100 .000 1.000 1.0154 103
60001-1101 AREA SCHOOL DIST 0.449 0.013 0.152 0.121 0.265 1.009 1.1bd 1.145 .000 1.000 1.0282 73
bENDLE PUBLIC SCHOOL DIST 0.470 0.014 0.164 0.101 0.252 0.991 1.172 1.104 .000 1.000 1.0161 101
GENESES SCHOOL OISTUICT 0.485 0.014 0.172 0.086 0.242 0.978 1.173 1.118 .000 1.000 1.3123 116
CARMAN SCHOOL DISTRICT 0.456 0.013 0.158 0.113 0.260 1.010 1.167 1.114 .000 1.000 1.0249 75
FENTON AREA PUBLIC SCHOOLS 0.449 0.0IJ 0.153 0.120 0.264 1.008 1.163 1.119 .000 1.000 1.0238 80
Kt:ANSLEY COMMUNITY SCHOOLS 0.43e 0.01J 0.143 0.137 0.215 1.001 1.167 1.098 .000 1.000 1.0164 99
FLUSHING COMMUNITY SCHOOLS 0.408 0.014 0.16J 0.102 0.253 1.000 1.159 1.135 .000 1.000 1.0243 18
ATHERTON CORM SCHOOL DIST 0.46J 0.014 0.160 0.107 5.256 1.011 1.166 1.063 .000 1.000 1.0205 90
DAVISON COMMUNITY SCHOOLS 0.453 0.013 0.154 0.117 0.262 1.012 1.161 1.113 .000 1.000 1.0249 76
CLIO AREA SCHOOL DISTRICT 0.464 0.014 8.161 0.106 0 255 1.004 1.166 1.103 .000 1.000 1.020o 89
5WART/ CREEK COMM SCH DIST 0.409 0.014 0.163 0.1)2 0.252 1.009 1.163 1.117 .000 1.000 1.0254 74
LAKE FLOWN sCHOOt 0.473 0.014 0.165 0.09H 0.250 1.006 1.163 1.113 .000 1.000 1.0240 79
DENILEY COMM SCHOOL DISIRICI 0.473 0.014 0.165 0.096 0.250 1.008 1.163 1.096 .000 1.000 1.0218 85
dELCHER SCHOOL DISTRICT 0.437 0.011 0.150 0.130 0.270 1.012 1.176 1.149 .000 1.000 1.0297 70
LINDEN COMMUNITY SCHOOL DIST 0..75 0.014 0.167 0.096 0.246 1.001 1.166 1.107 .000 1.000 1.0206 d8
mONIROSE TOWNSHIP SCHOOLS 0.4/3 0.014 0.165 0.098 0.250 0.995 1.1/1 1.098 .000 1.000 1.0164 100
LAKEVILLE COMM SLH DIST J.40b 0.014 0.162 0.105 0.254 0.994 1.16/ 1.108 .000 1.000 1.0169 9;

ULAVtHTON RURAL SCHOOLS 0.4/1 0.014 0.16/ 0.095 0.248 0.9di 0.907 0.919 .000 1.000 0.9772 34J
BLADwIN COMmuAITY SCHOOLS 0.4/1 0.014 0.164 0.100 0.251 0.99J 0.899 0.w4 .000 1.000 0.9826 314

DESSLmtil CITY SCHOOL DISI 0.480 0.014 0.169 0.091 0.246 0.98/ 0.756 0.820 .000 1.000 0.9597 435
IRONWOOD AREA SCHOOLS 0.466 0.014 0.164 0.102 0.252 0.969 0.755 0.821 .000 1.000 0.9623 426
WAA;FIELD IwP SCH OIST 0.476 0.014 0.16/ 0.095 0.248 0.994 0.Ib2 0.782 .000 1.000 0.9672 438

TRAVERSE CITY PIM SCH DIST 0 409 0.014 0.165 0.101 0.e51 0.994 0.920 0.945 .000 1.000 0.9872 28J
K1NGsLEY AREA SCHOOL DIST 0 +66 0.014 0.161 0.105 0.254 0.992 0.922 0.940 .000 1.000 0.91356 29)

A51ILLY COMMUNITY SCHOOLS 0. /b 0.014 0.166 0.09/ 0.249 0.982 0.865 0.875 .000 1.000 0.9689 J91
DRECKLNRIDGE COMM SCHOOLS 0.40 0.014 0.164 0.101 0.22 0.98d 0.f a8 0.896 .000 1.000 0.9752 J53
tuLToN SCHOOLS 0.4/5 0.014 0.166 0.096 0.249 0.990 0.8b11 0.885 .000 1.000 0.9/43 360
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SAINT LOUIS PUBLIC SCHOOLS 0.461 0.01J 0.159 0.109 0.257 0.995 0.8S6 0.911 .000 .000 0.9815 317

CAMDEN FUONfIER SCHOOL 0.481 0.014 0.1/0 0.090 0.245 0.9/5 0.886 0.9e1 .000 .000 0.9128 311

HILLSOALL COMMUNITY SCHOoLS 0.459 0.013 0.1t.0 0.111 0.259 0.998 0.880 0.929 .000 .000 0.9864 2111

JoNLSVILLE COMMUNITY SCHOOLS 0.473 0.014 0.165 0.098 0.250 0.994 0.885 0.908 .000 .000 0.9804 323
LITCHfIELO COMMUNITY SCHOOLS 0.473 0.014 b.165 0.098 0.250 0.994 0.884 0.903 .000 .000 0.9197 32d
NORTH ADAMS PUBLIC SCHOOLS 0.470 0.014 0.168 0.093 0.247 0.985 0.864 0.911 .000 .000 0.9164 346
PITISFORo RURAL AG SCHOOLS 0.4C/ 0.014 0.162 0.104 0.254 0.981 0.883 0.936 .000 .000 0,9192 332
kEAUING COMMUNITY SCHOOLS 0.475 0.014 0.166 0.09/ 0.249 0.990 0.888 0.884 .000 .000 0.s.745 3S9
WALRON AREA SCHOOLS 0.469 0.014 0.163 0.102 0.252 0.978 0.869 0.900 .000 .000 0.9115 378

HANCOCK CITY SCHOOL DISTRICT 0.459 0.013 0.158 0.111 0.258 0.986 0.121 0.832 .000 .000 0.9631 420
AI)At4 TOWNSHIP SCHOOL DIST 0.439 0.u13 0.14? 0.130 0.211 0.981 0.122 0.827 .000 .000 0.9626 425
CALUMET PUBLIC sCHUOL DIST 0.473 0.014 0.166 0.098 0.250 0.967 0.128 0.817 .000 .000 0.9504 441

CHASSELL TOWNSHIP SCH DIST 0.41U 0.014 0.166 0.093 0.247 1.020 0.122 0.774 .000 .000 0.9679 398
LAKE LINDEN HUBBELL SCH OIST 0.476 0.014 0.167 0.095 0.248 0.932 0.723 0.855 .000 .000 0.9394 446

ELKIoN PIGEON BAYPORT S/OIST 0.451 0.013 0.153 0.119 0.264 0.990 0.d28 0.853 .000 .000 0.9109 381
NORTH HURON SCHOOLS 0.444 0.013 0.149 0.126 0.268 0.980 0.826 0.661 .000 .000 0.9719 376
OWLNDALE GA6ETOWN AREA S u 0.419 0.014 0.169 0.092 0.246 0.916 0.834 0.860 .000 .000 0.9b26 424
PukT AUSTIN PUBLIC SCHOOLS 0.411 0.014 0.164 0.100 0.251 0.956 0.1344 0.880 .000 .000 0.9676 431
UBLy COMMUNITY SCHOOLS 0.449 0.013 0.15e 0.121 0.265 0.990 0.828 0.852 .000 .000 0.9708 382

IASI LANSING SCHOOL DISTRICT 0.459 0.013 0.158 0.111 0.258 1.004 1.021 .042 .000 .000 1.0088 145
LANSING PUBLIC SCHOOL uISI 0.395 0.011 0.135 0.166 0.293 1.013 1.036 .048 .000 .000 1.0119 120

DANSVILLL A6 SCHOOL 0.454 0.013 0.155 0.116 0.262 0.989 1.025 .02d .000 .000 0.9996 212
HASLET"! PUBLIC SCHOOLS 0.468 0.014 0.162 0.10J 0.253 1.01/ 1.024 .021 .000 .000 1.0118 121

HOLI PUBLIC SCHOOLS 0.466 0.014 0.162 0.105 0.254 1.006 1.030 .022 .000 .000 1.0061 156

LESLIE PUG : -IC SCHOOLS 0.48.1 0.014 0.160 0.101 0.256 1.004 1.027 .022 .000 .000 1.0056 166
MASON PUBLIC SCHOOLS 0.467 0.014 0.162 0.104 0.254 1.000 1.024 .02d .000 .000 1.0049 168
°KENOS PUBLIC SCHOOLS 0.458 0.013 0.157 0.113 0.260 1.007 1.019 .072 .000 .000 1.0141 108
SIOCKBRIDGE COMM SCHOOLS 0.460 0.013 0.159 0.110 0.258 0.994 1.032 .025 .000 .000 1.0015 196
wAvfRLY SChOuLS 0.461 0.013 0.159 0.109 0.251 1.011 1.024 .032 .000 .000 1.0105 134
wt8BEUVILLF PUBLIC SCHOOLS 0.471 0.014 0.164 0.100 0.251 1.001 1.025 .030 .000 .000 1.0059 164
4ILLIAmSIoN COMM SCHOOLS 0.470 0.014 0.163 0.101 0.252 1.011 1.025 .021 .000 .000 1.0090 144

8ELD1NG AREA SCHOOL DISTRICT 0.4/3 0.014 0.165 0.09E1 0.250 0.99C 0.976 0.942 .000 .000 0.9891 276
LAKEwOoD PuBLIC SCHOOLS 0.468 0.014 0.164 0.102 0.252 0.989 0.974 0.962 .01.10 .000 0.9881 219
sARANAC COMM SCHOOL DISTICT 0.411 0.014 0.164 0.100 0.251 0.991 0.9r 0.977 .000 .000 0.9945 144

°SCUBA AREA SCHOOLS 0.462 0.013 0.161 0.10' 0.256 0.986 0./91 0.934 .000 .000 0.9800 326
HALE AREA SCHOOLS 0.449 0.013 0.152 0.121 0.265 0.981 0.791 0.842 .000 .000 0.9616 399
lAwAs ARLA SLHOOL5 0.465 0.014 0.161 0.106 0.255 1.004 0./88 0.641 .000 .000 0.9/43 361

woITILmORE PRESCOTT AREA S 0.458 0.013 0.158 0.112 0.259 0.9/0 0.795 0.8/8 .00U .000 0.9642 413

MI pLEASANI CITY SCHOOL DIST 0.413 0.013 0.144 0.136 0.215 0.995 0.161 0.d/3 .000 .000 0.9/68 345
BEAL CIIY SCHOOL DISTRICT 0.4/1 0.014 0.165 0.0911 0.250 0.994 0.171 0.800 .000 .000 0.9610 430
SHEPHERD PuBLIC SCHOOL DISI 0.450 0.013 0.153 0.120 0.264 0.982 0.172 0.842 .000 .000 0.9646 409

WE41ERN SChOoL DISTRICT 0.475 0.014 0.167 0.096 0.24d 0.95 1.0SJ 1.038 .000 .000 1.0046 112

9'2



DISTRICT NAME

VANDERCOOK LAKE PUH sCri UISI
ukASs LAKE COMMUNITY SLWOLs
CONCLOTO COMMUNITY SCHOOLS
mANOvEk NORTON SCHLJOLs
MICHIGAN CINIER SCHOOL OISI
NAPOLEON SCHOOL DISTRICT
SPRIN6PORT PUBLIC SCHOOL
JALKSON PUBLIC sCrIOULS

KALAmA200 CITY SCH DIST
CLIMAX SC0115 Comm SCHOOLS
COM5IOCK PUBLIC SCHOOLS
GALEsOuRG AU6USIA COMM S U
GULL LAKE COMMUNITY SCHOOLS
PARCHMENT SChOOL OISIRICI
SCMOOLCUAF1 COMM SCHOOLS
VICKSOURG COMMUNITY SCHOOLS

WAND RAPIDS CITY SCH DISI
uuDwIN HEIGHTS PUBLIC SCHS
NoRTHVILW POHLIC SCHOOL
wYOmINI, PUBLIC SCHOOLS
oYRON CEIITEk PuOL IC SCHOOLS
CALfUONIA COMMUNITY SCHOOLS
CEDAR SPRINGS PUBLIC SCHOOLS
CoMSTOCK PARK SCHOOL OISE
uR RAPIOS PUBLIC SCHOOLS

FORFif HILLS PUBLIC SCHOoLS
uUDERLY LEE PUBLIC SCH uIST
6HANOVILLE PUBLIC SCHOOLS
KULO6uSVILLL PUOLIC SCHOoLS
K6NOwA HILLS PUBLIC Sta0uLS
KENT CITY COMMUNITY SCHouLS
KfUlwOOD PUBLIC S6rOOLs
LOWJ:LL AREA SCHOOLS
koCKFORD PUaLIC SCHOOLS
sPAREA AkEA SCHOOLS

LAKER PURL I C SChuOL5
ALmoNT COmmoNllY SCHOOLS
UkY0E1,1 COMMUNITY so-IOUs

BRANCH ARTA SCHOOLS

uuN LAKE_ COMMUNITY SCH OIST
NoRfHPOla PUBLIC SC TOOL DISI
SUIIONS BAY PUBLIC SCH 01ST

AURIAN CITY SCHOOL OISIRICI
ADOlsON COhAuNITY sCHWL5
BLIssFIELD COMMUNITY 5LuoL5

9G

wl w2

1A111t

wl

VI MILS

w4 wb 12 13 14 IS LP1
------

RANK

0.41 5 0.014 0.186 U.09/ 0.249 1.003 1.049 1.008 .000 .000 1.0033 1db

0.481 0.014 0.169 0.091 0.245 0.993 4.054 1.014 .000 .000 1.0000 207
0.412 0.014 0.165 0.099 9.251 1.000 1.048 1.043 .000 .000 1.0078 151

0.4/1 0.014 0.164 0.101 0.252 I.002 1.o54 1.004 .000 .000 1.0026 188

0.417 0.014 0.168 0.094 0.247 1.04)2 1.4)55 0.989 .000 .000 0.9998 209
0.469 0.014 0.163 0.102 0.252 0.985 I.053 1.025 .000 .000 6.9980 22b
0.460 0.013 0.158 0.111 0.258 0.996 1.050 1.037 .000 .000 I.0045 173

0.409 0.01e 0.139 0.154 0.e86 1.004 1.055 1.05/ .000 .4)00 1.0103 136

0.31 0.011 0.130 0.1/1 0.29/ 1.012 1.041 1.074 .000 .000 1.0149 10/

0.474 0.014 0.166 0.097 0.249 1.000 1.034 0.995 .000 .000 0.9997 211
0.445 0.013 0.I51 o.lzb 0.267 1.009 1.038 1.021 .000 .000 1.0077 152
0.435 0.013 0.144 4).134 0.2/3 I.o07 1.034 1.022 .000 .000 1.0064 158

0.456 0.013 0.156 0.110 0.280 I.00a 1.031 1.032 .000 .000 1.0092 141

0.456 0.01i 0.156 0.114 0.Gb9 1.003 I.035 1.012 .000 .000 1.0039 1/9
0.461 0.011 0.159 0.109 0.257 0.96 1.036 1.024 .000 .000 1.002b 190

0.466 0.014 0.162 0.105 0.254 1.013 1.031 1.016 .000 .000 1.0092 142

0.365 0.010 0.130 0.189 0.306 1.015 1.029 1.055 .000 .000 1.0128 110

0.462 0.014 0.160 8.108 0.256 1.014 1.012 0.988 .000 .000 1.0046 In
0.466 0.014 0.162 0.105 0.254 1.003 1.009 1.017 .000 .000 1.0041 17d

0.403 0.0Ie 0.119 0.164 0.293 1.021 1.010 1.000 .000 .000 1.0085 147

0.468 0.014 0.163 0.102 0.253 1.005 1.013 0.980 .000 .000 4).9993 i14

0.4/5 0.01'. 0.161 0.096 0.248 1.000 1.012 0.995 .000 .000 0.9990 217
0.4/0 0.014 0.164 0.101 0 251 0.992 1.020 0.990 .000 .000 0.9947 243
0.4/3 0.014 0.165 0.098 0.250 1.017 1.009 0.944 .000 .000 1.00/1 153

0.414 0.014 U.166 0.09/ 0.249 1.021 1.006 1.007 .000 .000 1.0110 126

0.465 0.014 0.161 0.106 0.Gbb 1.014 1.006 1.019 .000 .000 1.0097 139

0.477 0.014 0.16/ 0.094 o.247 1.012 1.04)9 0.940 .000 .000 1.0042 17/

0.459 0.013 0.159 0.110 0.25d 1.005 1.012 1.004 .000 .4)00 1.0013 186

0.460 0.013 0.159 0.110 0.258 1.006 1.013 1.020 .000 .000 1.0001 161

0.460 0.011 0.159 0.110 0.2511 0.999 1.016 0.982 .000 .000 0.9968 229
0.06/ 0.014 0.163 8.103 0.253 0.89 I.021 0.981 .4)00 .00U 0.9921 25b

0.4/1 1.014 0.11-6 0.099 0.250 1.010 1.010 1.031 .000 .000 1.0100 137

0.459 0.01J 0.150 0.111 0.2J0 1.001 1.016 0.997 .000 .000 1.00o2 206
0.464 0.014 0.161 0.11,6 0.255 1.011 I.012 0.997 .000 .000 1.0046 110

0.4/5 0.014 0.167 6.596 0.e48 1.006 1.015 0.981 .000 .000 0.9997 210

0.40 0.014 0.166 0.099 0.2S0 0.988 1.020 1.020 .000 .000 0.99d0 215
0.480 0.014 0.169 0.091 0.245 0.991 1.01d 1.028 .000 .000 1.0018 194

0.48e 0.014 0.170 0.090 0.e45 0.998 1.020 1.025 .000 .000 1.00)5 182

0.415 0.014 0.I67 0.096 0.24ti 0.',90 1.021 1.006 .000 .000 0.996, 233

0.479 0.014 0.168 0.093 0.246 0.982 0.831 0.818 .000 .000 0.9682 3 /6

0.480 0.014 0.169 0.092 0.246 0.901 0.820 0.874 .000 .000 0.9/01 184

0.467 0.014 0.162 0.10i 0.251 4).91.15 0.022 0.895 .U00 .006 0.9735 367

0.4/9 0.04 0.1/0 0.092 0.245 0.998 0.938 0.963 .000 .000 0.9916 259
0.478 0.04 0.108 0.093 0.24/ 1.000 C.917 0.944 .000 .000 0.9898 211

0.4/9 0.014 0.169 0.092 0.24b 1.000 0.933 0.940 .000 .000 0.9891 275



DISTRICT NAME WI We

fAoLt

W3

VI 1M1Lo1
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6ITION MACON AREA SCHOOL 0.4/9 0.014 0.1oU 0.093 0.e4/ 0.99/ 0.934 0.9o3 1.000 .000 0.9915 260
CLINION COMMUNITY SCHOOLS 0;469 0.014 0.163 0.102 0.252 0.992 0.93/ 0.941 1.000 .000 0.985/ 290
UCERFIFLU PUBLIC SCHOOLS 0.471 0.014 0.164 0.100 0.251 1.01/ 0.942 0.896 1.000 .000 0.9902 267
HUoSoN AREA SCHOOLS 0.4/4 0.014 0.166 0.097 0.249 0.991 0.937 0.943 1.000 .000 0.9d54 294
MORENCI AREA SCHOOLS 0.478 0.014 0.168 0.093 0.24/ 0.985 0.938 0.948 1.000 .000 0.9831 311
ONSTED COMMUNITY SCHOOLS 0.4/4 0.014 0.1°5 0.098 0.250 0.996 0.916 0.954 1.000 .000 0.9898 270
SAND CHEEK COMMUNITY sihouLs 0.4/5 0.014 .16/ 0.696 0.24d 0.994 0.931 0.9/0 1.000 .000 0.9913 262
ItCUMSCH POOL IC SCHOOLS 0.472 0.014 0.164 0.099 0.251 0.997 0.936 0.947 1.000 .000 0.9887 217

BRIGHTON ARCA SCHOOLS 0.41.0 0.013 0.153 0.110 0.264 1.003 1.154 1.139 1.000 .000 1.0244 77
fOwLERVILLE COMMUNITY SCHS 0.469 0.014 0.16J 0.101 0.e52 0.985 1.162 1.123 1.000 .000 1.0151 105
HARTLAND CONS SCHOOL 0.460 0.013 0.150 0.111 0.258 0.99/ 1.155 1.117 1.000 .000 1.0223 84
HOWELL PUBLIC SCHOOLS 0.469 0.014 0.103 0.102 0.252 0.993 1.160 1.129 1.000 .000 1.0201 91
PINCKNEY COMMUNITY SCHOOLS 0.4/4 0.014 0.166 0.097 0.249 0.987 1.158 1.140 1.000 .000 1.0193 93

SI IGNACC CITY SCHOOL 01ST 0.462 0.014 0.160 0.10d 0.256 0.981 0.712 0.839 1.000 .000 0.9655 408
LES CHENEAuX COMM SCH DIST 0.485 0.014 0.172 0.0116 0.242 0.976 0.772 0.811 1.000 .000 0.95ed 440

CENTER LINE PUBLIC SCHOOLS 0.44/ 0.013 0.152 0.122 0.266 1.022 1.247 .144 1.000 .000 .0349 65
EAST 01111011 CITY SCH UIST 0.431 0.012 0.145 0.137 0.2/5 1.017 1.250 .143 1.000 .000 .0311 69
ROSEVILLE COmmUNIIY SCHOOLS 0.446 0.013 0.153 0.122 0.265 1.012 1.252 .161 1.000 .000 .0334 67
ANCHOR BAY SCHOOL DISTRICT 0.410 0.014 0.164 0.100 0.251 1.008 1.252 .197 1.000 .000 .039/ S3
ARMADA AREA SCHOOLS 0.441 0.013 0.140 0.129 0.270 1.002 1.246 .105 1.000 .000 .0313 68
CLIWfuNOALE PUBLIC SCHOOLS 0.448 0.01) 0.153 0.12 0.265 1.009 1.252 .190 1.000 .000 .0362 62
olveiwA VAI LEY SCHOOLS 0.462 0.014 0.160 0.100 0.25/ 1.006 1.249 .199 1.000 .000 .0378 S9
1:11/6EHALO PUBLIC SCHOOLS 0.451 0.013 0.153 0.119 0.264 1.020 1.248 .154 1.000 .000 .0360 63
FRASER PuBLIC SCHOOLS 0.45B 0.013 5.15b 0.112 0.254 1.015 1.248 .183 1.000 .000 .0390 56
LAKE SHORE: PUBLIC SCHOOLS 0.450 0.013 0.153 0.120 0.264 1.011 1.250 .190 1.000 .000 .0375 61
L ANSI CREUif PUBLIC SCHOOLS 0.445 0.013 0.152 0.124 0.266 1.014 1.246 .218 1.000 .000 .0424 43
MI CLLmENS COMM SCHOOL OIST 0.441 0.013 0.152 0.126 0.260 1.024 1.255 .1h4 1.000 .000 .0418 47
NLw HAVIN COMMUNITY SCHOOLS 0.434 0.013 0.144 0.135 0.2/4 1.01/ 1.247 .2u1 1.000 .000 .0404 50
UICHHOND COmmuNIIY SCHOuLS 0.448 0.013 0.152 0.122 0.265 0.999 1.249 .173 1.000 .000 .0292 71
ROMEO COMMUNITY SCHOOLS 0.454 0.6!3 0.156 0.116 0.20 1.006 1.246 .205 1.0(10 .000 .0380 58
SOUTH LAKE SCHOOLS 0.446 0.011 0.150 0.124 0.261 1.020 1.24 .156 1.000 .000 .0356 64
VAN OM COMMUNITY SCHOOLS 0.433 0.013 0.146 0.134 0.273 1.022 1.240 .170 1.000 .000 .0375 60
WANeN CONSOLIOAICD SCHOOLS 0.450 0.013 0.155 0.119 0.203 1.018 1.243 ,200 1.000 .000 .0422 44

utt.it LAKE SCHOOL 0.456 0.013 9.156 0.115 0.261 0.90/ 0.840 0.890 1.000 .000 0.9748 356
KALE VA HoRMAN-OICKSON Stith 0.481 0.014 0.1/0 0.090 0.244 0.901 0.845 0.8/4 1.000 .000 0.9671 400
ONEKEmA CONSOLIOAILO SCHOOL 0.479 0.014 0.16d 0.091 0.246 1.000 0.839 0.867 1.000 .000 0.9753 352
mANISIEE CITY SCHOOLS 0.466 0.014 0.10)2 0.104 0.254 1.005 0.838 41.853 1.500 .000 0.9760 349

NEGAuNEI SCHOOL OISIRICI 0.4/3 0.014 0.165 0.090 0.250 0.99d 0.80 0.895 1.000 .000 0.9801 324
HfpouLIC mICHIGAmmE SCHOOLS 0.461 0.013 0.158 0.110 0.250 0.983 0.0/2 0.891 1.000 .000 0.9731 368
mARHuCIlt CITY SCHOOL 0(51 0.452 0.013 0.15/ 0.116 0.261 0.990 0.074 u.925 1.000 .000 0.9856 291
ISHPImING PUBLIC SCHOoL 0151 0.459 0.01( 0.151 0.112 0.259 1.012 0.061 0.8/9 1.000 .000 0.4847 301

MAbOO CO CENTRAL SCHOOL 011 0.4/i 0.014 0.165 0.090 0.250 0.9E16 0.091 0.916 1.000 .000 0. /80 338
AAbON CO EAsItliN SCHOOL u1s1 0.4/5 0.014 0.167 0.096 0.248 0.985 0.096 0.096 1.000 .000 0.9739 363
LO01146ToN AREA SCHOOL 0151 0.459 0.013 0.15d 0.111 0.e50 0.993 0.893 0.953 1.000 .000 0.9800 32/
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CHIPPEwA HILLS SCHOOL OVA 0.4/1 0.014 0.166 0.099 0.250 0.9/0 0.814 0.85/ .000 1.000 0.9548 434
MORLEY SIANw000 COMM SCHOOLS 0.438 0.014 0.168 0.094 0.247 0.900 0.01) 0.051 .000 1.000 0.9640 414

CARNEY NAI)EAU PUBLIC SCHOOLS 0.479 0.014 0.108 0.09e 0.240 0.963 0.751 0.194 .000 1.000 0.9419 444
mENDMINEL ARi.A PUBLIC SCHOOL 0.431 0.013 0.143 0.138 0.e16 0.997 0.150 0.119 .000 1.000 0.9643 412
STEPHENSON AREA PUB SCHOOLS 0.459 0.013 0.Ii8 0.111 0.259 0.990 0.743 0.797 .000 I.000 0.9600 433

MIDLAND CITY SCHOOL u1S1RICI 0.450 0.01) 0.153 0.120 0.264 0.994 1.181 1.153 .000 1.000 1.0232 81
BoLLOCK CRFEK SCHOOL 0151 0.451 0.011 0.156 0.114 0.260 I.000 1.184 1.133 .000 1.000 1.0231 62
COLFMAN COMM SCHOOL DISTRICT 0.415 0.011 0.145 0.134 0.213 0.904 1.1q0 1.139 .000 1.000 '.0157 102
mERIOIAN PUB SCHOOL DI5IRICT 0.465 0.014 0.161 0.105 0.255 0.991 1.188 1.144 .000 1.000 1.0215 06

LAKE CITY AREA SCHOOL DIST 0.402 0.014 0.1/1 0.089 0.244 0.959 0.694 0.014 .000 1.000 0.9444 443
MCBAIN RURAL A6 SCHOOL OIST 0.465 0.014 0.161 0.106 4.255 0.9/8 0.688 0.751 .000 I.000 0.9464 442

MONROE CITY PUBLIC SCHOOLS 0.433 0.013 0.145 0.135 0.2/4 1.005 1.12/ .061 .000 1.000 .0125 113
AIRPORT COMM SCHOOL OISTRICI 0.456 0.013 0.156 0.114 0.260 0.99/ 1.127 .068 .000 1.000 .0109 128
BLOFORD PUB SCHOOL DISIRICT 0.450 0.013 0.151 0.112 0.259 1.002 1.121 .062 .000 I.000 .0125 111
OUNOLL COMM SCHOOL DIsINICF 0.460 0.014 0.163 0.103 0.253 0.990 1.121 .069 .000 I.000 .0004 148
IDA PUBLIC SCHOOL DISTRICT 0.419 0.012 0.1)6 0.149 0.283 1.003 1.120 .0F6 .000 I.000 .0104 1.15
JEFFERSON CONS SCHOOL OIST 0.445 0.01) 0..50 0.124 0.267 1.004 1.130 .057 .000 1.000 .0120 119
MASON CONS SCHOOL UISIRIcF 0.406 0.014 0.162 0.105 0.254 0.980 1.120 .063 .000 1.000 .0062 160
summtialELO 3CROoL uISIR1CT 0.459 0.013 0.157 0.111 0.259 1.000 1.124 .054 .000 I.000 .0137 109
WHITEFORD AGRI SCHOOL 0151 0.468 0.01'. 0.162 0.103 0.253 0.982 1.120 .091 .000 1.000 .0080 149

CW1S11N CITY CRYSTAL AREA S D 0.479 0.014 0.169 0.092 0.246 0.900 0.900 0.914 .000 1.000 0.9745 358
GIRENVILLE PUBLIC SCHOOLS 0.'.64 0.014 0.101 0.107 0.255 0.988 0.900 0.913 .000 1.000 0.9790 33)
FRI-CO AREA SCHOOLS 0.478 0.014 0.168 0.093 0.241 0.983 0.899 0.938 .000 1.000 0.9000 325
C1:14:RAL MONICALM PUU SCHOOLS 0.420 0.012 0.138 0.148 0.282 0.992 0.093 0.947 .000 1.000 0.9881 200
VISTABUR6 COMMoNIIY SCHOOLS 0.440 0.013 0.151 0.124 0.2o/ 0.9/3 0.906 0.914 .000 1.000 0.9740 362

ATLAqIA COMMUNITY SCHOOLS 0.4/4 0.014 0.166 0.09/ 0.249 0.961 0./60 0.850 .000 1.000 0.9640 4ib
HILLMAN COmmUNIIY SCHOOLS 0.451 0.01) 0.153 0.119 0.263 0.916 0./67 0.853 .000 1.000 0.9618 41/

MUSKe6ON CITY SCHOOL DI51 0.314 0.011 0.119 0.16M 0.308 1.011 0.974 0.900 .000 1.000 1.0038 160
MUSKEGON IlbiS CITY SCH 1ST 0.411 0.012 0.119 I) 149 0.281 1.0e1 0.981 1.022 .000 1.000 1.0118 122
MUNA SHORES SCHOOL 0151RIC1 0.44/ 0.013 0.152 0.122 0.266 1.019 0.980 0.964 .000 1.000 1.0026 109
FRu1FP0RT COMMUNITY SCHOOLS 0.456 0.01) 0.151 0.114 0.260 1.003 0.967 0.948 1.000 1.000 0.9928 253
HOLTON PUBLIC SCHOOLS 0.451 0.01) 0.15) 0.119 0.264 1.000 0.971 6.961 1.000 1.000 0.9919 247
MONTAGUE AREA PUBLIC SCHOOLS 0.419 0.011 0.14/ 0.130 0.2/1 1.00/ 0.963 0.959 1.000 1.000 0.9965 232
ORCHARD VIEW SCHOOLS 0.415 0.013 0.145 0.134 0.2/3 0.999 0.965 0.951 1.000 1.000 0.9929 252
RAVENNA PuBLiC SCHOOLS 0.464 0.014 0.181 0.10/ 0.256 1.004 0.969 0.954 1.000 1.000 0.994? 265
NORTH MUSKEGON CITY SCH OISI 0.4/0 0.014 0.168 0.093 0.241 1.020 0.956 0.987 1.000 1.000 1.006/ 157
wHIlE HALL DISI SCHOOLS 0.441 0.013 0.148 0.129 0.210 0.190 0.967 0.996 1.000 1.000 0.9974 221

FREMONT PUBLIC SCHOOL UISI 0.470 0.014 0.164 0.101 0.252 0.992 0.841 0.876 1.000 1.000 0.9/3/ 364
HiSPERIA COMM SCHOOL DIST U.4/I 0.014 0.165 0.100 0.e51 U.908 0.843 0.903 1.000 1.000 0.9/62 34/
NEwAyGO PUBLIC SCHOOL. Dist 0.16 0.014 0.16/ 0.095 0.248 0.903 0.041 0.911 1.000 1.000 0.9/49 355
wHIIE CLOUD PUBLIC SCHOOLS 0.4/0 0.014 0.164 0.1(1 0.252 0.982 0.849 0.889 1.000 1.000 0.9/13 3/9
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DINMIN6hAm CITY SCHOOL 015T 0.441 0.0IJ 0.147 0.129 0.270 1.021 .J0/ .247 .000 .00U .0496 12
fLuNDALE CITY SCHOOL UIST 0.42d 0.01e 0.140 0.141 0.210 1.019 .319 .210 .000 .000 .0417 48
PONTIAC CITY SCHOOL UISTNICI 0.Jse 0.011 0.I23 0.181 U.JUJ 1.021 .330 .268 .000 .000 .0445 31
HUYAL OAK CITY SCHOOL 0151 0.401 0.1112 0.130 0.11.3 0.e92 1.022 .314 .227 .000 .000 .0419 46
ULNKLLY CITY SCHOOL UISINI:.1 11.435 0.111J 0.143 0.114 0.27J 1.01J .314 .213 .000 .DUO .0404 bj
50WHFIELD PUllLIC SCH U151 0.454 0.011 0.155 0.IIb 0.262 1.014 .311 .246 .000 .000 .0486 15
AvUNOALL SCHOOL 015TRICI 0.458 0.013 0.15d 0.112 0.299 1.009 .319 .222 .000 .000 .0412 39
8100HFIELD HILLS SCHOOL 8151 U.404 0.612 0.128 0.164 U.293 1.023 .JUJ .287 .000 .1JOIJ .0495 13
CLAULNCLVILLC SCHOOL UIST 0.441 0.0IJ 0.148 0.128 0.2/0 1.011 .310 .227 .uoO x.000 .0425 42
WWI COmmUNIIY SCHOOL UIST 0.451 0.011 0.153 0.119 0.263 1.017 .312 .269 .000 .000 .0530 7
0,4000 AREA COMM SCHOOL UISI 0.46J 0.014 0.161 0.107 0.256 1.009 .318 .242 .000 .000 .0473 do
HAZEL PAkK CITY SCHOOL U151 U.J99 0.011 0.120 U.167 0.294 1.016 .320 .218 .000 .000 .0182 5/
MADISON ntIGhTS SCHOOL 1)151 0.444 0.013 0.i50 0.125 0.26/ 1.001 .J21 .256 .000 .000 .6431 40
TROY PURL IC SCHOOLS 0.440 0.01J 0.148 0.129 0.2/0 1.010 .310 .292 .000 .00d .0514 6
WEST 8LOOmfIcLU TWO SCH UIST 0.452 0.1113 0.155 0.117 0.282 1.013 .314 .260 .000 .000 .0501 10
8HANOON SCHOOL DISIRICT 0.459 0.01J 0.15d 0.111 0.259 1.002 .316 .256 .000 .000 .0457 27
CLARKSTON COMM SCHOOL 015T 0.446 0.013 0.151 0.1?3 0.266 1.003 .J14 .251 .000 .000 .0435 37
FARMINGTON PUN SCHOOL UIST 0.412 0.012 0.135 0.155 0.287 1.014 .311 .270 .000 .000 .045d 26
HOLLY AREA SCHOOL DISTRICT 0.466 0.114 0.162 0.104 0.e54 1.002 .318 .246 .000 .000 .045e 29
HURON VALLEY SCnUULS 0.458 0.013 0.158 0.112 0.259 1.008 .321 .23b .000 .000 .0454 28
LAKI ORION COHH SCHOOL UIST U.4S6 U.014 0.162 0.104 0.254 1.010 .318 .230 .000 .U00 .0461 e5
SO LYON LUmmuNIIY SCHOOLS 0.458 0.0IJ 0.157 6.112 0.259 1.0du .316 .255 .000 .0u0 .0411 22
UAK PARK CITY SCHOOL UIST 0.390 0.011 0.125 0.171 0.297 1.024 .J16 .233 .000 .000 .0421 45
koCH/Sitk COHN SCHOOL UIS1 0.46J 0.014 0.161 0.107 0.256 1.00/ .115 .249 .000 .000 .0474 Id
wALLLO LAKL CONS SCHOOL UIST 0.426 0.012 0.141 .142 0.219 1.002 .316 .253 .uou .000 .0404 49
4Alt100140 SCHWA_ UISTHICT 0.429 0.1112 0.146 0.137 0.2/5 1.006 .322 .222 .0U0 .000 .0391 55

PLNIWATER PohLIC SCHOOL UIST 0.479 0.014 0.108 0.09J 0.246 0.98J 0.848 0.89b .000 .000 (.9122 J/4
wALKLOWILLE COMM SChOuL UIST 0.458 0.01J 0.15/ 0.11J 0.259 0.969 0.846 0.800 .000 ,000 0.9619 428

w HHANCH RUSE CITY AREA 51315 0.461 0.01J 0.159 0.109 0.291 0.9/1 0./J6 0.83/ .000 .000 0.9569 4J9

Er/EN TROUT Chalk CONS S 0 0.468 C.014 0.I6.1 0.10J 0.253 0.9/8 0.112U 0.844 .000 .000 0.9618 429
UNTONA6ON AertA SCHOuLS U.433 U. U I J 0.144 0.1 it 0 . ?lit 0.993 0.818 0.d47 .000 .000 0.9726 312
wHITE PINE SCHOOL UISTRICT 0.414 0.014 0.166 0.097 0.249 0.99J 0.814 0.922 .000 .000 0.9813 320

LVA141 1,HOLIC SCHOOL 0.4/0 0.014 0.164 0.101 0.252 0.9d4 0.028 0.867 .000 .0U0 0.9685 J93
MARION PUULIC SCHOOL 0.460 0.011 0.158 0.110 0.e54 0.9de 0.83J U.856 .U0() .000 0.9668 402
RUT) CITY VuoLIC SCHWAS 0.419 0.1114 U.166 0.096 0.249 0.9111 0.824 0.884 .000 .000 0.4690 390

Mlu AU SAOlf SCHOOL 015tH ICI U.4/1 U.014 U.Ibb U.094 0.24/ 0.95/ 0./02 U.807 .000 .090 0.9430 445

JoHANNESUU116-CENTRAL SCHWA_ 0.4/1 0.014 0.165 0.1108 0.250 U.906 0.092 0.941 .00U .000 0.9/29 370
VANDOIJILI-AhLA SCHOOL 0.475 0.014 0.166 0.096 ,...249 0.9/2 0.902 0.91/ .000 .000 0.9741 357

6RAND HAVEN CITY SCHU0L UISI 0.445 0.011 0.150 0.125 0.e6i 1.008 0.921 U.940 .000 .000 0.9935 248
dOLLAND CITY SChOUL DISTRICT 0.4_15 0.0ii u.iiis 0.1J4 0.2/J 1.00d 0.923 0.942 .0U0 .000 0.99)9 246
ALLINOALt POULIC SCHOOL 0151 0.4/4 0.014 0.166 0.097 0.249 1.000 11.920 0.948 .000 .000 0.9901 268
wiST OTTAWA PIM SCHOOL UIST 0.464 0.014 0.161 0.106 0.e55 1.001 0.92u 0.942 .000 .000 U.9911 263

Y ir.1 4



TAuLt vI

DISTRICT NAME wl w2 WI W. wS 11 I? 13 14 15 LP' HANK

COOPLHSVILLF. PUULIC SCO U151 0.48 0.01 J 0.152 0.122 0.265 0.99b 0.921 0.911 1.000 .000 0.9868 285
JENISON PubLIC SCHOOLS 0.460 0.011 0.1S8 0.111 0.25,1 1.002 0.918 0.958 1.000 .000 0.9930 250
HUDSONVILLE PUd SCHOOL DIST 0.4/2 0.014 0.165 0.099 0.250 I.00S 0.919 0.920 1.000 .000 0.9678 282
WHIM, LAKE PUBLIC SCH UISI 0.456 0.011 0.156 0.114 0.260 1.009 0.920 0.936 1.000 .000 0.9930 251
zEELAN PuHLIC SCHOOL UISI 0.475 0.014 0.166 0.096 0.249 0.999 0.92e 0.113 1.000 .000 0.9838 304

ORAwAy AREA COMM SCHOOL UISI 0.4/7 0.014 0.168 0.094 0.241 0.9/d 0.814 0.86, 1.000 .000 0.9644 411
POSER CONS SCHOOL DISTRICT 0.4110 0.014 0.169 0.091 0.e45 0.991 0.813 0.838 1.000 .000 0.9658 405
RObERS UNION SCHOOL DISTRICT 0.4/5 0.014 0.16/ 0.096 0.249 0.968 0.UIJ 0.846 1.000 .000 0.9661 404

HOuGHION LAKt_ COMMUNITY SCHS 0.451 0.011 0.154 0.118 0.263 0.9/S 0.1S7 0.852 1.000 .000 0.9629 422

SAbINAw CITY SCHOOL DISTRICT 0.3119 0.011 0.129 0.1/1 0.29H 1.0IJ 1.108 1.103 1.000 .000 .0194 92
CARROLLTON SCHOOL DISTRICI 0.381 0.011 0.116 0.185 0.106 1.011 1.094 1.035 1.000 .000 .0176 96
SAbINAW TWP Comm SCHOOLS 0.449 0.013 0.152 0.121 0.265 1.006 1.691 1.084 1.000 .000 .0165 98
BUENA VISTA SCHOOL DISTRICT 0.420 0.012 0.138 0.146 0.e82 1.019 1.107 1.066 1.00) .000 .0185 94
CHESANING UNION SCHOOLS 0.4/0 0.014 0.165 0.100 0.251 0.989 1.102 1.045 1.000 .000 .0035 183
oIRCN RUN AREA SCHOOL UIST 0.458 0.0IJ 0.157 6.II2 0.259 0.995 1.102 1.046 1.000 .000 .0063 159
oRIDGEPoRT COMM SCHOOL 01ST 0.453 0.013 0.154 0.117 0.262 1.001 1.098 1.062 1.000 .000 .0112 124
FRANKENmuTH SCHOOL DISIRICI 0.461 0.01J 0.IS8 0.110 0.257 0.99S 1.089 1.0/5 1.000 .000 .0101 131
FREFLAND Comm SCHOOL DIST 0.4/J 0.014 0.165 0.098 0.250 1.019 1.095 1.048 1.000 .000 .0134 95
EMLOCK PUBLIC SCHOOL DIST 0.462 0.013 0.160 0.108 0.2S/ 0.991 1.095 1.060 1.000 .000 .0067 155
miRuILL COMM SCHOOL DISTRICT 0.411 0.013 0.143 0.138 0.276 0.985 1.092 1.087 1.000 .000 .0071 154
sf CHARLES COMM SCHOOL 01SI 0.45/ 0.011 0.1S/ 0.113 0.260 0.992 1.097 1.065 1.000 .000 .0079 150
SWAN VALLEY SCHOOL DISTRICT 0.462 0.011 0.160 0.108 0.257 1.005 1.099 1.072 1.000 .000 .0153 104

PORT HURON ARP SCHOOL DIST 0.41/ 0.013 0.151 0.I29 0.270 1.002 1.044 1.021 1.000 .000 .0046 169
AlboNAC COMM SCHOOL UISIRICT 0.4:8 0.014 0.163 0.103 0.2S3 0.991 1.041 1.028 1.000 .000 .0008 201
CAPAC COmm SCHOOL DISTRICT 0.421 0.012 0.140 0.142 0.279 0.999 1.043 1.022 1.000 .000 .0034 184
FAST CHINA TwP SCIIOUL UIST 0.451 0.013 0.154 0.119 0.263 0.99S 1.030 1.025 1.000 .000 .0020 193
mARySVILLE Puti SCHOOL DIST 0.4/1 0.014 0.166 0.09/ 0.249 0.993 1.038 1.030 1.000 .000 .0023 192
mu-41'111S COMMUNITY SCHOOLS 0.475 0.014 0.16/ 0.096 0.248 0.991 1.041 1.024 1.000 .000 .0011 199
TAU PUHLIC SCHOOL DISTRICT 0.469 0.014 0.165 0.101 0.2S2 0.986 1.04/ 1.009 1.000 .000 0.9954 241

SIURbIS CITY SCHOOL oISIRICT 0.454 U.011 0.155 0.116 0.262 1.002 0.945 0.966 1.000 .000 0.9950 242
muRR OAK COMM SCHOOL UISI 0.485 0.014 0.1/2 0.086 0.242 U.900 0.9S3 0.975 1.000 .U00 0.9H52 298
CINTREVILLt Pub SCHOOL DIST 0.449 0.011 0.152 0.121 0.265 1.000 0.94/ 1,.9110 1.000 .000 0.9964 e!34

COLON COMMUNITY SCHOOL UISI 0.4/1 0.014 0.164 0.100 0.251 0.982 0.949 0.972 1.000 .000 0.9861 288
HENDON COMMUNITY SCHOOL MIST 0.419 0.014 0.166 0.092 0.999 0.9S2 0.952 1.000 .000 0.9910 265
wNIE PIuEON COMM SCH DIST 0.460 0.014 0.1/0 0.091 0.245 0.986 0.946 0.9h1 1.000 .000 0.9894 273
DiFE RIVERS PUBLIC SDI DIST 0.455 0.011 0.156 0.115 0.261 1.009 0.951 0.9S2 1.000 .000 0.9960 236

HRowN CITY COMM SCHOOL OIST 0.4/4 0.014 0.16o 0.097 0.249 0.98/ 0.840 0.868 1.000 .000 0.9699 387
CARSoNvILLL COMM SCHOOL DISI 0.4/7 0.011. 0.168 0.U94 0.241 0.996 0.840 0.857 I.u0u .000 0.9129 369
CRWIRFLL LfxINuTON COMM S U 0.469 0.014 0.165 0.101 0.986 0.d39 0.8ml 1.000 .000 0.9715 3/7
UECKERVILLt COMM STAHHA DIS! 0.401 0.014 0.162 0.104 0.254 0.980 0.641 0.670 1.000 .000 0.9687 392
HARUTIF Comm SCHOOL DIST 0.462 0.013 0.159 0.109 0.257 0.996 0.819 0.869 1.000 .000 0.9150 'S4

PM( COMMUNITY SCHOOL 0.4/5 0.014 0.111,6 0.096 0.248 0.917 0.841 0.874 1.000 .000 0.9657 406
SANWSKy COmm SCHOOL 01St 0.4/1 0.014 0.16S 0.100 0.251 0.91.0 0.836 0.865 1.000 .000 0.9/01 US
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OISFRICT NAME

mAN1s1100E ARCA sChUOLS

8YRON AREA SCHOOLS
OuRANO AREA SC.IOOLS
LAIN6SHUR6 COhm SCHOOL DISI
MURRICL AREA SCHOOLS
NEW LOTHROP AREA PUts S I)
Pinky PUHLIC SCHOOL DISINICI
CURUNNA PUHLIC SCHOOL 0IsT
Ow0SSU PUHLIC SCHOOL 0151

AKRON FA1RbROvE SCHOOLS
CARD COmmuNIIY SCHOOLS
CASS CITY PUHLIC SCHOOLS
KINGSTON CUNMUNIIY SCHOOLS
mAYVILLF COmmUNI1Y SCHOOLS
MILLINOUN COmmUNIIY SCHOOLS
REESE PU8LIC SCUOULS
SEHEwAIN6 UNIONVILLL SCHOOLS
VASSAR PUHLIC SCHOOLS

SOUtH HAVEN POOL Is: SCHOOLS
8AN6OR PUJLIC SCH001S
COVLU1 PUHLIC SCHOOLS
OtCAIUR PUHLIC SCHOOLS
ULOOMINGUALE PUN SCHOOL IASI
60HLES ethiL:c SCHOOL 01St
HARTFORD PUHLIC SCHOOL 01ST
LAWRLNCE PUHLIC SCHOOL 0I51
LAWION COMMUNITY SCHOOL DISI
MAITAwAN CONS SCHOOL 01ST
PAW PAW PUHLIC SCHOOL UIST

ANN ANHOR CIIY SCHOOL uIST
YPSILANII CITY SCHOOL 0151
CHLIsLA SCi.JOL DISINICo
0EAlER COMMONIIY SCHOOL DIST
LINCOLN CONS SCH001 UISINICI
MANCHESTER PUII SC0001 111S1
MILAN AREA SCHOOLS
SALINE AREA SCHOOL 01S101CI
gollMORE LAoE POO SOL IASI
wILIOw HUN PUHLIC SCHOOLS

0E10011 CITY SCHOOL OISMICI
CHERRY HILL SCHOOL U1S1141C1
DEAUUORN HEI6HIS SCri 1)151 1

mELVINOALE N ALLEN Po S U
GARDEN CITY SCHOOL OIST0111
oAHTRANCh CITY SCHOOLS

wl

0.467

0.46/
0.468
0.44/
0.461
0.4/6
0.459
0.465
0.460

0.456
0.462
0.476
0.4,5
0.461
0.474
0.469
0.465
0.4/2

0.468
0.451
0.437
0.474
0.457
0.474
6.439
0.4/1
0.46e
0.412
0.4/1

0.442
0.39,'

0.454
0.454
0.44e
0.455
0.4-,1

0.446
0.433
0.402

0.116
0.430
0.461
0.446
0.424
0.4e/

w'

0.014

0.014
0.011
0.01f
0.013
0.014
0.013
0.014
0.013

0.013
0.014
0.014
0.013
0.013
0.014
0.014
0.014
0.014

0.014
0.013
0.013
0.014
0.013
0.014
0.013
0.014
0.014
0.014
0.014

0.013
0.011
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.01e

0.008
0.011
0.01)
0.013
0.012
0.012

IAHLL

W3

0.16e

0.162
0.161
6.151
0.158
0.167
0.158
0.161
0.1J1

0.156
0.16J
U.16/
0.155
0.159
0.166
0.163
0.161
0.165

0.165
0.154
0.146
0.166
0.158
0.166
0.140
0.165
0.159
0.164
0.165

0.152
0.125
0.154
0.155
0.148
0.155
3.154
0.150
0.141
0.128

0.e5/
0.149
0.160
0.152
0.141
0.14)

vI (MIEH

w4 wS

0.104 0.253

0.104 0.e54
0.103 0.253
0.123 0.266
8.110 0.258
0.096 0.248
0.111 0,258
(1.105 0.255
0.109 0.257

0.114 0.260
0.109 0.256
0.095 0.e48
0.116 0.261
0.109 0.257
0.097 0.249
0.102 0.25)
0.106 0.255
0.09') 0.4050

0.102 0.252
0.118 0263
0.132 0.212
0.097 0.249
0.113 0.259
0.09/ 0.e49
0.130 0.271
1.098 0.250
0.109 0.257
0.099 0.e5l
0.100 0.251

0.146 0.268
0.173 0.e98
0.11/ 0.202
0.116 0.262
0.128 0.269
0.116 0.261
0.119 0.463
0.124 0.467
0.136 0.215
0.165 0.494

0.140 0.e58
0,130 0.2/1
0.109 0.257
0.1e.) 0.266
0.143 0.2/9
0.141 0.2/7

1I

0.912

0.984
0.999
0.980
0.987
0.990
0.989
0.992
0.990

0.98/
0.991
0.990
0.988
0.992
0.904
0.980
0.984
1.993

1.001
0.992
1.009
0.985
10.9/8
1.00/
0.990
0.990
0.981
0.991
0.994

1.00/
1.017
1.000
1.009
1.008
1.006
0.995
0.998
I.UU/
1.013

1.042
1.064
1.056
1.05/
1.055
1.05/

Ie

0.196

1.02/
1.028
1.025
1.026
1.028
1.025
1.025
1.026

0.951
0.951
0.152
0.949
0.951
0.952
0.950
0.949
0.951

0.895
0.899
0.904
0.098
0.094
0.890
0.902
0.092
0.095
0.887
0.808

1.069
1.076
1.066
1.069
1.0/6
1.068
1.072
1.010
1.0/5
1.066

1.311
1.100
1.I//
1.1/4
1.1/1
1.184

Ii

0.863

1.0.34

1.001
1.016
1.028
1.000
1.022
1.015
1.020

0.952
0.9/4
0.944
0.985
0.961
0.950
0.931
0.949
0.968

0.933
0.934
0.960
0.918
0.963
0.908
0.903
0.927
0.909
0.937
0.938

1.123
1.105
1.066
1.042
1.033 1.000
1.048 1.000
1.069 1.000
1.069 1.000
1.0/7 1.000
1.048 1.000

1.351 1.000
1.109 1.00._
1.093 1.000
1.109 1.000
1.102 1.000
1.121 1.000

14

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.00(

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

15

.00

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.060

.000

.000

.000

.000

.000

:

1.0431
1.0444
1.0397
1.040

EIJI

------
0.9619

0.9984
1.0002
0.9914
0.9986
0.9956
0.99116
0.9991
0.9990

0.9860
0.9919
0.9853
0.9914
0.98')5
0.9836
0.9815
0.983)
0.9910

0.9818
0.98411
0.9967
0.9719
0.9829

9865
0.9838
0.9814
0.9/01
0.9869
0.9853

.0224

.0201

.0110

.0116

.0124

.010(1

.0093

.0106

.0151

.

.10/1
"0465

RANK
----
421

223
205
228
220
237
221
215
216

209
257
296
201

212
306
318
307
264

281
300
231
339
312
286
305
319
316
284
295

113

81
127
123
114
130
140
I13
100

I

24
41
)2

54
35
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DISTRICT NAME WI we

lAoLE

w1

VI MICH)

W4 W5 it It 13 14 15 EPI RANK
------

HIGHLAND PARK CITY SCHOOLS 0.414 o.ule 0.145 0.145 0.219 .1119 .228 .000 .000 .069d 2
INKSTLR CITY SCHOOL 015TRICI 0.3lh 0.011 0.117 0.188 0.308 1.096 .191 .180 .000 .000 .0600
LIVONIA PUHLIC sChboLS 0.441 0.013 0.1s3 0.126 0.260 1.061 .1r, .122 .000 .000 .0489 14
PLYmOOI COHNUNItY SCH lS1 0.447 0.013 0.1,12 0.123 0.206 1.06S .112 .155 .000 .000 .0550
RIvi-N ROUGE MY SCHOOLS 0.420 0.012 0.140 0.146 0.281 1.075 .100 .156 .000 .000 .0557 5
SOUTH Rf0F0k0 SCHOOL DIS1 0.443 0.013 0.149 0.12/ 0.269 1.068 .111 .070 .000 .000 .0441 34
IMAM SCHOOL OIsTRICI 0.444 0.013 0.163 0.115 0.eou 1.056 .181 .123 .000 .000 .0475 17
wAVNf wESILANO CORM SCHOOLS 0.412 0.012 0.149 0.141 0.280 1.059 .181 .138 .000 .000 .0412 21
NON NI DEARHORN HG1 S tCH DISI 0.440 0.01i 0.14/ 0.129 u.2!0 1.063 .113 .091 .000 .000 .0431 id
CREsIwOOD SCHOOL DISIRICI 0.4s2 0.013 0.154 0.11d 0.263 1.11S8 .114 .103 .000 .000 .044/ 30
ECORsE PURLIC SCrloOL 0.430 0.012 0.145 0.137 0.e75 1.0/3 .181 .155 .000 .000 .0562 4
01814ALTAR SCHOOL D11k1C1 11.450 0.013 0.153 0.120 0.204 1.062 .176 .114 .000 .000 .0476 to
GROSSE ILE TowNSHIP SCHOOLS 0.468 0.014 0.1o2 0.103 0.2t-3 1.060 .171 .125 .00u .000 .0506 9
HARPER wOOOS CIIY SCH UIST 0.431 0.013 0.142 0.13d 0.276 1.06/ .169 .089 .000 .000 .0435 36
HDkON SCHOOL DISIRICI 0.407 0.012 0.110 0.16u 0.290 1.061 .101 .049 .000 .000 .0398 52
NOR1HVILLE PUDL1C SCHOOLS 0.281 0.008 0.061 0.271 0.306 1.103 .153 .211 .000 .000 .0443 33
IVERVII-W CONHuNIlY SCts 0151 0.463 0.014 0.160 0.108 0.256 1.061 .174 .119 .000 .000 .0490 11
SOOHGAIE COMM SCHOOL D1sT 0.443 0.013 0.151 0.12S 0.267 1.063 .173 .110 .000 .000 .0404 23
VAN DOWER PURL IC SCHOOLS 0.432 0.013 0.144 0.137 0.2/5 1.061 .178 .125 .000 .000 .04/4 19

CADILLAC AREA PuDL1C SCHOOLS 0.4/S 0.014 0.168 0.046 0.e48 0.91'1 0.d25 0.8/4 .000 .000 0.9665 403
mANION CoNSOLIDAICO Cls u1SI 0.460 0.013 0.158 0.111 0.258 U.VI6 0.0eS 0.090 .U00 .000 0.9692 389
HISICK CONSOLIOAIt0 SCh 01s1 0.4/4 0.014 0.166 0.097 0.249 0.908 U.825 0.892 .000 .000 0.9644 410



The resulting test indices will be denoted by T1...T5, respectively.
The method of computation will be identical to that for the EPI, except
as specifically indicated. The fifth test can be applied only to
Michigan, since similar data for Ohio could not be obtained.

The variables affected in T1 are: TITLEI and CAT in Ohio's first
equation; CAT in Michigan's first equation; RATIO, MNRTY, POVCH, and
ACH in Ohio's, and PTCHR, OPCOST, PGVCH, and ACH in Michigan's second
equation; WEALTH and TITLEI in Ohio's third; EXPER, OPCOST and ACH
in Ohio's, and EVER in Michigan's fourth; TITLEI and CAT in Ohio's,
and CAT in Michigan's fifth; and RATIO, POVCH, and STBLTY in Ohio's,
and BRKHME and ACH in Michigan's sixth equation.

The variables affected in T2 are: PTCHR and OPCOST in Michigan's
second equation; WEALTH in Ohio's third; EXPER in both Ohio's and
Michigan's fourth, EXPER in Ohio's fifth; POVCH in Ohio's sixth; AID
in Ohio's and Michigan's seventh; and STSAL, DEP, and FINCOL in Ohio's
eighth equation.

It is, of course, desirable that changes such as 1) and 5) should
make little difference in the index; otherwise the method would appear
to be unstable under minor changes. On the other hand, 2) represents
a major change in the structure, since some important variables with
significant coefficients will be removed. This may be expected to have

significant impact on the index. If it does not, then the EPI must

be quite stable. Tests 3) and 4) are not so much tests of sensitivity
to somewhat reaelnable changes as they are tests of the effects of
state options in constructing an index. Test 3) is a drastic change

in the entire method and `plates important theoretical considerations
given earlier. Test 4) does not violate anything that went into the
construction of the EPI; it simply represents an alternative state
policy, i.e., it accepts the influence of district preferences on prices,
as in power equalization. This is a conceptually different index.
These two tests are included only because it is of interest to know just
how different an index based on these methods would be. Presumably,

state policy makers would be interested in this if their state law
recognizes EPV and millage rate in determining state aid.

The test indices were compared to the EPI by computing both
ordinary correlations and rank order correlations with the EPI. The

results are given in Table VII.



Table VII. Correlations of the Test Indices with the EP/

Ohio

ordinary r

rank order r

Michigan

ordinary r

rank order r

T1 T2 T3 T4 T5

.9829 .7882 .9516 .9983 -

.9893 .8696 .9635 .9990

.9811 .9991 .9878 .7732 .9994

.9808 .9991 .9976 .8135 .9995

Evidently, the EPI is quite insensitive to changes such as T1 or
T5, and is surprisingly insensitive to the use of EPV and millage rate
instead of WEALTH and EFFORT (T3). Even T2 and T4 do not alter the

index excessively. It should be noted, however, that it would be
difficult to justify a structural system that yields T2 or T3. These

are not in any sense proposed as alternatives to the EPI; they have

been constructed only to test the sensitivity of the latter. The

regression results for the five tests are included in Appendix A.

Implementation Impact

Further work is needed in theoretical development and in specify-
ing structure (34) more accurately before an EPI can be implemented by
any state. Nevertheless, it is likely that such further development
would not result in a completely different index. For this reason it
is of interest to examine the changes that would take place if a state
were to implement such an EPI.

The impact of implementing an EPI depends, of course, on the state

aid formula. Although both Ohio and Michigan have a form of power
equalization, this is based on EPV and millage rate; when the variables
WEALTH and EFFORT are used, state aid does not appear to be power
equalizing. Therefore, it will be assumed that state aid is of the
form A4 of Chapter 2 (i.e., fixed basic aid; this is equivalent to
assuming that it is exogenous in (34), and it was shown above that this
assumption makes little difference in the estimation of the parameters

of (34)). Hence in implementing the EPI the state would simply calcu-
late the amount of aid (both basic and categorical) just as it did
previously, and then multiply this amount by the index. The state then

has two options: give the computed amount of aid to the district; or
divide this amount by the statewide total of such amounts to determine
the district's proportionate share of allocated aid. The difference

is that with the first option, the statewide total of aid will change
from what it would have been without the EPI, if the correlation between
the index and district enrollment is not zero, whereas no change will

result in the state budget under the second option.

The index is, in fact, positively correlated with enrollment in

both Ohic and Michigan. Therefore, while the second option would



result in an average change in aid per pupil of zero, it would result
in a decrease in aid for more districts and in larger per-pupil
decreases in those districts. This would appear to indicate that
option 1 is politically more acceptable. Therefore, the estimation
of the impact of the EPI will be based on the first option.

There is one more consideration. The state may want to implement
a "hold harmless" provision whereby no district would receive less
state aid as a result of the EPI than it received in the year prior
to its implementation. It will be assumed that this would have a
negligible effect on the outcome, since the minimum EPI is about .94
and state aid tends to increase by more than 6 percent each year.

Table VIII shows the EPI-related increase in state aid that would
have been incurred if 04io or Michigan had implemented the EPI in
1976-77 or 1975-76, respectively. The maximum additional aid to fund
the most liberal hold harmless provision (i.e., do not apply any EPI
that is less than 1) is also given. Table IX shows the dollar change
in state aid for each district, and the percent change in its total
budget.

Table VIII. Increases in State Aid from EPI Implementation

TOTAL

Average % of Maximum Extra
Per Current Needed for

Pupil Aid Hold Harmless

Ohio $29,531,824 $14.68 2.5 $4,589,399

Michigan 28,289,169 16.49 3.1 3,628,623

Surrogate Index

As discussed earlier, a surrogate index would offer the advantage
of simplicity. It would be reasonable to use a surrogate if it
produced results similar to the more accurate analytical EPI. The

suggested candidate for a surrogate index was OPCOST. The correlations
of this variable with the EPI are as follows:

regular r rank order r

Ohio .5798 .6147

Michigan .9470 .9644

The surrogate is quite similar to the EPI in Michigan but different in
Ohio. Nevertheless, one might wish to use the surrogate because of its
apparent simplicity. There are two reasons why this view is incorrect.
First, in view of the results here, one should first compute the EPI
for a given state in order to test whether the surrogate is valid there.
But if one has computed an EPI, then it should be used. The second
objection concerns the use of a surrogate that has been validated
against an EPI for some base year. One might then wish to use the

9 -



surrogate for say, the next nine years, revalidating it against an
EPI every tenth. The problem here is that the effort required to
recompute a surrogate in intervening years is at least as great as
that required to generate a new EPI. Although the EPI requires greater
analytical and computational effort, the surrogate requires much more
data collection effort since, except for the census data, the EPI relies
on data available to state education agencies, whereas the surrogate
does not. Therefore, the use of this surrogate instead of the develop
ment of an EPI as presented here is not advised.

11
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OHIO VALLEY LOCAL S.D. 5115 1.0298 HI 716/0.19 0.84

DELPHOS CITY S.U. 1375 0.9785 457 -12041.65 -0.60
LIMA CITY S.D. 7815 1.0274 93 146890.25 1.45
IlLUFFION EX VII S.0 1050 0.9112 513 -13_101.15 -1.15
ALLEN FAST LOCAL S.D. 1210 0.91121 433 -14040.77 -1.15
84TH LOCAL S.D. 2355 0.9930 338 -5710.64 -0.16
ELIOA LOCAL S.D. 2945 0.9910 353 -12395.94 -0.36
PINNY LOCAL S.U. 865 0.9822 430 -8359.88 -0.99
SHAWNEE LOCAL S.O. 2915 0.9986 291 -1345.43 -0.03
SPENCE101111 LOCAL S.D. 1145 0.9767 471 - 13132.47 -1.29

ASHLAND CITY S.D. 4265 1.0451 30 91130.63
LOUOONVILLE-PERRYSVILLE Ex VIL 1465 0.9787 455 -16530.39 -11:::
HILLSDALE LOCAL S.U. 1125 0.9156 481 -16628.16 -1.30
MAPLEION LOCAL S.U. 1065 0.9106 527 -21188.50 -1.76

ASHIAUULA AREA CITY S.O. 6165 1.0389 45 110168.31 1.64
CONNEAUT AREA CITY S.D. 3200 1.0001 220 14511.43 0.40
6ENIVA AHEA CITY S.D. 3545 1.0034 255 6926.45 0.17
(UCKFYE LOCAL S.O. 3135 1.0091 212 7151.29 0.20
WAND VALLEY LOCAL S.D. 1425 0.9821 411 -16825.41 -0.94
JEffERSON AREA LOCAL S.U. ?HS 0.9944 320 -7727.51 -0.31
PYMATUNIN0 VALLEY LOCAL S.D. 1505 0.9197 447 -19/98.29 -I.12

ATHENS CITY S.U. 3305 0.9867 395 - 25059.43 -0.59
NELSONVILLE-YORK CITY S.D. 1760 0.9534 595 -41410.28 -1.98
ALEXANDER LOCAL S.U. 1515 0.9495 591 -43532.62 -2.32
FLUERAE-HOCKING LOCAL S.U. 1325 0.9457 601 -51943.42 -3.42
1111m4LE LOCAL S.U. 1150 0.9393 602 -57219.75 -4.32

SAINI MARYS CITY S.U. 2525 1.0112 149 21365.23 0.85
wAPARONEIA CITY 5.0. 3305 1.0216 11) 40688.31 1.18
MINSTER LOCAL 5.0. 930 0.9154 491 -9486.13 -0.98
NEW OREEON LOCAL S.U. 755 0.9690 530 -11106.29 -1.31
NFW KNOXVILLE LOCAL S.U. 415 0.9549 592 -9197.78 -1.97
wAYNESFIELU-60SHIN LOIAL S.D. 635 0.964/ S65 -1404/.31 -2.18

UELLAIRE CITY S.U. 26J5 0.99 /I 31? -5102.53 -0.19
MARTINS FERRY CITY S.U. 2305 0.9959 318 -5563.93 -0.21

61ORDETOWN EA VIL 5.0 1055 0.9683 542 -22418.68 -2.07
EASTERN LOCAL S.U. 1205 0.9694 535 -22480.8/ -1.72
FAYEITIVIL.E-PERRY LOCAL S.U. 610 0.9460 600 -20904.11 -3.23
HIPLEY-UNION-LEw1S LOCAL S.O. 835 0.9/0/ 516 -17451.40 -1.92
wtSIERN-DROWN LOCAL S.U. 1115 0.9881 301 -18484.91 -0.81

fAIDFIELO CITY 6620 1.0213 I?? /4463.25 0.84
HAMILTON CITY S.U. 11135 1.0442 15 314669.81 2.09
MIUULETOWN CITY S.D. 10665 1.0461 29 101108.61. 1.29
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LOGE WOOD LOCAL S.U. 29135 1.0035 254 6381.51 0.21
LAKTA LOCAL S.U. 5695 1.0195 111 596/4.12 13.06

MADISON LOCAL S.O. 2uI 1.0004 284 514.08 0.03
NEN MIAMI LOCAL 5.0. 1120 0.9939 315 -5503.41 -0.40
ROSS LOCAL S.D. 2430 I.uub1 23/ 9356.76 0.35
FALNANDA LOCAL S.U. 3315 1.0112 192 214)3.26 0.56

CARROLLTON EX VIL S.0
BROWN LOCAL 5.0.

2997 1.05du 19 92261.31 3.12
905 0.974/ 499 -12997.02 -1.36

URDANA CITY 5.0. 2535 1.0203 130 25531.55 0.92
mECHANICSBUko EX VIL 5.0 955 0.9/33 512 -17209.52 -1.71
bEIAMAM LOCAL S.U. 2095 u.99/4 308 -3460.73 -0.15
TR1AU LOCAL S.D. 845 0.9/14 523 -14/17.71 -1.71
WEST LIBERTY-SALEM LOCAL S.U. 1020 0.9809 441 -11841.92 -1.08

SPRINGFIELD Life S.u. 13465 1.13602 15 49/016.31 2.93
MAO RIVER-GREEN LOCAL S.O. 11350 1.0095 108 19397.86 0.56
NEW CARLISLE-HEIHEL LOCAL S.D. 5435 1.0303 18 113024.19 2.17
NORTHEASTERN LOCAL c.D. 3/85 1.00/1 211 11868.24 0.30
NuRTHwESTERN LOCAL S.O. 2065 0.9950 3e4 -5019.34 -0.25
c)OLITHEAsIERN LOCAL S.O. 8/5 0.9846 410 -/405.93 -0.73
SPRINGFIELU LOCAL S.. 2685 1.0082 219 111/3.51 0.37

MILFORD Ex VIL 5.0 4435 1.0151 164 44324.88 0.84
NEW RICHMOND Ex VIL S.0 2305 0.9992 293 -612.13 -0.02
UATAV1A LOCAL 5.11. hen 0.9824 42/ -858/.18 -1.11
DETHEI-TATS LOCAL S.D. 167, 0.9806 it/ -14158.75 -0.76
LILL/140NT NORTHLASILE(N LOCAL S. 2225 0.99139 354 -15111.30 -0.62
FELICITY-FRANKLIN LOCAL S.D. 9/5 0.9/50 494 -19/49.36 -1.67
(OSHEN LOCAL S.O. e865 8.9989 295 -2498.69 -0.06
NEST LiEMONI LOCAL S.U. 7155 1.02/1 94 140826.69 1.58
WILLIAmSBURL LOCAL S.D. 1115 0.90/4 390 -8/)/.80 -0.66

WILMINGTON CITY 5.0. 3295 1.020/ 12/ 33954.66 0.99
8LANCHESIEP LOCAL S.U. 1885 0.9053 406 -19695.18 -0.98
CLINTON NASSIL LOCAL S.O. 12e5 0.9/6/ 4/8 -19462.32 -1.32
EAST CLINTON LOCAL S.D. 14/5 0.-)141 505 -20661.95 -1.14

LAS!' LIVERPOOL CITY S.u. 43/5 1.00u9 2/9 3105.29 0.06
LASE PALESTINE CITY 5.0. I855 6.9151 48h -11311.66 -1.55
SALEM CITY S.D. 3455 U.999/ 189 -4 16.07 0.01
WELLSVILLE CU( S.D. 1515 6.9/69 414 -29015.68 -I.bd
COIDMUIANA EX VIL 5.0 1250 u.9/48 496 -I4582.77 -1.18
LEETONIA EX VIL 5.0 lu/u u.966/ 548 -23/95.33 -1.85
LISPON EX VIL S.0 1345 0.9/18 518 -2492/.61 -1.81
HLAVER LOCAL S.D. evun 0.9918 146 -14846.60 -0.57
CRESIVIEW LOCAL 5. O. 1025 0.9608 539 -1/0/3.60 -1.45
SOUTHERN LOCAL S.D. 1405 0.9/16 519 -26979.85 -1.95
UNITLU LUCA' S.D. 1455 0.9/31 511 -2101/.79 -1.64
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COSHOCTON city S.U. e695 1.0[94 H3 36309.71 1.19
RIDOEWOOD LOCAL S.U. 1695 0.9863 39H -14462.05 -0.61
NIVLH VIEW LOCAL s.D. 2155 1.0014 2?) 8317.98 0.20

HuCykUS CITY S.D. 2)15 1.0013 276 1709.30 0.06
(AIM CITY S.U. 3455 1.02e7 116 53941.30 1.18
CkESTLINE Ex VIL S.D 1150 0.9840 413 -16153.86 -1.01
BUCKEYE CENTRAL LOCAL S.D. 815 0.9H13 416 -10442.29 -1.07
COLONEL CRAvii0k0 LOCAL S.D. 1400 0.9852 407 -11111.45 -0.70
wYNFORD LOCAL 5.0. 1315 0.9834 419 -16e23.13 -1.05

HAY VILLAGE LIP/ S.U. 3915 1.0325 64 79431.88 1.62
BEACHWOOD CITY S.U. 16/0 1.0173 146 23682.07 0.60
BEDFORD CITY S.D. 647S 1.0392 43 119966.44 1.33
HERLA CITY S.D. I)195 1.050 23 403619.69 2.16
oNECKSvILLf CIIv S.N. 3845 1.0181 H8 62519.21 1.27
HNOOkLyN CITY S.U. 1115 1.0057 239 /366.74 0.23
CLEVELAND CITY S.U. 109415 1.065d 10 5070047.00 2.06
Lill/ELAND 01s.-uNlv. ZITS. Wry 9755 1.0404 40 268303.69 .91
LAST CLEVELAND CITY S.O. /5/5 1.0e07 120 120837.38 .00
EUCLID CITY S.D. 8135 1.8449 3J 190/38.38 .56
FAINvIEW PARK CITY S.D. 1015 1.0312 13 4561/.55 .29
OAHFIELD HEIGHTS cIly S.U. 4405 1.0335 61 H1182.50 .49
LAArwOOD CITY S.D. 91I5 1.0383 46 226827.50 .59
MAPLE HFIGHTS CIIY S.D. 41/5 1.0310 75 83995.06 ,46
HAYFIELD CITY 5.D. 4855 1.0e23 Ilk 70758.31 0.15
NO11131 OlmS1FD CIIY S.D. 7235 1.0)54 51 156442.25 1.54
NORIM ROYALTuN 111v S.N. 2665 1.0111 121 3/297.14 0.95
uLmSTE0 FALLS Lily 26e5 1.0240 Ill 44485.61 1.32
okANuE CITY S.D. 2545 1.0147 10m 39315.11 0.89
pARmA CM S.D. 201/5 1.0527 e4 630868.25 2.29
MOLAy kIVFU CIly S.U. 3e/5 1.0327 63 49/39.16 1.02
SHAKEN HEIuNTS CITY S.U. 6405 1.0401 41 1652E19.25 1.34
SOLOm Cliy S.U. HIS 1.031/ /0 5e660.77 0.66
SOUTH EUCLID -tyNDNDEIST CITY S. 6H 15 1.035/ 56 146430.31 1.29
SIRONGSvILIE CITY S.O. 4/8s 1.0318 69 86298.94 1.12
wAkUENSVILIJ DLI6HIs CITY S.D. 2H15 1.0e06 129 25896.57 0.61
ASILAlq CITY S.D. Jle5 1.0e60 100 45796.73 0.92
CHAUNIN FALLS Ex VIL S.0 1110 1.0e15 114 3-AloS.37 1.13
okATINAHL LUCAL S.D. 115 0.9//e 468 -e9m1.60 -0.47
COYAMO6A ME16DIS LOCAL S.O. 005 1.0141 1/6 9061.52 0.33
INDEPENDENCE LOCAL S.U. 1040 1.0141 I/5 9086.611 0.45
HILMMONO 1016DIS LOCAL S.D. 1145 1.0164 15/ 9463.118 0.49

62EENVILtE CITY S.D. 1945 1.0141 169 2.9192.57 0.70
VERSAILLES Ex VIL s.0 14r5 0.9/54 4H9 -23412.01 -1.46
ANSONIA LOCAL S.D. 0.9664 S5I -19110.00 -2.05
ARCANUM-D(3111H LOCAL S.D. 1455 0.9143 503 -19/10./4 -1.41
fkANALIN-moNkuE LOCAL 5.0. N05 0.9631 561 -2030/.21 -1.05
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MIsSISSINAWA VALLty LOCAL S.D. 1235 0.9/15 521 -23304.46 -1.53
FRI-VILLAGI LOCAL S.O. 1015 0.96115 541 -21409,34 -1.16

DEFIANCE CITY S.U. J185 1.0366 53 /1847.31 1.15
DICK5VIILE LX VIL S.0 1215 1.0009 2/6 579.99 0.05
AYER5VILLE LOCAL S.U. 1055 0.9956 319 -15/0.52 -0.12
CENIPAI LOCAL 5.0. 1500 0.9929 341 -5959.00 -0.40
NuRTDEASIERN LOCAL S.D. 1125 0.9694 .vl -4503.40 -0.39

1)E1.A4ARE CITY S.D. 3150 1.02/8 69 3/512.09 0.91
HI6 WALNUT LOCAL S.D. 2165 0.9996 290 -476.84 -0.02
DUCKETT VALLEY LOCAL 5.D. 2145 0.99/3 310 -1203.31 -0.14
OLENTAN6Y LOCAL S.U. 14/5 0.9029 421 -11068.75 -0.62

'AMON 41IY S.U. 1985 1.0100 201 1365i.91 0.51
SANUUSKy CITY 5.0. 5465 1.0502 26 183313.38 2.27
MERLIN -MILAN LOCAL S.U. 1775 1.0051 243 5326.50 0.29
MARbARE1TA LOCAL S.D. 1950 1.0118 109 12164.41 0.60
PIRKINS LOCAL S.U. 2455 I.01/3 147 26929.40 0.83
VERMILION LOCAL S.U. 3535 1.0376 50 72830.94 1.65

LANCASTER CIIY S.U. 72 1.0408 39 156390.56 1.65
AmANDA-CLEARCRLEK LOCAL S.D. 1465 0.9/27 S15 -24565.65 -1.66
DERNE UNION LOCAL S.U. 961 0.9663 554 -17203.27 -1.71
HLo04-CARROT L LOCAL S.D. I/65 0.9769 4/5 -24281.48 -1.28
EA11 -111E10 UNION LOCAL S.O. 1915 0.9/11 411 -28003.58 -1.46
LIBERTY UNION-ThURSION LOCAL S 1275 0.9770 473 -16115.60 -1.27
PICKERINDION LOCAL S.O. 2I95 0.9060 401 -1653/.35 -0.52
)ALNUI TwP LOCAL S.D. /55 0.9598 582 -16376.70 -2.11

wASDINOUN COUR' HOUSE CIII, S. 2125 1.0108 194 13221.07 0.63
MIAMI Waft LOCAL S.D. 3355 1.0240 112 42417.05 1.16

DEXLEY CITY S.D. ? 125 0.9969 296 -1106.73 -0.03
(ULUNDI'S CIIY s.D. 85625 1.0//7 1 34112/6.00 2.31
6kANDV1LW 0E16015 CIIY S.U. 1495 0.9096 36/ -491/.61 -0.25
REyNOLOSDUR6 CITY S. D. 4/65 1.0014 215 3657.89 0.08
sC1010-0APDy CIIY S.D. 4200 0.9999 286 -208.80 -0.00
SOWD-wESTEHN CITY S.D. 15095 1.0171 151 131065.31 0.13
UPPER APLIN6ION CITY S.U. MS 1.0225 117 61662.53 0.64
wESTERVILLE CITY S.D. 9915 1.0144 112 /6064.69 0.64
WHIIEDALL CITY S.U. 1695 1.0024 266 4740.15 0.12
8oRTHIN6ION CITY S.U. 6175 1.0100 205 2359/.30 0.28
CANAL wINCRISIER LOCAL S.O. 10(5 0.9613 41/ -/672.22 -0.86
DROVEPORI-MADI50N 5095 1.0442 241 14236.65 0.22
HAMILTON LOCAL S.D. 2910 0.9711 152 -15299.61 -0.49
JIIJERSoN LO(-AL S.D. 5115 1.0021 269 4509.27 0.U7
PLAIN IDEAL S.D. 1105 0.9/25 516 -1 (123.62 -0.55

WAUSLUN LX vIL S.0 1600 0.9965 29)1 -1046.62 -0.06
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ARCfidOLU AREA LOCAL S.U. 1445 0.9917 306 -1306.59 -0.08
EVERLREEN LOCAL S.U. 1575 0.9955 320 -4754.75 -0.22
GoRHAM-FAYETIF LOCAL 5.U. 575 0.9821 412 -5423.56 -0.77
PETTISVILLE LOCAL 5.u. 525 0.9675 547 -11585.67 -1.63
PIKE - DELTA -YORK LOCAL S.U. 1125 0.9944 329 -6049.04 -0.26
SwAN1ON LOCAL S.D. 1865 1.0030 251 3529.76 0.15

6ALLIPOLIS CITY 5.0. 2155 1.0049 280 1464.18 0.05
6ALLIA COUNTY LOCAL S.D. 2805 1.0004 28) 781.58 0.01

UtRKSHIRE LOCAL S.D. 1495 1.02/6 90 26535.05 1.48
CARDINAL LOCAL S.U. 1600 1.0211 124 18527.9/ 1.01
CHAKOON LOCAL S.D. 2805 1.0562 20 87052.50 2.34
KENSION LOCAL S.U. 2100 1.0361 SS 46204.67 1.45
LEDUMONT LOCAL S.D. 115 1.0139 118 8804.07 0.91
NEW4Ulty LOCAL 5.0. 1050 1.0179 141 11429.80 0.78
WEST GEA06A LOCAL S.U. 38/5 1.0666 8 141901.94 2.81

fAIROOHN CITY S.D. 8215 1.0653 II 351321.38 3.35
AENIA CITY S.U. 6595 1.0505 25 227261.31 2.56
YELLOW SPRINGS Ex VIL 5.0 855 1.00/7 225 3702.06 0.28
dEAVE0CREFW LOCAL S.U. MS 1.0664 9 312487.88 3.47
CEDAR CLIFF LOCAL S.D. 660 0.9942 312 -2004.76 -0.27
GREENLVIEW LOCAL S.D. 1525 1.0042 248 3491.31 0.21
hU6ARCRLEK LOCAL S.U. 1865 1.0181 141 24402.26 1.10

CAMHRIU6E CITY S.U. 3585 1.04118 21 73636.38 1.96
ROLLING HILLS LOCAL S.U. 2205 1.0100 202 11211.69 0.49

CINCINNATI CITY S.D. 58185 1.0450 31 1348891.00 1.04
DEER PAM( (.11Y 5.U. 2195 1.0094 20') 10242.42 0.29
6REENILLS-FOREST PANIC CITY 5. 7365 1.0276 91 130316.06 1.41
LOcKLANO CITY S.U. 845 0.9962 117 -1267.56 -0.00
LOVELAND CITY S.U. 2955 1.0096 207 19445.11 0.59
MADEIRA CITY S.D. 1690 1.0063 234 5414.22 0.27
MARIENONT CITY S.U. I135 1.010/ 195 7574.01 0.28
NOUN' HEALTHY CI1Y 5.0. 6155 1.0262 99 113451.06 1.62
NOR1H COLIE6E HILL Clly S.U. 1785 1.0122 185 10457.12 0.52
NORROOD CI1Y 5.U. 4/15 1.0228 I15 13227.67 0.48
PRINCETON CI1Y S.U. 1965 1.0269 95 93548.63 0.57
READ1N6 CITY S.D. 2355 1.0103 100 1082-.62 0.33
51 OERNAR0-FLRw000 PLACE CM MI', 0.9901 301 -443.17 -0.02
SYCAMORE CITY S.U. 4415 1.0160 P-10 25526.37 0.29
WYOH1N(5 CITY S.U. 1945 1.0081 221 9310.86 0.34
INDIAN HILL Ex VIL 5.0 )015 1.01/1 150 15770.132 0.33
FINNEYTOWN LOCAL S.u. 2545 1.0169 15i 25905.19 0.10
FOREST HILLS LOCAL S.O. d1/5 1.0269 96 104420.25 0.96
NORINw151 LOCAL S.O. 13015 1.0281 87 203904.31 leita
OAK HIILS LOCAL 5.1). 0115 1.0261 90 107601.06 0.93
hOulHWtS1 LOCAL S.D. 2815 1.0089 2I' 10113.84 0.30
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'MOE RIVERS LOCAL S.O. 2005 1.0064 210 5215.48 0.18

FINI)LAY CITY S.O. /330 1.010/ 5 299663.50 3.20
AHCAOIA LOCAL 5.0. 595 0.9628 425 -5222./9 -0.79

IIN LOCAL S.U. 575 0.9754 406 -1185.84 -1.21
COky-RAwSON LOCAL S.D. 185 0.9194 449 -6623.81 -0.84
LIDERTY-6FNION LOCAL S.D. 735 0.9/J5 510 -6941./7 -0.99
HCCOMU LOCAL S.O. 065 0.9790 451 -8636.24 -1.01
VAN (WREN LOCAL S.D. n95 0.9051 400 -J 99.06 -0.28
VANLUE LOCAL S.O. 155 0.)676 545 - 03.23 -1.65

KENTON CITY S.O. 2425 0.9972 311 -3009.05 -0.10
ADA EX v1L S.D 995 0.9639 567 -22723.15 -2.15
HARDIN NORNILPN LOCAL S.U. 635 0.9492 590 -19168.02 -2.81
RI0oEMON1 LOCAL S.O. 605 0.9470 599 -14615.17 -2.27
RIVEROALE LOCAL S.D. 1285 0.9/10 525 -21680.43 -1.60
UPPER SC1010 VALLEY LOCAL S.D. 1015 0.9610 512 -25459.13 -2.07

HARRISON HILLS CITY S.D. 31/5 1.064) li 101896.31 2.63
CONOTFON VALLEY UNION LOCAL S. 595 0.9659 556 -8043.99 -1.17

NAPOLEON CITY S.D. 25/0 1.0363 54 338)7.48 1.21
UOLOATI LOCAL S.U. 715 0.9834 418 -6179.25 -0.64
LIBERTY CtN1LR LOCAL S.D. 11)0 0.9946 125 -3552.01 -0.28
PATRICK HENRY LOCAL S.D. 1445 1.0025 264 1611.51 0.11

HILLSH0R0 CITY S.D. 2265 6.9074 389 -17065-10 -0.74
6REENFILLO EX V1L 5.0 2/25 0.9912 150 -135433.97 -0.61
11016111 LOCAL S.O. 105 0.9545 S93 -25052.53 -3.22
fAIREIILO LOCAL 5.1). 635 0.9590 504 -18435./0 -Z.99
LYNCHOORO-C1 AY LOCAL S.U. 1145 0.964/ 564 -280/0.79 -2.50

LWAN CI1Y S.D. J905 1.0121 4 151620.63 2.92

EAST iffumES LOCAL S.O. 1495 0.9600 446 -15290.81 -0.91
WEST. lifilmES LOCAL S.D. 2315 1.0040 250 58/0.69 0.21

(HALLVDE CITY S.O. 2135 1.0208 l/S J4996.43 1.06
NOHwALK CITY S.D. 215 1.0196 ill 31416.67 0.98
WILLARD CITY S.D. 2245 1.0107 196 15042.96 0.55
MoNR0EVILLF LOCAL S.O. 715 0.9118 462 -16638.73 -1.08
NLw LONDON LOCAL S.D. 1145 0.9894 J69 -6690.99 -0./0
50016 CENTRAL LOCAL S.D. 1015 0.9001 44/ -15023.81 -1.26
WESTERN RESTHVE LOCAL S.D. 1395 0.9995 291 -458.75 -0.04

JACKSON CllY S.D. 20,'S 1.0016 2/4 2990.27 0.08
waliTON (ITY S.D. 1.105 0.9674 391 -1500/.29 -0.76
OAK MIL UNION LOCAL S.O. 1445 0.9/44 50? -21711.99 -1.3/

STELHANVIllf CITY S.U. 3216 1.0054 i,40 0646.86 0.20



!Auk IX (0410)

01S1RICI NAVE AIiM LPI RANK
AID CA1
CHANGE

80061.1
% CHN6

TOWINFO CITY 5.0. 14/5 0.9482 381 -8115.11 -0.43
HUCKtyt LOCAL S.D. 3925 1.0125 184 20869.50 0.49
EDISON LOCAL S.D. 1890 1.0155 161 27108.30 0.56
INDIAN CNEEK LOCAL S.U. 4535 1.0246 109 481/4.38 0.94

MOUNT VERNON CITY S.O. 4355 1.0551 22 100638.13 2.14
CINIERHORG LOCAL S.D. 835 0.966/ 549 -16/28.25 -1.93
DANVILLE LOCAL S.D. 695 0.9675 546 -16490.72 -2.01
EAST KNOx LOCAL S.U. 125 0.965/ 55') -12205.86 -1.39
TREDENICKTOwN LOCAL S.U. 1315 0.9814 435 -15858.89 -1.16

PAINESVILLE CITY S.U. 2805 1.0171 152 35579.14 0.87
W1CKLUFE CITY S.D. 3310 1.0257 102 55026.85 1.26
W1LLOUGHBY-EASTLAKE CITY S.U. 12645 1.0695 6 601978.06 3.15
FAIRpORT HARBOR EX VIL 5.0 535 1.0023 268 851.16 0.11
MENTOR EX VIL 5.0 11115 1.059/ I/ 449783.63 2.82
KIRTLANO LOCAL S.U. 1335 1.0106 198 10191.38 0.49
MA0150N LOCAL S.O. 4395 1.0285 86 94462.38 1.86
PAINESVILLE TWP LOCAL S.U. 4485 1.01,- 59 93518.31 1.65
PERRY LOCAL S.U. 1605 1.01,1 187 15264.94 0.78

IRONTON CITY S.U. 2415 0.9929 319 -10530.33 -0.37
CHESAPEAKE ONION Ex VIL 5.0 1685 0.9/63 441 -26884.95 -1.51
0AwSON-41yANI LOCAL S.U. isos 0.9699 531 -37202.64 -2.11
FAIRLANO LOCAL S.O. 19115 0.9132 514 -14671.03 -1.84
RUCK HILL LOCAL S.D. . 12Y1 0.9760 483 -38928.86 -1.56
SOLIT4 POINT LOCAL S.D. 2335 H.9828 424 -24050.15 -1.03
SYMME5 VALLEY LOCAL 5.0. 1015 .9609 580 -30989.46 -2.62

0LAIR CITY S.D. 1645 0.9886 3/6 -1295.42 -0.35
NtKA141( CITY S.O. 1185 1.0338 61 154994.13 1.57
64ANVITLE Ex VIL 5.0 15N 0.9853 405 -12262.05 -0.59
JU00STOwN-MON1101 LOCAL S.D. 1495 0.9875 3101 -12295.77 -U.71
LAKF4001) LOCAL. S.D. 2455 0.9985 299 -1932.82 -0.07
LICKING HE161115 LOCAL 5.0. 11/5 0.9812 434 -14842.16 -1.18
LICKING VALLEY LOCAL S.D.
NORTH FORK lOCAL S.U.
NO111001001 LOCAL 5.0.

1910
2175
1285

0.9085
1.0044
0.9805

3/9
246
444

-14501.47
6268.46

-16371.77

-0.72
0.28

-1.06
SOUIHWES1 LICKING LOCAL. S.U.5.0. 590 0.9928 342 -11431.30 -0.37

0E1_1_11-DWAINE' CITY S.U. 28 35 1.0012 210 10/83.14 0.32
BENJAMIN LO6AN IOCAL S.D. 1815 0.9916 349 -4696.00 -0.48
INDIAN LAKE LOLAI. S.D. 16u5 0.9839 414 -12924.80 -0.68
RIVERSIDE LOCAL 5.11. 835 0.9600 581 -21590.23 -2.51

AVON LAKE CITY 5.1). 1005 1.0158 159 61103./3 0.52
ELYRIA CITY S.B. 12095 1.0560 21 19129/.75 2.50
L0NAIN CITY S.U. 14035 1.0446 14 363302.63 1.97
0401118 RIU6EvILLE CITY S.U. 4635 1.015/ 160 44919.92 0.66
00E111.IN CM S.O. 1755 1.0009 261 1134.42 0.05

1 Z



TAIRA:

DISTRICT NAME

IX 101110)

AOM EP1 RANK
All) CAT
CHANGE

BUDGEI
% CHNG

SHMIELU-SHIFFIELD LAKE CIII eiv) 1.0101 201 20617.66 0.66
AMHERsT EX VIL 5.1) 31.10 1.01/7 145 43063.77 1.03
WELLINGTON IX VIL S.0 11)/5 0.9955 322 -5149.63 -0.26
AVON LOCAL S.U. 1 320 0.9920 344 -1/94.16 -0.45
CLEARVIEW LOCAL S.U. 1485 0.9944 330 -6094.34 -0.35
COLUMRIA LOCAL S.U. 1565 0.9966 315 -4018.56 -0.24
'IRELANDS LOCAL S.D. 1115 0.9942 in -/122.17 -0.36
KEYSTONE LOCAL S.U. 14/5 U.')945 J2/ -5431.71 -0.36
MIUVIEW LOCAL S.O. 3625 1.0107 197 27622.93 0.71
SOUTH AIIHFRSI LOCAL S.D. /85 0.9850 409 -4621.66 -1.02

MAUMEE CITY S.U. 3490 1.0148 165 39125.17 0.74
OREGON CITY S.D. 4435 1.0186 138 52060.12 0.05
SYLVANIA CITY S.U. /120 1.0292 84 14a138.50 1.56
TOLEDO CITY S.U. 47305 1.0674 1 2339300.00 3.34
ANTHONY wAYN" LOCAL S.U. 3125 1.0119 188 24146.11 0.64
OTTAWA HILLS LOCAL S.U. 925 1.0153 162 6852.14 0.62
SPRINGFIELD LOCAL S.D. 3015 1.0121 186 25030.45 0.68
WASHINGTON LOCAL S.U. 9695 1.0437 37 248021.44 1.93

LONDON CITY S.D. 1830 v.9926 343 -69/2.69 -0.31
JEFFERSON LOCAL S.D. 1525 0.964.1 411 -12605.66 -0.7(
JONATHAN ALDER LOCAL S.D. 14 15 0.9831 422 -12126.01 -0.78
MADISON-PLAIMS LOCAL S.D. 1/15 0.9909 356 -/036.06 -0.37

CAMPBELL CITY S.D. 1815 1.1)010 271 706.00 0.03
SHIMMERS CIIY S.U. 24.15 1.0019 223 10903.04 0.40
YOUNGSTOwN CITY S.U. 1/785 1.0300 79 )50597.63 1.20
AUSIINIOwN LOCAL S.D. 1595 1.0297 Be 114445.81 1.27
BOARDMAN LOCAL S.U. 6105 1.0299 80 66925./5 0.79
CANFIELD LOCAL S.U. 2685 0.9974 301 -3601.70 -0.12
JACKSON HILTON LOCAL S.D. 1.1/5 0.9912 351 -1292.08 -0.46
LOWELLVILLE LOCAL S.D. 4/5 0.9736 506 -6784.29 -1.20
POIANO LOCAL S.U. 2/15 1.0037 751 5597.67 0.14
SEBRING LOCAL S.U. 1095 0.9929 340 -4/44.97 -0.39
SOUTH PANCIE LOCAL S.U. 1415 0.9904 359 -1/15.58 -0.44
SPRINGFIELD LOCAL S.O. 16es 0.9062 30? -12097.90 -0.74
VLSI BRANCH LOCAL S.U. 2815 1.0029 258 54 )2.06 0.19
WES1ERN RESERVE LOCAL S.D. 995 0.9883 380 -6/4/.87 -0.62

MARION CITY S.U. 1290 1.0620 14 2_15359.31 2.85
ELGIN LOCAL S.D. 1405 0.9880 105 -8316.06 -0.41
PLEASANT LOCAL S.U. 1495 0.9867 396 -11025.90 -0.59
RIDGE DALL 14LAL S.U. 11 US 0.9159 484 -I4052.59 -1.08
RIVER VALLEY LOCAL S.D. 2 365 0.991/ J4I -9110.95 -0.3S

uRUN5A/CK CITY S.O. 107'3 1.0449 32 201205.56 2.24
MEDINA CITY 5.U. 4215 ..0111 /1 55688.98 0.99
WAUSwORTH CITY S.D. 3965 1.0240 14/ 62254..57 1.35
OLAcK RIVER LOCAL S.D. 12')5 0.9901 361 -17/5.25 -0.37

l'2i



DISTRICT NAML

8UChLyE . )CAL S.D.
CLOVER1. .f LOCAL S.D.
HIGHLAND LOCAL S.U.

lAHLL lx 1011101

Aom

2045
33/5
2415

LASILRN LOCAL S.U. 905
MLI65 LOCAL S.D. 2395
SOUTHERN LOCAL. 5.U. 915

CILLIN 5.1). 30 /5A CITY S..
"OLDWAILW EX VII S.0
MARION LOCAL S.D.

1645

mLNOON-UNION LOCAL S.U.
I,ARKwAY LOCAL S.D.

"12

SI. HENRY CONSOLIDATED LOCAL S reti'S_

SOUTHWEST LOCAL S.V. 1025

'IUUA CITY S.D. 4515
IROY CITY 5.0. 4665
L4A0101/0 Ex VIL S.0 805
COVIN610N EX VIL S.0 10/5
MILTON UNION IX VIL 5.0 2290
'Wt. CIIY EX VIL S.0 2545
8LTHEL LOCAL S.D. 1065
MIAMI EAST LOCAL S.U. 1555
NtwION IwP LOCAL S.U. 595

SWIMPLAND of OHIO LOCAL S.U. 4)43

tANTIRVILLE 11,y 5.1). 7265
UAYION CITY S.U.
KLITtRIN6 CITY S.U.

3/935

MIAmISHUM6 CIIY S.U. 114),12

OAKWOOD CITY S.D.
1401wOOD-MADISON CITY S.D. 14=
VANUALIA-H101114 CITY S.O.
Wk ST CARRDLL16N CITY S.U.

4585

MROOKVI1LE LOCAL S.U.
5055

JkfIERSoN LOCAL S.U.
1/75

MAO RIVIR LOCAL S.U.
1865
5965

NEW LEBANON LOCAL S.O. 1/25
NORTHHoNI LOCAL S.U.
oRTORID6E LOCAL S.U.

6655

VAL1LY VIEW LOCAL S.D. 2M
wAYN1 lOCAL S.U. 8115

HOR6AN LOCAL S.D. 2o95

MOUNT 6ILEAD Ix VII. S.D
CARD1N6TON-LIW.OLN LOCAL S.D.
HIbuLAND LOCAL S.D.

1465
1125
1410

.0798

.0375

.0652

.0599

.0324

.03(11

.0252

.0456

.0253

.0180

.0094

.0189

.0062

.0150

.0213

.0152

.0428

.0315

0.995.
0.9111.
0.9811

1

51
12

16

66
/6

106
105
105
142
210
131
215

5'1
121
163
18

I?

321
4:4
449

AID . CAI
CHANGE

6029.63
41463.95
19219.75

-27737.02
-14498.26
-25667.53

20496.74
-1)/49.08
16108.52

-12302.84
-120/2.16
-16094.37
-18969.03

72514.06
64809.25
-9248.97
-5353.07
8/56.24
17061.66
4398.73
2604.58
-4263.62

134869.88

143064.75
14/8793.00
258431.94
6)482.59
21403.03
/4431.69
54/86.24
59789.55
18189.64

(1)716n:431

1405.16
13/258.19
3480134
22319.44
228095.44

50013.09

-3138.92
-1_105.99
-18614.87

OuLgJET
% CIING

0.26
1.20
0.72

-2.79
-0.45
-2.62

0.62
-0.85
-1 '7
- JO
-1.15
-1.46
-1.89

1.56
1.11

-0.99
-0.51
0.38
0.6/
0.35
0.17

-0.1I

2.10

1.29
2.26

1.62

0.10
1.04
0.92
0.09
1.03
0.56
1.17
0.39
1.88
0.91
0.93
2.38

1./5

-0.21
-1.37
-1.16

11,1 RANK

1.0061 eih
1.0221 119
1.0148 166

0.9595 583
0.9920 345
0.9609 519

1.014e 174
0.9812 421

90.751
0.9503

405
596

0.9148 49/
0.978/ ,141
0.9/04 530

1.0312 52
1.0324 65
0.9062 400
0.9909 355
1..1061 238
1.0144 171

1.0064 2J3
1.0027 262
0.9886 378

122



TA8LE Tx

DISTRICT MARE

(011101

AUM EPI RANK
A10 i CAT
CHANGE

EAJObET

56 CMG

NORTHMUR LOCAL S.U. 1305 0.9/71 4/0 - 1/300.32 -1.28

ZANESVILLE CITY S.O. 59/5 1.0116 190 48485.08 0.62
EAST MUSKINGDm LOCAL S.O. 1965 0.9665 550 -39551.55 -1.11
FRANKLIN LOCAL S.O. 2405 0.9754 490 - 25505.69 -0.85
MAYSVILLE LOCAL S.D. 2365 0.9842 412 -22949.29 -1.01
(RI VALLEY LOCAL S.U. 0.9708 452 -36056.50 -1.36
wEST MUsKINWM LOCAL S.O. 2155 0.9115 461 -30231.00 -1.32

CALOmELL EX VIL 5.0 1285 0.9984 100 -1165.18 -0.08
NoOLE LOCAL S.O. 1215 0.9933 336 -4500.79 -0.35

PORT CLINTON CITY S.O. 2925 1.0321 60 56631.43 1.69
RENIUN-CARROLL-SALEM LOCAL 5.0 19/5 1.0020 261 1220.09 0.15
UANOURY LOCAL S.U. 825 0.9871 )93 -5/31.11 -0.59
GENOA ARLO% LOCAL S.O. 1985 1.0067 21? 0011.80 0.40

PAULDING Fx. VIL. S.D. 2510 1.0390 44 54/75.01 2.26
ANTWERP LOCAL S.O. 995 0.9857 402 -8187.00 -0.85
WAYNE TRACE LOCAL S.O. 1355 1.0020 270 1326.52 0.09

NEW Ltx1N(i1oN CITY S.O. 1805 0.9179 459 -26986.17 -1.29
CROOKSVILLt. EX VIL 5.0 1165 0.9626 5/4 -32044.39 -2.66
NORTHERN LOCAL S.U. 20'.5 0.9181 458 -27194.34 -1.20
SOUTHERN LOCAL S.O. 1265 0.9117 5/0 -25001.00 -2.05

CIRCLEVILLE CITY S.O. 2965 1.0169 154 23091.14 0.75
LObAN ELM LOCAL S.D. 2205 0.9585 )74 -11213.13 -0.35
TEAYS VALLEY LOCAL S.U. 2115 1.0074 218 8485.43 0.33
wES1FALL LOCAL S.U. 181.0 0.9880 384 -9309.92 -0.52

wAVIRLY CITY S.O. 1915 1.0023 267 2858.18 0.14
LASIFFM LOCAL 5.0. 945 0.9/05 529 -21594.71 -2.11
SCIOTO VALLEY LOCAL 5.U. 1115 0.9166 479 -19587.09 -1.12
wESTE4N LOCAL S.O. 815 0.9735 509 -17336.96 -1.76

AURORA CITY S.D. 1935 0.9899 105 -13825.57 -0.51
KENT CITY S.D. 1005 1.0018 203 1951.05 0.13
RAvENNA CITY S.U. 3995 1.0140 16/ 41160.45 0.04
STALIS8ORO CITY S.O. 2245 0.9966 316 -6671.19 -0.25
wINDRAm LX VII S.0 1510 0.9862 399 -16883.36 -0.92
CkESiw000 LOCAL S.U. 2815 0.9979 304 -4460.42 -0.14
FIELD LOCAL S.U. 10/5 1.011,.! 191 26351.77 0.10
JAMES A. GARFIELD LOCAL S.U. 1505 0.9902 161 -11697.41 -0.64
R001514w1 LOCAL S.U. 15/5 0.9053 404 -18499.87 -8.91
SOUTHEAST LOCAL 5.U. 2295 0.9932 Ji/ -102/4.41 -0.45
WATERLOO LOCAL S.U. 1085 0.9951 Wi -8474.39 -0.34

tAloA CITY S.U. 2000 1.0100 204 96/9.90 0.42
C. W. CoOLERI2 LOCAL S.O. .1555 1.0031 256 1321.45 0.19



TAOLL Ix

DISTRICT NAME

(UMilo)

ADM LP1 kANK
AID CAT
CHANGE

BOUGLI
I'. .:LING

PRIDLE SHAWNEE LOCAL S.D. 1915 0.9992 29? -1013.15 -0.05
TWIN VALLEY LOCAL S.O. 2565 1.0140 1/7 22281.19 0.83

COLUMDS GROVE LOCAL S.O. 935 0.9662 556 -18338.30 -1.89
CONTINENTAL LOCAL S.D. 035 0.9694 514 -17614.31 -2.08
JENNINGS LOCAL S.U. 415 0.9632 5/0 -11/90.54 -2.18
KALIOA LOCAL S.O. 695 0.9561 590 -20173.94 -2.70

mILLER CITY-NEW CLEVELAND LOCA 615 0.9538 594 -19136.52 -3.02
OTTAWA-GLAND0RF LOCAL S.D. 1555 0.9765 480 -15318.74 -0.79
corTOVILLE LOCAL S.O. 725 0.9613 511 -18718.59 -2.68
ANDORA-GILBOA LOCAL S.O. 740 0.9627 571 -15317.25 -1.86

MANSFULU CITY S.U. 8245 1.0345 60 174100.44 1.53

SHELBY CITY S.U. 2/35 1.0053 24? 6934.70 0.22
CLEAN FUNK VALLEY LOCAL S.U. 1145 0.9892 3/1 -12666.81 -0.65
CRESTVIEW LOCAL S.D. 1335 0.9806 443 -17153.07 -1.21
LEA1NGTON LOCAL S.D. 3035 1.0070 224 13802.05 0.41
LUCAS LOCAL S.O. 815 0.9745 501 -11601.03 -1.25
MADISON IOCAL S.O. 4920 1.0112 148 46917.37 0.75
ONTARIO IOCAL S. O. 2035 0.9891 312 -7324.96 -0.29
PLYMOUTH LOCAL S.U. 1235 0.9802 445 -18657.84 -1.33

CHIILICOirtif CITY S.O. 4055 1.01/8 48 00402.19 1.45
AoLHA LOCAL S.O. 1095 0.9694 536 -21643.82 -1.84
HUNTINGTON LOCAL S.O. 1165 0.9702 511 -26341.91 -2.19
PAINT VALLEY LOCAL S.u. Mb C.9661 555 -26101.79 -2.16
SCION VALLEY LOCAL S.O. 1235 0.9115 5e2 -23555.09 -1.72
UNION-SCIOTO LOCAL S.U. 1345 0.9772 466 -21504.04 -1.53
LANE MALE LOCAL S.D. 1275 0.9693 Si! -25152.19 -1.47

FREmNI CITY S.O. 6040 1.0583 18 150118.44 1.84
CLYDE. Ex VIL S.0 2595 1.0105 199 14034.93 0.49
GIIISONWMG Ex VIL 5.0 1220 0.9902 362 -6910.20 -0.54
LAKOIA LOCAL S.U. 1055 0.9960 314 -2994.27 -0.17
wo00mokE LOCAL S.O. 1305 0.9917 340 -35/5.43 -0.22

POOlimODIM CITY S.O. 4455 1.0002 206 641.61 0.01
11L004 LOCAL S.O. 1065 0.902e 51h -29106.41 -2.28
CLAY LOCAL S.O. 1155 0.9650 she -20/24.46 -2.10
GREEN LOCAL S.D. 10'1 0.9590 505 -13415.29 -1.42
mINfuM0 LOCAL S.O. 1435 0.9/13 524 -32/20.84 -1.86
NEW HUSTON LOCAL S.O. 560 0.9563 509 -8128.13 -0.86
Nt0T11wEST LOCAL S.O. 1005 0.9705 520 -41998.77 -2.01
VALLEY LOCAL S.U. 1295 0.9631 571 -16556.e4 -2.38
wASHIN6ToN LOCAL 5.0. 2195 0.9/46 500 -45194.67 -1.80
WHEILERSOURG LOCAL S.D. 1/9S 0.9739 506 -29201.68 -1.44

koSIONIA CITY S.U. 2815 1.0044 245 5420.43 0.14

'MIN CITY S.D. 4415 1.0243 110 4/082.75 0.88

dEITSVILLf LOCAL 5.0. 315 0.9/01 51! -2520.00 -0.74

1P'



TAHLE

OISTHICI NAME

HOPEWELL-LOWON LOCAL S.D.

Ix (OHIO)

AIIM

9/S

LIJI

0.9664

RADE

551
NEW RIEGEL LOCAL S.D. 545 0.9632 569
OLD FORT LOCAL. S.D. 5/S 0.9196 44H
SENECA EAST LOCAL S.D. 1285 0.9112 469

SIDNEY CITY S.O. 4045 1.0316 49
ANNA LOCAL S.U. 910 0.9612 518
HOTKINS LOCAL S.D. 615 0.9574 Sil
FAIRLAwN LOCAL S.D. Si5 0.9560 S9I
FORT LOWAMIE LOCAL S.D. 1356 0.9648 563
HARDIN-HOUSIoN LOCAL S.D. 840 0.9659 557
JACKSON CENItH LOCAL S.O. 465 0.9653 S60
RUSSIA LOCAL S.U. 4o5 0.9518 586

ALLIANCE CITY S.D. 4615 1.0008 2112
CANIUN CITY S.D. 14.186 1.0161 155
LOUISVILLE CITY S.D. 3755 1.0619 2/1
MASSILLON CITY S.U. 5.)6S 1.0089 214
MONTH CANTON CITY S.D. 4165 1.0001 28/
CAMIUN LOCAL S.D. 3310 0.9981 301
FAIRLESS LOCAL S.D. 2345 0.9899 364
JACKSON LOCAL S.D. 4685 0.9913 309
LAKE LOCAL S.D. 2905 0.9893 370
HARLINGTON LOCAL S.D. 3140 0.9944 311
MINERVA LOCAL S.D. 2/05 0.9903 360
NOM/MOST LOCAL S.O. 2165 0.9834 410
OSNAHORG LOCAL S.O. I315 6.9838 415
PLUHY LOCAL S.D. 5/10 1.6129 182
PLAIN LOCAL S.O. 8215 1.0144 114
SANDY VALLEY LOCAL S.O. 1125 0.9823 428
IUSLAW LOCAL S.D. 1865 0.9d /6 387

A41104 CItY S.D. 4= 1.0181 2
uARHERTON CITY S.D. 1.6180 85
COHLLY-fAIRLAwN CITY S.D.
CUYAHOGA FAILS CITY S.U.

3315
9115

1.018S
1.648e

1)9
26

NONION CITY S.O. 1565 1.012o 181
STOW CIIY S.O. 6040 1.0312 /4
TALIMADGE CITY S.D. 3675 1.0196 132
IwIN5HON6 City S.O. 2345 1.0137 1/9
(OVEN1MY LOCAL S.U. 24 15 1.0118 144
6REIN LOCAL S.D. 355S 1.0191 115
HUOSON LOCAL S.D. 3295 1.0115 191
HOGADOHE LOCAL S.O. 1.01)2 1HO
NO4l)ONIA HILLS LOCAL S.D. = 1.0105 /I
110/1141 LOCAL S.D.
spaINGEIELD LOCAL S.D.

1155
4455

1.024-,8

1.0191
101

114
14000810GL LOCAL S.D. 1'455 1.0000 22/

GINAHO CITY s D. 2165 1.0006 21/

125

A10 CAT LIOUGLI
CHANGE A CliN6

-17174.92 -1.01
-14492.34 -2.41
-7180.55 -0.56
-15686.00 -1.21

60924.39 1.15
-20961.72 -2.22
-13610.11 -2.28
-13716.93 -2.66
-16118.39 -1.99
-16832.23 -2.00
-4948.86 -1.02
-11927.34 -2.64

1933.29 0.05
199190.38 0.92
4529.45 0.11
34840.71 0.48

154.91 0.00
-4139.20 -0.08
-16984.21 -0.61
-6600.95 -0.13

-14494.86 -0.57
-14455.48 -0.38
-16540.55 -0.58
-250/0.71 -1.09
-16459.59 -1.19
44571.76 0.66
79106.06 0.78

-21284.02 -1.10
- 17125.45 -0.91

1842365.00 2.93
82/63.63

0.4224050.25
/10005.44 2.29
29701.82
102592.94

0.64

40010.98
1.45

0.0141:

2t=140 1.01
0.95
0.22

39602.41

1=1: 8.61
80101.06 1.18
30992.01

00:1113)

0.20
426'.1.1.44

4509.46

109/3.12 0.41



1 Ant E

DISINICT NAME

IA tONIO)

AIiM CPI HANK
Alt) CAT

CHANGE
8006LT
% CHNG

NILES CITY S.U. 39 15 1.0190 116 34163.04 0.70
wAkREN CITY S.O. 104/5 1.0398 42 248525.56 1.57
HOWARD EA VIL 5.0 3395 1.0147 168 21619.73 0.80
NtwlON FALLS LA VIL 5.0 1910 1.0036 253 3812.14 0.21
BLOWIFIELO-mtSPO LOCAL S.U. 655 0.9/41 49d -9107.69 -1.44
tiHISIOL LOCAL S.U. /95 0.9014 417 -8152.36 -1.05
OHOOKtIELO LOCAL S.U. 2005 1.0091 213 10043.70 0.42
CHAMPION LOCAL S.U. 2655 1.00/5 226 11136.34 0.38
FAUMINGTUN LOCAL S.U. 395 0.9151 493 -5805.94 -1.74
Fowatt-VIENNA LOCAL S.U. 1125 1.0031 252 3946.76 0.23
HowLANO LOCAL S.U. 5220 1.0322 61 52615.38 0.83
JOSTPH BADGE,: LOCAL S.D. 1665 0.9946 326 -5359.57 -0.31
LAOHAE LOCAL S.D. 2365 1.0053 241 1205.59 0.27
LAKEVIIW LOCAL S.U. 2025 1.0041 249 4402.58 0.17
LIBENIY LOCAL S.O. 2/15 1.0087 216 10228.07 0.30
LORDSIOwN LOCAL S.U. le) 0.9856 403 -5370.18 -0.19
HAPLEw000 LOCAL S.U. 1215 0.9866 39/ -11169.41 -0.81
HCOONALD LOCAL S.U. 1030 0.9991 294 -343.03 -0.02
SOOTHINGION LOCAL S.D. 895 0.9908 35/ - 5334.32 -0.60
wEATHEBSEIELD IWP LOCAL S.D. 995 0.9918 305 -790.71 -0.04

CLAymONT Clli S.O. 25/5 0.9890 371 -18752.82 -0.65
00VEH CIIY S.D. 2855 0.99/1 3I1 -3803.68 -0.11
NEW PHILADELPHIA 61IY S.O. 3665. 1.0040 244 8344.03 0.19
NEwC08114510wN EA VIL 5.0 1330 0.9686 540 -26425.93 -1.54
GARAwAy LOCAL S.D. 1105 0.9651 561 -19624.2? -1.40
INDIAN VALLEY LOCAL S.U. 1915 0.9823 429 -22670.30 -1.03
SINAS80146-FRANKLIN LOCAL S.U. /40 0.9616 5/6 -19453.47 -2.00
IUSCAttAwAS VALLEY LOCAL S.U. 1105 0.9/02 48? -25670.21 -1.29

mARYSVI1LE tX VIL S.0 2515 1.0169 41 28490.35 1.04
FAINHANKS LOCAL S.U. 945 0.9/86 456 - 8426.00 -0.64
NOH111 ONION LOCAL S.D. 1545 1.0029 259 2664.30 0.17

VAN WOO CITY 5.0. 2245 1.0438 16 39214.24 1.68
CBESIVIEw LOCAL S.D. 930 0.98/8 386 -4124.04 -0.42
LINCOLNvIlw LOCAL S.O. 815 0.9793 45e -1218.95 -0./6
01110 CIIY-LIMERTy LOCAL S.O. 405 0.95/1 58/ -8636.13 -1.89

VINTON LOCAL S.U. 2195 1.0184 140 26652.25 1.06

FRANKLIN CM( S.D. 4255 1.0318 4/ 125711.38 2.10
LEBANON LIIY S.O. 3235 1.0208 116 44812.42 1.29
CARLISLE LOCAL S.U. 2425 1.009/ 206 16501.98 0.61
CltARCBILK LOCAL S.D. 21/5 1.0218 120 30021.18 1.42
HEEPF1110-00108 LOCAL S.D. 1985 1.0025 265 4114.95 0.16
LITTLE MIAMI LOCAL S.U. 2/90 1.0164 1,A, 11194.18 1.23
MASON 10CAL S.D. 20)5 1.014) II) 20186.63 0.94
wAYNt. LOCAL S.O. 1325 0.9982 302 -1921.04 -0.13

12G



DISTRICT NAME_

OtIktE CITY S.D.
MARIETTA CITY S.D.
FORT FRYE LOCAL S.D.
FRONTIER LOCAL S.D.
wARRE.N LOCAL S.D.
wolf CkttK LOCAL S.U.

ORRVILLE CITY 5.0.
WOOSILk CITY S.O.
RITINAN IX VIL 5.13
COIPPLWA LOCAL S.U.
DALTON LOCAL S.D.
Ur/EINE LOCAL S.D.
NORIO CENTRAL LOCAL S.D.
NORTOWISTERN LOCAL S.D.
SOUTotAST LOCAL S.D.
ittIwAY LOCAL S.D.

DRYAN CITY S.D.
NONTRELItR Ex VIL 5.0
tO6ERTON LOCAL S.D.
EDON-NORTHwEST LOCAL S.D.
mILLMEK-WISI uNITY LOCAL
NORM CENTRAL LOCAL S.D.
5114YKLR LOCAL S.U.

0ONLIN6 WIEIN CITY S.D.
PIRRYSNUR0 EX VIL 5.0
ROSSFORO IX VII 5.1)
LAST4000 LOCAL S.D.
LINWOOD LOCAL S.D.
LAKE LOCAL S.D.
001419 BALTIMORt LOCAL S.O.
NORIOWOOD LOCAL" S.D.
0151 60 LOCAL S.U.

CAREY EX 1. S.0
UPPER SANDUSKY Lk VIL S.0
MOHAWK LOCAL S.O.

TAHLE Ix 101110)

AIM LP I RANK
AIU CAT
CHANGE

L1ODUT
% CHN6

20U5 1.0018 ele 1626.57 0.U8
4425 1.0e55 104 590/5.13 1.24
1165 0.9152 492 -111/0.94 -0.59
1325 0.9773 465 -21615.19 -1.66
2455 0.9904 35H -8613.34 -0.74
675 0.9664 55e -3239.ee -0.45

2"095
3685

0.98811.01311/5

181

-12141.49
21176.34

1:4,7

1410 0.9824 426 -15306.42 -0.87
15/5 0.9/68 4/6 -24100.60 -1.21
995 0.9660 543 -1043/.11 -1.42
1265 0.9112 461 -1629/.61 -1.27
1465 0.9/16 501 -25316.97 -1.64
1385 0.9/42 504 -220/4.04 -1.54
1/05 0.9750 495 -24464.84 -1.09
Iv25 0.9010 440 -21061.54 -1.07

2205

=
1.0e/S
0.90911

92
366

35895.94
-9309.19

1.21
-0.59

0.9/19 517 -17361.23 -1.90
6/5 0.9647 566 -15448.30 -2.21

5.0 815 0.97/4 464 -11529.45 -1.40
/95 0.9111/ 4 14 -9328.49 -1.05
6/0 0.96/1 544 -14189.8/ -1.87

32d5 1.0028 160 4025.78 0.09
2665 1.0091 211 91141.76 0.25
1125 1.001/ 21) 966.44 U.03
1795 0.9868 394 - 9128.60 -0.51
1555 0.98/e 39? -12112.75 -0.68
2145 1.0003 e85 307.01 0.02
855 0.9779 461 -99/5.91 -1.15
865 0.91/0 412" -/448.01 -0.50

1 /S5 0.9940 334 -5/88.20 -0.30

10/5 0.9/19 460 -10125.97 -0.89
c200 1.00/3 229 6/54.88 0.28
1455 0.9831 416 -14199.26 -0.91



TAOLE

DISTRICT 9Amt.

lx 1mICHI

ADM LPI HAWK
AID CAI
CNANGt

UUOGET
CHNG

ALCoNA CcHMUNIIY SCHOOLS 1322 0.9629 421 -5/96.27 -0.29

MUNISIN6 PUOLIC SCHOOLS 1431 0.9626 423 -37014.17 -2.03

PLAINWFLL COMmONIIY SCHOOLS 2/36 0.9883 218 -11/54.59 -0.53
OFStGO PUBLIC SCHOOLS 2111 0.9049 299 -23/66.63 -0.71
ALLE6AN PUBLIC SCHOOLS 2951 0.9814 309 -25443.45 -0.82
WAYLANO UNION SCHOOLS 2356 0.9815 300 -31592.27 -0.88
HOPKINS PUBLIC SCHOOL 1216 0.9834 310 -14189.28 -1.02
SAU6ATUCK PUOLIC SCHOOLS 673 0.9042 362 -4464.58 -0.36
HAMILION ComMUNIIY SCHOOLS 1/61 0.9828 113 -9215.39 -0.43

ALPENA CITY SCHOOL DISIRICI 8471 0.9852 291 -71405.30 -0.50

11111 AINE POHLIC SCHOOL 620 0.9684 394 -966./8 -0.14
ILK RAPIDS SCHOOLS 1061 0.9634 418 -2151.66 -0.10
MANCELONA PUULIC SCHOOL 1014 0.9640 416 -11831.81 -0.94

ARINAC EASItRN SCHOOL 81ST 441 0.9794 310 -8175.14 -1.20
AU 611ES SIMS SCHOOL DISIRICI Sib 0.9/94 329 -584.60 -0.06

SCHSIANOISH STERL COMM SCH ?1,5iI51 2I51 0.9683 395 -35874.17 -1.36?
4:<,

HARA6A TOWNSHIP 5111001 01W /24 0.912) 373 -17905.93 -1.84
L ANSE 1WP SCHOOL DISTRICi 1100 0.9/00 306 -21289.115 -1.63

UELION KELLOGG SCHOOL DIST 2)11 0.9921 255 -12685.28 -0-16
tfASIINGS PUHLIC SCHOOL DISI 3009 0.99I8 2511 -19981.59 -0.36
itIORNAPPLE KILL066 SCH OISI 2012 0.9908 266 -13316.90 -0.46

SAY CIIY SCHOOL DISIRICI 153/4 1.0004 203 2/92.50 0.01
ESSEXVILLE HAMPTON SCM 0I51 200h 1.0006 202 21.04 0.00
PINCONNING AREA SCHOOLS 3291) 0.9994 211 -1435.40 -0.04

BENTIE Co CENIRAL SCHOOLS 1096 0.9696 Jdo -19110.51 -0.88
FRANKFORT AREA SCHOOLS 824 0.96110 19/ -989.92 -0.10

HENIoN MAkHoll CIIY SCH OISI 9219 1.0044 1/5 30149.54 0.10
Sf JOAN' CIIY SCHOOL 0151 Jd4/ 1.00hu Ih3 1268.86 0.12
RIVIR VALLEY SCHOOL UISIHICI 2006 4 9931 249 -5477.02 -0.22
uAcIEN TOWNSHIP SCHOOL 186 0.9955 219 - 3023.99 -0.10
Ntw BUFFALO AREA SCHOOL UISI 134! U.9960 215 -1732.62 -0.11
ORANoYWINE PUOLIC SCH 0151 2111 1.005J 167 u 30
BERSIEN SPRINGS VUH SCH OISI I9dJ 1.0099 118

_9886.42
15311.63 0.47

EAU CLAM PUOLIC SC11 NSF 1 116 0.9990 210 -1041.25 -0.06
NILES COMMUNITY SCHOOL 0151 ,-,681 0.99,05 222 - 5250.35 -0.01
BOCHANAN PoRLIC SCHOOL 01S1 2014 1.0011 I911 000.18 0.03
WAIIHVLILT SCHOOL DISIRILI 1581 0.9921 254 -1481.85 -0.39
COLOMA COMMUNITY SCHOOLS 2906 0.9984 224 -3020.16 -0.08
11106MAN PURL IC SCHOOL /80 1.0824 191 93.34 0.00



DISTRICT RAMC

COLDWATER COMMUNITY SCHOOLS
HOONSON COMMUNITY SCH 0151
UUINCY COMMUNITY SCuoL 0151

ALMION CITY SCHOOLS
HATILE CREEK PUHLIC SCHOOLS
5PRIN6/ILLO CITY SCHOOL 01ST
AlhENS AREA SCHOOLS
HARPER CREEK COMM SCHOOLS
HOMER COMmUNI1Y SCHOOLS
MARSHALL PUHLIC SCH0OiS
vLNNI-IiLU SCHOOL OISIRICI
rEKONSHA COmmuNITY SCHOOL
UNION CITY COMM SCHOOL 01ST

CASSOPOLIS PUCII1C SCHOOLS
OOWAGIAC UNION SCHOOLS
LONARDSOUR6 PUULIC SCHOOLS
MANCELLUS COMMIS)! SCHOOLS

CHARLEVOIX PUHLIC SCH 0151

CHEHuf6AN ARIA SCHOOLS
INLAND LAKES SCHOOL 01s1RICI

SAULI STE MARIE AREA SCHOOLS
OcIOOR IUP SCHOOL
PICKFORO PUHLIC SCHOOLS
IDJOyARD AREA SCHOOLS
UHIMLEY PUHLIC SCHOOLS

CLARE PODLIC SCH0OLS
fARwiLL AREA SCHoOLS
HARRISON COMmUNIIy SCHOOLS

Or_ WITT PUHLIC SCHOOLS
IOwLER PUHI IC SCHOOLS
0ATH COMMUNITY SCHOOLS
OVID ELSIE AREA SCHOOLS
PtwAMO-NESIPHALIA Comm S o
SI JOHNS 111:1L IC 51HuOIS

CRAWF01)0 AuSAHL1 SCHOOLS

ESCANAOA ARIA POOL IC SCHOOLS
RADIO RIVER PUHLIC SOI0oLs
816 HAY DL NOC sCHOoL 0151
HARK RIVER Wilip, Si.. 01S1
RUCK PUHLIC SC116oL 0151410

IAHLL IX (MICH)

Aim til RANK
All) CAT
CHANGE

800611
% CUING

4101 0.9118 340 -41/91.53 -0.84
1624 0.9/72 344 -20645.96 -1.15
1418 0.9815 316 -15885.08 -0.96

3042 1.0121 Ill 19536.20 0.51
8330 1.0120 118 53911.55 0.39
124/ 1.00d6 146 1711.69 0.07
1041 0.9990 219 -811.11 -0.06
3013 1.0044 1/4 10230.99 0..4
1 103 0.9999 20a -101.21 -0.01
3029 1.0061 162 9250.31 0.23
209/ 1.0009 200 1354.22 0.05
605 1.0013 19/ 569.91 0.08

1501 0.9955 230 -5324.98 -0.27

1861 0.9092 214 -10751.23 -0.44
3161 0.9899 269 -23109.64 -0.47
2101 0.9968 210 -4251.11 -0.14
1141 0.9839 303 -12301.55 -0.90

169/ 0.9/93 331 -2319.62 -0.09

26/6 0.9/08 383 -35601.54 -1.10
919 0.9670 401 -o_u.sti -0.34

45,16 0.9/35 366 -92/29.19 -1.43
410 0.9606 431 -1233.39 -0.20
503 0.9605 432 -23535.57 -3.00

2044 0.91156 292 -25390.55 -0.85
544 0.9632 419 -12219.93 -1.83

16/6 0.9711 300 -30/10.09 -1.42
1285 0.9122 3/5 -3191.99 -0.13
111/3 0.9/56 150 -11111,04 -0.40

1/1/ 1.0037 101 5202.51 0.19
624 1.0002 204 140.90 0.01
1111 1.0010 195 2023.18 0.11
2123 1.002/ 18/ 4/02.26 0.16
901 0.9954 240 -2812.74 -0.23
3990 1.0043 1/6 11068.56 0.22

2.049 0,95o/ 416 -322-04.98 -1.01

404 1 0.,./03 114 -40000.03 -0.110
6',5 0.9811 P., -5d69.2I -0.49
591 0.9/1/ 365 -/410.9h -1.02
/50 0.9013 3,1 -13590.15 -1.36
121 0.9/02 11'> -5356.23 -1.42

1K,



IA8LL IX (MICR)

DISTRICT NAME

IRON MOUNTAIN CITY SCH OIST
NORWAY VULCAN AREA SCHOOLS
40CITum6 TOWNSHIP SCH DiST

A10 CAI 800611
AOM EPI RAork CIIAN6E. 'A CONE

152/ 0.9111 341 -21344.14 -1.16
92) 0.9655 407 -22094.16 -1.01
4116 0.9/61 34d -43/25.20 -1.54

DELLLVUE COMMUNITY SCHOOLS 1202 1.0056 165 5984.43 0.36EATO4 RAPIDS PUoLIL SCHOOLS 3302 1.0109 12 28658.86 0.62WAND LEDGE PuOLIC SCHOOLS 5154 1.0124 1I5 42666.61 0.56MAPLE VALLEY SCHOOL DISFRICI 1002 1.0111 12S 16398.51 0.80OLIVET CUMmuRIlY SCHOOLS 1141 1.0090 141 6915.19 0.45POW/VILLE PULILIc SCIIUOLS 022 1.0106 112 0121.25 0.54

HARDIER SPRINGS SCHOOL 0151
LITTLEFIELD Po4LIC SCH DISI
PELLSIhN PURLIC SCHOOL DIST
PEIOSKEY SCHOOL DISTRICT

419 0.91/6 342 -1185.53 -0.08
416 0.9756 351 -4500.59 -0.03
880 0.9/80 31/ -6203.13 -0.56
2792 0.9819 315 -6512.46 -0.14

FLINT CITY SCHOOL DISIRILT 369)2 1.0345 66 6523/3.19 0.90W DRT

MORRIS CONS SCHOOLS
32

1.0289 /2 79953.69 0.67
AND LANC COMM sCHOoLS

1.0154 101 33548.75 0.8960°0141CH AREA SCHOOL DISI 1481 1.0202 /1 1.30ht.NOLE PUHLIC SCHOOL 1)151 1911 1.0161 101 2,..=79.,%'6144thff SCHOOL OlsTRICI
Lt41(51

181 1.0123 116
1.0249 /5 263dit:141

CARMAN SCHOOL DISINICI /924 0.21FENTuN AREA PUhLIC SCHOOLS 3332 1.0238 80 1.03KEW...LEY CO1MONII1 SCHOOLS 4928 1.0164 99
481/4.54
60875.34 0.93FLUSHING ComMUNIIY SCHOOLS 5a04 1.0243 18 94690.94 1.39AIHER1014 CORM SCHOOL DM 1961 1.0205 90 21548.32 0.84DAVISON COmmuITY SCHOOLS 57/4 1.11249 /6 106655.25 1.37CLIO AREA SCHOOL UlsfRICT 5310 1.0206 89

556/
71822.00 1.14

1.0254 /4
SWARIZ CREEK COMM SCH 0151

55242.32 0.72LAKE FENTON SCHOOL 20/8 1.0240 /9 30/59.43 1.14of-HILLY COMM SCHOOL 01511.11C/ 1.0218 uS 1.53REICHER SCHOOL DIsINICT 5142
31215.39

2 1.029/ 70 113490.94 1.46IINOEN COMMUNI TY SCHOOL UIS1 2515 1.0206 88 34141.43 0.90moNERuSL TOWNSHIP SLAW/LS 2014.4 1.0164 1oo 23/31.73 1.10LAKEVILLE LORm SW D1S1 3104 1.0169 9/ 36440.29 0.98

UEAVLRION k0RAL SCHOOLS
OLAOWIN CORRONily SCOWLS

RESSEmER CIIY SCHOOL 0151
180144000 ARt . SCHOOLS
wAKEIIELD IwP iLH 0151

TRAVERSE CITY POU sLo OISI
KINOSLEY AREA S(.1IUOL DIST

I/s3 0.9/12 14) -20325.1/ 0.82
1902 0.9426 114 -12827.09 -0.50

511/ 0.959/ 415 -20858.63 -2./0
2001 0.9623 4eo -6/154.31 -2.45
/11 0.95/2 438 -22203./8 -2.31

9011 0.9812 201 -3964/.03 -0.35
102 0.94156 241 -5/59.42 -0.6/

ORELKENR1061 Com sitiOuLS
ASHLEY CORRORILY SCHLWIs X 0.9/S2 3S1 -24194.66 -1.44

0.9609 391 -1.18.16.b9 -2.00

FULTON 5111001,1
12.24 0.9/43 360 -203/0.58 -1.37

1 3 i



1I'IILL IA IMICHI

DISTRICI NAmt

SAM LOUIS PUBLIC SCIiI)OLS

AIU CAT 8006EI
AOm LPI RANK CHANGE % CLANG

184/ 0.9015 11/ -23925.84 -0.99

CAMDEN FRONIIER SCHOOL Oil 0.9128 3/1 -11251.63 -1.53
HILLSDALt COmMuNIIY sCHoOLS 2359 0.9834 281 -18643.60 -0.60
JoNESVILLE ComMUNItY SCHOOLS 12/1 0.9004 3?3 -16491.15 -1.07
LITCHFIELD CommUNIly SCHOOLS 800 0.9191 32H - 10133.13 -1.00
NORItt ADAMS PUBLIC SCHOOLS 804 0.9/64 343 -14324.13 -1.53
PIIISFORD RURAL Au SCHOOLS 134 0.9/92 3)2 -10145.77 -1.23
READING COMMUNITY SCHOOLS 1101 0.9/45 359 -19641.39 -1.41WALDRON AREA SCHOOLS 616 0.9/15 3/8 -10658.22 -1.31

OAHCoCK CIIY SCHOOL OISIRICI
ADAM, TOWNSHIP SCHOOL olS1
CALUMET PUBLIC SCHOOL 0151
CHASSELL TOWNSHIP SCH
LAKE LINDEN HUBBELL SCH DIST

LIMON PIGEON BAyPORT S/UIST
NORTH HUkON SCUUOLS
oWENBAlk GAGE TOWN AREA S 0
PORI AUSTIN PUBLIC SCHOOLS
UHLY COMMUNITY SCHOOLS

EAST LANSING SCHOOL DISIWICT
LANSING PUBLIC SCHOOL DIST
DANSV1LLE AG SCHOOL
HASLETT PUBLIC SCHOOLS
hOLI PUBLIC SCHOOLS
LESLIE PUBLIC SCHOOLS
MASON PUBLIC SCHOOLS
OKEmoS PUBLIC SCHOOLS
SIOCKORIDGE COMM SCHOOLS
WAVERLY SCHOOLS
wEtiDERVILLI PUBLIC SCHOOLS
wiLLIAmSION (0)4)4 SCHOOLS

BEEBING APIA SCHOOL DISIRIct
LAKEWOOD PUuLIC SCHOOLS
SARAvIAC COMM SCHOOL DISMICT

OSCOOA ARIA SCHOOLS
11ALI. AREA SCHOOLS
IARAS AREA SCHOOLS
4H111EMORE PUESC011 AREA S

1191 0.9631 420 -24590.10 -1.81
0.9626 425 -29126.07 -2.66:X

21)10 0:9504 441 -68291.56 -2.60
J4.1 0.96/9 398 -61039.20 -1.60
691 0.9394 446 -21125.18 -2.01

1666 0.9/09 101 -3938.50 -0.27
611 0.9119 176 -6005.01 -0.89
493 0.9626 424 -4121.21 -0.95
349 0.95/6 431 -1362.31 -0.33

1141 0.9/08 382 -22584.55 -1.59

4/09 1.0000 145 10614.74 0.06
2624e 1.0119 120 201554.25 0.38
1014 6.9996 212 -211.16 -0.02
1914 1.0118 121 16632.66 0.54
4100 1.0061 156 22236.16 0.35
1110 1.0056 166 /389.37 0.34
330/ 1.0049 168 9501.25 3.23
3216 1.0141 10H 16E124.11 0.31
,05/ 1.0015 196 1961.23 0.07
4242 1.0105 114 1421.01 0.02
821 1.0059 164 35/2./4 0.32

1800 1.0090 144 8127.65 0.34

250/ 0.9891 2/6 -1/953.26 -0.50
2915 0.9081 ,'19 -25801.32 -0.68
1152 0.9945 .44 -4417.77 -0.27

3/41 0.9800 3e6 -329/2.40 -0./1
/19 0.96/b 399 -2133.111 -0.20

1861 0.9143 ihi -69)1.43 -0.36
12'36 0.9642 411 -29040.33 '..1.141

M1 PLEASANT City StAtOoL NISI 4103 0.9/fid 145 -Sd1.10.94 -0.0d
HEAL CIIY SCHOOL DISIHI11 852 0.9610 410 -19000.38 -4.14
SHEPHERD PUBLIC SC: 001 DISI 1662 0.9646 40') - 52561. J0 -2.11

WISIERN SCh001 OISIRICI 2312 1.0046 1/2 541/.35 0.17

13i



!ABLE
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VANOERCOOK LAKE POO SCH DIST 1 to) 1.0033 Id5 3602.1/ 0.24
GRASS LAKE commuNIIY SCHOOLS 95h 1.0000 20/ -0.56 -0.00
CONCORD COMMUNITY SCHOOLS 10/6 1.007n 151 5059.21 0.31
HANOVER HORTON SCHOOLS 1361 1.00?6 Id') 1992.01 0.11
MICHIGAN CLNILR SCHOOL DIST 1039 0.999d 209 -129.35 -0.01
NAPOLLON SCHOOL 01sFUILF 1668 0.9980 226 -1827.62 -0.09
SBINGPORT POOL IC SCHOOL 1235 1.0045 I/J 3455.11 0.24
JACKSON PUHLIC SCHOOLS 11126 1.010.1 13h 59463.42 0.32

KALAMAZOO CITY SCII DISI 13842 1.0149 10/ 70046.06 0.26
CLIMAX SCOTTS COMM SCHOOLS dJ5 0.9997 211 -193.07 -0.02
COMSIOCK PuoLIC SCHOOLS 3040 1.0071 152 1694.74 0.06
OALESBURo AohUSIA COMM S 0 1406 1.006'. 15d 1151.0 0.37
WIC LAKE COMmuNlly SCHOOLS 290/ 1.0092 141 14859.55 0.3/
PARCHMENT SCHOOL DISTRICT 2139 1.0039 179 4531.44 0.16
SCHOOLCRAFI COMm SCHOOLS 86, 1.0026 190 1319./9 0.12
VICKS8U146 COMmuNlIy SCHOOLS 2901 1.0092 142 18097.67 0.61

GRANO RAPIDS CITY SCH 01ST 2111d 1.0128 110 373046.00 0.53
(BRAIN HEIOHIS PoOLIC SCHS 2j75 1.0046 171 65.76 0.00
NuRTIO/lEw PUBLIC SCHOOL 3171 1.0041 1/8 9338.08 0.21
MlOMIN6 PUHLIC SCHOOLS 62/6 1.0085 14/ 40410.21 0.41
MYRON CENTER PUBLIC SCHOOLS 15/0 0.9993 214 -58/.95 -0.03
CALEDONIA COMMUNITY SCHOOLS 2101 0.9990 211 -1216.84 -0.05
CLDAR SPRINGS PUHLIC SCHOOLS 2382 0.994/ 241 -9131.84 -0.34
LOMSIOCK PARK SCHOOL DISI 1848 1.00/1 151 11503.46 0.48E OR RAPIDS PUBLIC SCHOOLS 2911 1.0110 l.. 17118.28 0.4!
FOREST HILLS PUBLIC SCHOOLS 4114 1.009/ 139 14510.15 0.16
u00FREY LEE POOLIC SCH ofsr 1199 1.0042 1// 1096.41 13.1e
wAtiuviiLE PUBLIC SCHOOLS 4134 1.0013 106 7033.46 0.15
KELLOGGSVILLt PUHLIC SCHOOLS 222_1 1.0061 Ibi 5963.30 0.19
KENoWA MILLS PUBLIC SCHOOLS 3160 0.9968 229 -2490.17 -0.05
KENT CITY COMMUNITY SCHOOLS 1531 0.9921 250 -9033.14 -0.45
KENTw000 POOL IC SCHOOLS 6049 1.0100 1)1 34113.16 0.3J
LOWELL AREA SCHOOLS 2.92/ 1.0002 206 .140.138 0.01
ROCKFORD PUHLIC SCHOOLS 391u 1 0046 I/0 13225.2) t).22
SPARTA AREA SCHOOLS e021 0.999/ 210 -S08.31 -0.02

LAPFER PUHLIC SCHOOLS /49d 0.9900 225 -1414.61 -0.0/
ALmONT COMmuNlIy SCHOOLS 1405 1.0010 (94 1334.13 0.08
04YOEN COMMUNITY SCHOOLS /09 1.0035 102 1123.015 0.10
NORIH (RANCH ARt A SCHOOLS 22.14 0.9964 eiI -5247.51 -0.20

OLEN LAKE CommuNIIY SCII 01St /99 0.96112 39). -1101.10 -0.13
HURIWOUI PuoLIC SCHOOL IASI 291s 0.9/01 !WA -2e0.44 -0.05
SUITONS BAY PoOLIC SCH 1)151 716 0.9/35 16/ -6413.41 -0.40

AORIAN CITY SCHOOL DISIRICE 1)66) 0.99:h 259 -23/40.87 -0.31
ADDISON COMMUNITY SCHOOLS 1514 0.9090 2/1 -6/110.60 -0.14
oLISSFIELO LOmmoNlIy SCHOOLS 1006 0.9891 2Pi -3682.69 -0.e0
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UNITION MACON AREA SCHOOL 59/ 0.9915 160 -1196.17 -0.28
LLIION COMMUNITY SCHOOLS 1140 0.985/ 290 -5354.84 -0.34
UtERFIELU PUBLIC SCHOOLS 511 0.9902 261 -2649.55 -0.40
HUDSON AREA SCHOOLS 1500 0.9054 244 -12.M.16 -0.69
mOkINCI AREA SCHOOLS 1046 0.9811 311 -0513.04 -0.77
UNSIED COMMUNITY SCHOOLS 1615 0.9898 210 -7944.12 -0.44
SAW CREEK COmMuNITY SCHOOLS 962 0.9913 261 -4408.24 -0.40
TECUMSEH PUBLIC SCHOOLS 34/1 0.988/ 211 -20284.15 -0.43

ORIGHICN AREA SCHOOLS 4365 1.0144 17 81131.81 0.94
FOWLERVILLE COMMUNITY SCHS 1419 1.0151 145 14008.32 0.74
HARTLAND CONS SCHOOL 2643 1.0223 H'. 34415.20 0.73
HOWELL PUBLIC SCHOOLS 5/01 1.0101 91 5/898.02 0.69
PINCKNEY COMMUNITY SCHOOLS 1009 I.0193 93 30)01.04 0.60

SI IONACt CITY SCHOOL DIST 1014 0.9655 404 -19019.95 -1.00
LES CHLNLAux COMM SCH DISI 411 0.9529i 440 -1019.61 -0.21

CENIER LINE PuHLIC SCHOOLS 491s 1.0349 6S 20063.30 0.32
EASI DEIROIT CIIY SCH 0151 1014/ 1.0311 64 1475/2.50 1.30
RUSEVILLE COMMUNITY SCHOOLS 11231 1.0314 61 216642.44 1.46
ANCHOR HAY SCHOOL DISTRICT 4125 1.0397 SJ 8/065.69 1.43
ARMADA AREA SCHOOLS 1591 1.0313 6n 1 /660.75 0.61
CLINIONDALE PUBLIC SCHOOLS 5263 1.0362 61 1596/8.15 1.4/-

CHIPPEWA VALLEY SCHOuLS 4466 1.03/8 59 101329.63 1,01
FIMERALD PUBLIC SCHOOLS 4534 1.0360 63 4251.02 0.06
FRASER PUBLIC SCHOOLS 7140 1.0390 56 182304.13 1.45
LAKI SHORE pUBLIC SCHOOLS 033/ 1.0315 61 245106.80 1.38
L ANSE CREUSE PUUL1C ScHOOLS 81 /11 1.0424 '.3 190459.13 1.18
MI CLEMENS COMM SCHOOL 0IST 5231 1.0418 4/ 11()/8.00 1.29
NEW NAVIN COMMoNllY SCOWLS 1517 1.0404 Su 34386.29 1.70
RICHmOND COMMUNITY SCHOOLS 194/ 1.0192 /I 19239.37 0.59
ROmf0 COMMUNITY SCHOOLS 44s3 1.0300 5n 7309/.25 0.01
SOUIH LAKE SCHOOLS 4511 1.0156 64 2$690.66 0.49
VAN OyKE COMMUNITY SCHOOLS S4)9 I.03/5 60 53100.32 1.03
WARREN CONSOLIUAILO SCHOOLS 314/ 1.04,2 44 500099./5 1.08

DEAR LAKE SCHOOL 411 0.9/48 356 -5/J8.95 -1.08
KAL1VA NORMAN-OICKSON SCHS /16 0.96/1 '.1)0 -40/7.06 -0.51
oNEKCmA CONSOLIOAIEU SCHOOL 419 0.9153 351 -0919.84 -0./3
mANISIEE CITY SCH0OLS 2420 0.4/60 349 -14)41.31 -0.64

NE6AUNEL SCHOOL OlsiRm 1431 0.9001 314 -16729.50 -1.20
uLP04L1C m1CHIUAmm1 SCHOuLS 4e1 0.4111 160 -5454.04 -1.31
HAROUEITE CITY SCH001. uIS1 5005 0.9056 2)1 -40864.02 -0.55
IS101114106 POOtIC SCHOOL 0ISI 1655 0.404/ WI -163//.73 -0.01

MASON CO CENIRAL SCHOOL DISI I/0s 0.4/110 Jin -15056.46 -1.1/
MASON CO EASIERN sCH00L UIS1 6s1 0.9/19 361 -11503.23 -1.41
LNUINOON AREA SCHOOL IASI e/I 0.9800 W/ -1000.43 -0.04
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CHIPPEWA HILLS SCHOOL 011 2583 0.9598 414 -40620.01 -1.16muRCEY SIANW000 COMM SCH0015 1224 0.9640 414 -16612.14 -1.17

CANNEY NAVE AU PO8LIC SCHOOLS 151 0.9419 444 -16010.83 -3.96mENOMINEL AREA PuuLIC SCHOOL 2811 0.9643 412 -63194.13 -1.90SIEPHENSON AREA Pull SCHOuLS 1264 0.9600 411 -31641.55 -2.56

MIOLANU CITY SCHOOL OISIRICT 11057 1.0232 81 17869.01 0.11HuLLOCK CREEK SCHOOL 0ISI 2196 1.0231 62 29407.70 0.97COLEMAN COMM SCHOOL DISTRICT 1447 1.0157 102 20067.00 0.88MERIDIAN P08 SCHOOL DISTRICT 2101 1.0215 86 38367.08 1.19

LAKE CITY AREA SCHOOL UISI 1092 0.9444 441 -10647.42 -0./5MCMAIN RURAL AG SCHOOL OISI 114 0.9464 442 -16196.81 -1.81

mONROE CITY PuULIC SCHOOLS 8582 .0115 113 9)90.70 0.07AIRP0141 COMM SCHOOL DISIRICI
OLIWORU PUN SCHOOL UISIRIC1
UUNOE1E COMM SCHOOL DISINICI

1209

192/

.0109 128

.0115 III

.0084 148

13661.11
66934.75
6048.52

00.4/2

0.2910A POHLIC SCHOOL DISTRICI 1914 .0104 115 14321.32 0.58
JEFFERSON CONS SCHOOL 01ST 2660 .0120 119 9668.71 0.33MASOtI CONS SCHOOL DISERICT

t0SUMmE1110 SCHOOL OISIRICI
wHITLFORD AG RI SCHOOL DISI

2146
12)6
1105

.0062 180

.0131 10'

.0080 149

6165.64
11101.52
1604.08

0.21
0.68
0.29

CARSON CITY CPYS1AL ARLA S I) 1689 0.9/45 358 -29056.44 -1.556REINVILLE PUULIC SCHOOLS 3424 0.9190 311 -36180.03 -0.84mi-co AREA SCtioOLS 151)9 0.9000 325 -20186.10 -1.12CENTRAL MONICALM POI) SCHOOLS 1890 0.9881 280 - :0037.36 -0.73VESIAOuR6 COMMUNITY SCHOOLS 881 0.9/40 382 -20135.15 -1.86

ATLANTA COMmONIIY SCHOOLS 595 (1.9640 415 -1394.74 -0.19HILLMAN COMMUNITY SCHOULS 152 0.9638 411 -2511.47 -0.28

muSKE6ON CITY SCHOOL u1S1 P5H/ 1.00.18 160 25633.99 0.19mOSKI6ON H6TS CIIY SCH OISI 3219 1.0118 12 13476.11 0.61mONA SHORES SCHOOL OISIRICT 5214 1.0026 1h9 1148.49 0.12foulwour COMmuNIFY SCHOOLS 3/44 0.9928 15) -25686.82 -0.53HOLTON PUSIL IL SCHOOLS 1055 0.9939 241 -5607.01 -0.39mONIA6UT ANfA PUE1LIC SCHOOLS we 0.9965 ,,i? -4101.27 -0.11ONCHANN VILW SCHOOLS 289 0.9929 252 -19687.99 -0.45RAVENNA 1410LIC SCHOOLS 118/ 0.9942 145 -6621.91 -0.36NORTH MusKIGON CIIY SCH OISI 994 1.0067 15/ 3114.06 0.28WHITE_ HALL OIST SCHOOLS 2(1111 o.9974 eel -3522.60 -0.13

FREmONI PuIlLIC SCHOOL IASI 2564 0.9/3/ 364 -32468.50 -1.12HESPERIA COMM SCHuOL 0151 110u 0.9/62 14/ -18243.03 -1.47NfWAYGO PuHLIC SCHOOL UISI 1266 0.9/49 355 -11934.14 -0.11WHIIF CLou0 PUOLIC SCHOOLS 12/8 0.9/13 3/9 -25425.82 -1.69
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0IkmINGHAM CITY SCHOOL DIST 12606 1.0496 12 J5J10.37 0.18
fEHNOALL CITY SCHOOL 0151 6140 1.0411 48 181302.00 2.03
PoNTIAC CITY SCHOOL OISTHICI 19021 1.0445 31 455056.56 1.32
ROYAL OAK CITY SLITOOL OISI 12927 1.0419 46 216813.44 1.39
0EHKLEY CITY SCHOOL OISIkICI 6161 1.0404 SI 138044.56 1.62
SOUTHFULD P081 IC SCH Dist 12195 1.0486 !S 32258.35 0.17
AVONOALt SCHOOL DISIRICI 350/ 1.0432 19 90115.25 1.90
BLOOMFIELD HILLS SCHOOL OISI 0234 .0495 I) 401)1.85 0.30
CLARENCEVILLT SCHOOL UIST 2931 1.0425 42 62021.39 1.84
NOVI COMMUNITY SCHOOL 01ST 25/5 1.0510 / 12504.21 0.24
oxFOND AkEA COMM SCHOOL LIST 3312 I.041J 20 18110.94 1.72
HAZEL PARK CITY SChoOL UIST t.221 1.0182 5/ 2371/0.50 2.16
MADISON HEIUMS SCHOOL 0151 3/SI 1.0431 49 121033.75 0.95
1140y PUBLIC SCHOOLS 13,396 1.0514 8 J/391.94 0.13
WES! OLOOmFITLU IWP SCH 0151 540/ 1.0501 10 96280.44 0.84
ukANOON SCHOOL 01S1RICI 2418 1.0451 21 6/580.50 1.66
CLAUKSTON COMM SCHOOL 0151 6663 1.0435 3/ 191765.63 2.16
fAkmINGTON PUB SCHOOL HISI 13121 1.0458 26 21/16/.19 1.02
HOLEY ARFA SCHuoL OISIRICI 3964 1.0452 29 105616.25 1.87
HuVoN VALLEY SCHOOLS 9160 1.0454 en 110436.25 .04
LAKE ORION COMM SCHOOL 01ST 5955 1.0461 25 112686.8! 2.07
SO LYON COMmuNIIY ScHOULs 371) 1.0471 2? 7.1/11.06 1.30
OAK PARK C11)( SCHOOL OIS1 )904 1.0421 45 12522.83 0.18
NOftIESIEti CumM SCHOOL 0151 96/5 1.0474 18 140689.63 0.91
wALTLU TAKE CONS SCHOOL DIST 1016 1 1.0404 49 1905.11.81 1.11
wATtkFORO Sl11001 OISIIIICI 16126 1.0391 55 439505.25 1.60

PENIWATER PUBLIC SCHOOL olSI 321 0.9122 314 -86/.38 -0.22
4ALKERVILLE COMM SCHOOL OISI 44( 0.9619 428 -13469.63 -2.21

w BRANCH ROSE CIIY AkfA SC.IS 2530 0.9569 419 -44280.23 -1.20

EWEN TROUT Cktth CONS S U 6/6 0.9610 429 -22042.50 -2.13
ONIONAGon ARCA SCHOOLS 13i1 0.9/26 314 -J2458.95 -1.66
WMIIL PINT SCHOOL OISIMILI 554 0.9013 329 -101.51 -0.01

tVAIII PUBLIC SCHOOL 1211 0.9605 391 -18062.11 -1.11
MARION PUBLIC SCHOOL tint) 0.9660 404 -10216.51 -0.88
RUH CITY PUBLIC SCHOOLS 2054 0.9690 390 -260/5.37 1.1/

810 AU SABLE SCHOOL OISINICI 800 0.9430 441 -10083.8/ -0.61

JOHANNESHOHG-CENIkAC SCHOOL WI) 0.9/29 flo -14/6.58 -0.I2
VANOERHILI-AktA 51)1001 I/O 0.9/4/ 351 -2419.06 -0.45

6uAND HAWN Clly Sit 0151 5s1/ 0.915 240 -10045.45 -0.13
ouLLANO CITY SCHOOL U1S1k111 4101 0.9919 246 -6093.19 -0.11
ALLENUALt PUBLIC SCHOOL uISI V.Is 0.9901 268 -5016.34 -0.56
WLSI OTIAwA PuB SCHOOL 0151 4161 0.9911 261 -20/21.30 -0.32
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COOPERSVILLF PUHL1L SIM 0151 2C&$' U.9868 285 -21836.14 -0.77JEN1500 PUHLIC SCHOOLS
4.126 0.9930 250 -2-!872.44 -0.37HUDSONVILLE POO SCHOOL DIST 2332 0.98/8 282 -15366.39 -0.55SPRING LAKE 1'U4L1C 5CH DIS1 2125 0.9930 251 -10661.91 -0.38iEELAND PUBLIC SCHOOL U151 2193 0.9038 304 -7/08.95 -0.29

ONAWAY AREA COMM SCHOOL 0151

ljf

0.9644 411 -15291.65 -0.99POSEN CONS SCHOOL 0151RIC1 in 0.9658 405 -,.929.42 -0.93ROGERS ORION SCHOOL 015110C1 1215 0.9661 -.04 -16061.99 -1.02
HOUGHI 4 LAKI'COMMONITY SCHS 1/08 0.9629 422 -5050.82 -0.19
SAGINAW CITY S(11001 U1S114tC1 17620 1.0194 92 1/5201./5 0.60CARROLLTON SCHOOL OISTRICI 2012 1.01/6 96 32029.59 1.07SAb1NAw IWP COMM SCHOOLS /13H 1.0165 98 33968.88 0.2dDUENA VISTA SCHOOL DISIRIC1 2885 1.0185 44 4444.17 0.10CHESANING UNION SCHOOLS 3582 1.0035 183 44000.87 0.19hINCN RUN AREA SCI1OuL DIST 2621 1.0063 159 32305.59 0.43dRIDGEPORT COMM SCHuOL MIST 4894 1.0112 124 43849.03 0.62FRANKENMUIH SCHOOL DISTRICT 1510 1.0101 III 1495.34 0.06FREELAND COMM SCHOOL 015i 1143 1.0144 95 18061.07 U 77HEMLOCK PUNLIC SCHOOL 0151 2062 1.0061 155 6/09.89 0.4.4mERRILL COMM SCHOOL 0151RICT 1448 1.0071 154 /054.42 0.35ST CHARLES COMM SCHOOL 1)151 16/8 1.00/9 150 9863.34 0.45SWAN VALLEY SCHOOL DISTR1C1 2151 1.0153 104 24004./5 0.14
PORT HURON AREA SCHOOL D151 14201 1.0040 169 44114.21 0.21ALGONAC COMM SCHOOL DISIRICT 3124 1.0008 201 991.81 0.02CAPAC COMM SCHOOL DiSTRICI

1589 1.0034 184 3630.59 0.16EAST CHINA TwP SCHOOL 0151 4825 1.0020 191 454.16 0.01mARy5VILLE PUI1 SCHOOL 1)151 2245 :.0023 192 03.77 0.00MEMPHIS COMmUNIT/ Cr11OW3 1140 1.0011 199 /21.71 C.05YALE PUIILIC SCHOOL DISTRICT 2190 0.9954 241 -4449.24 -0.16
SIU4G1S CITY SCHOOL OISINIII 1004 0.9450 24? -5653.07 -0.16HOUR OAK COMM SCHOOL 0151

446 0.9852 290 - 31)66.23 -0.110CENTREVILLE P181 SCHOOL DIS1 894 0.9964 e34 -2469.31 -0.19COLON COmMUNIIY SCHOOL 1)151 14/4 0.41161 end -0441.72 -0.53HENDON COMMNIIY SCHOOL 0151 106 0.9410 265 -4117.06 -0.36wilITE PIGEON CoH SCEs vii 1414 0.9094 2(1 -5226.57 -0.23THREE RIVERS PUBLIC 501 0151 3086 0.9960 216 -9374.16 -0.13
89OwN CITY COMM 510001 0151 I 104 6.9t.',9 im/ -21)54.80 -1.49CARsONVILLE COMM JCHooL 0151 did 0.4/29 Jhq -0529.11 -0./9CUOSWELL LEAINGION COMM 5 0 2662 0.9/15 3// -29807.38 -0.82DICKERVILLE COMM SCHOOL (1151 11/9 0.968/ 392 -12//4.42 -0.84mARLLITE COMM SCHOOL 0151 1844 0.9p50 144 -2/114.6/ -1.10PECK COMONITY SCHOOL b// 0.9657 406 -13442.50 -1.53SANOUSKY COHN SCHOOL OISI 16H9 0.9/01 Pit, -22885.62 -1.34
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mANISTIOUE AREA SCHOOLS 1/11 0.9619 4e/ -35158.91 -1.65

NYRON AMLA SCHOOLS 1260 0.9984 eei -1412.69 -0.09HUNAN) AREA SCHOOLS 3066 1.0002 209 480.58 0.01
LAIN6SHORG COMM SCHOOL DIST 1029 0.99/4 2 ?H -1984.39 -0.15MORRICE AVEA SCHOOLS 920 0.9988 2/0 -764.22 -0.08NEW LOTHkOk AktA PUU S 141/ 0.9956 2i/ -4438.82 -0.22PERRY PUBLIC SCHOOL OISEHICI 2019 0.9986 221 - 2138.77 -0.08CURUNNA PUBLIC SCHOOL DIST 2195 0.9991 215 -1339.73 -0.04OWO<SO PuOLIC SCHOOL 01ST 5801 0.9990 116 -2093.36 -0.04

WHIN FAIR6ROVE SCHOOLS 1030 0.0060 289 -6)99.01 -0.51CAk0 COMMUNITY SCHOOLS 2624 0.9919 25/ -15821.98 -0.43CASS CI1Y PUBLIC SCHOOLS 2054 0.9853 296 -166/0.14 -0./8KIN6SION COMMUNITY SCHOOLS 851 0.9914 281 -5212.95 -0.55MAYVILLE COMMUNITY SCHOOLS 1563 0.9695 212 12122.24 -0.63MILLIN6ION COMMUNITY SCHOOLS 2449 0.9836 306 -30345.92 -1.14REESE PU),LIC SCHOOLS 124/ 0.9015 318 -5614.87 -0.40sEuEwAING UNIONVILLE SCHOOLS 11/1 0.9835 30/ -4694.61 -0.30VASSAR PUOLIC SCHOOLS 21S5 0.9410 264 -12e61.88 -0.46

5011TH HAVEN PUBLIC SCHOOLS 3204 0.9018 /01 -24405.02 -0.62uAN6OR PUOLIC SCHOOLS 1064 0.9048 300 -19014.41 -0.83COVERT PUBLIC SCHOOLS 112 0.9961 eil -211.38 -0.02OLCATUR PUBLIC SCHOOLS 1148 0.9/19 339 -20973.18 -1.38
8LOOMINGOALE PUu SCHOOL 0151 1448 0.9829 3(2 -22064.26 -1.13oUBLES PURL IC SCHOOL DIST 106/ 0.9865 286 -10340.98 -0.9bHARTFORD PUBLie, SCHOOL 0151 16/6 0.91130 305 -18302,33 -0.85
LAmkENCE PUBLIC SCHOOL DIST 0.9814 319 -12565.29 -1.26
LAW1ON CoMmUNITY SCHOOL 0151 9/2 0.9/81 316 -13011.64 -1.04MATTAWAN CONS SCHOOL HIST 165 0.9 9 614 -17134.51 -0./5PAN PAW PUIILIC SCHOOL 0151 2022 0.9853 295 -26318.36 -0.02

ANN ARHOU CIIY SC0001. OISI 17604 1.0214 hi 23600.75 0.0/YVSILANI1 CITY SCHOOL DIST 6562 1.020/ 8/ 66408.31 0.60CHELSEA SCHOU! OISTRICI 253/ 1.0110 11/ 4431.62 0.12DEXTER COMMUNITY SCHOOL UISI toti 1.0116 ICI 1/65.51 0.06LINCOLN CONS SCH001 0151RICI ?698 1.01e4 114 1200/.16 0.32HANCOL 1ER pUB S18001 oIsI 1 119 1.0100 110 42/0.35 0.24MILAN` AREA SCHOOLS 2811 1.0093 140 10/11.03 0.31
SALINE ARIA SCHOOL 13151141U 3094 1.0106 111 3522.86 0.08WHIIHOHt LAKE Ilk"( %CH UIS1 1124 1.01SI 10o 6898.18 0.50vILLOW RUN PUBLIC SCHOOLS 3615 1.0125 112 2//19."5 0.42

0E11401T CITY SC11001. U1STRILI 22661/ 1.18/1 1 115/2208,00 1.45CHtkRy HILL SCHOOL 11S11(1C1 3/9/ 1.0465 /4 130635.44 2.54
OtAk80101 8E16815 501 MST / 4 314 1.0431 41 150885.63 2.12mLLVINUALE N ALLEN PK S U 4129 1.0444 12 1194/.51 0.266AHOLN CITY SCHOOL oISIRICI 10058 1.039/ S4 3444/0.50 2.54HAMTRAMCK CITY 511888.% 111 29 1.04)11 15 6993.39 0.24
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11IGH1 AND PARK CIIY SCHOOLS 6 152 1.0698 2 51411.44 3.08
INKSTER LI1Y SLIWOL U1S1RILI 1193 1.0600 3 e3ee40.63 3.61LIVONIA I'UDLIC SCHOOLS 31006 1.0489 14 536168.63 1.16
PLYMOUTH COmmUNIIY SCH 0151 42502 1.0550 b 139116.81 0.55
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5. Conclu6ions and Recommendation

The methods presented in tais report appear to show some promise
for the development of indices of educational input prices. When
applied to data from the :tares of Ohio and Michigan, the resulting
EPI behaves reasonably. For example, its variation i3 not excessive;
most districts fall in the range of 97 to 103 percent of the state
average, and even the most extreme cases are only six percent lower
or eight percent higher than average, except for Detroit, which is ten
percent higher than average for Michigan. The index is also stable in
the sense that it is insensitive to minor changes in the methods of
ins derivation.

Most variables in the structural form used to derive the EPI behave
as expected, although there are exceptions. It appears likely that the
structural form suffers from some misspecification. This is partly due
to gaps in available data, but also results from the primitive state of
current theory underlying, educational price indices.

It is recommended that future work concentrate on development of
the theory and of its application to a more accurate specification of
the structural form.



FOOTNOTES

Chapter 2

1. Recent court decisions may change this, however. For example, in
Board of Education of the City School District of the City of
Cincinnati vs. Walter, the Ohio State Court of Appeals ruled on
September 5, 1978 that Ohio's school finance system, which includes
power equalization, violated the state constitution. The Ohio
Supreme Court reversed this decision in 1979. The U. S. Supreme
Court has been asked to review the case.

2. R. Berne and L. Stiefel, A Methodological Assessment of Education
Equality and Wealth Neutrality Measures, Report to the School
Finance Cooperative, July, 1978, p. 22.

3. While no direct measure of P exists, several reasonable surrogates
exist. One such is the proportion of adults in a community who
have a college degree (or, alternatively, who have ever attended
college). We have found a fairly consistent correlation (about
.55) between this (as well as the alternative) and a composite
wealth measure (a weighted average of income per pupil, income per
capita, property value per pupil, and proportion of families with
1960 income in excess of $15,000) based on the 1970 Census/ELSEGIS
data base.

Chapter 3.

1. Brazer and Anderson (1977) and Kenny, Denslow, and Goffman (1977)

assume that
314

= 0.
3S

2. Levin (1970)

3. A number of states have recently moved to change this situation
by testing teachers. Nu teacher test scores were available to
this study, however.

4. Those who prefer log-linear models are cautioned that many of the
variables in the model may take the value zero, and no reasonable
transformations of them are available to avoid this. Thus, a

log-linear model is infeasible.

5. A measure of "fiscal overburden" was considered, but it was decided
not to include it here because it is not clear that the higher
tax rates in some localities do not result in increased services
that are worth the price paid. Harvey Brazer has suggested
(personal communication) that many of these extra services provided
by cities are purchased directly by suburban and rural residents,
rather than paid for through taxes (e.g., water, sewer, and
sanitation services).



6. Since few salary schedules recognize differences in basic quality,
the question arises as to how a district can pay more for teachers
of higher quality. The answer is that it can raise the entire
salary schedule. Thus, it does not individually rewct,d teachers,
but instead attempts to employ only high quality teachers.

7. These two variables are to some extent outputs of the education
production function and, therefore, may be considered endogenous.
It is assumed here, however, that their dependence on the other
endogenous variables in the system is minor compared to their
dependence on family background and related exogenous factors.
Therefore, little harm will be done by treating them as exogenous.
See Cragg (1968) for justification of this statement.

8. While a full-information method has better asymptotic properties
(it is asymptotically unbiased, whereas 2SLS is not), 2SLS is more
appropriate in the present case because of the inherent complexity
and uncertainty in the problem, which suggests a danger of misspeci-
fication of the model. In such a case 2SLS tends to perform better
for finite samples (cf. Cragg (1968), Cragg (1967), and Summers
(1965)).

9. It may be that the state wants non-teaching instructional staff
expenditures to increase with CAT and TITLEI. Thus, it may be
more appropriate to include in the model (23) an equation for the
ratio of total instructional staff budget to teacher budget. But

it seems hardly worth the effort since we are dealing here with a
small second-order adjustment, i,e,, we would make only a small
change in a factor that affects only the relative weight of one
price but has no affect on the price itself.

10. At least ten states now use composite measures of fiscal capacity
in their aid formulas.

11. This has been suggested also by Halstead (1974),

14i
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APPENDIX A

Regression Results

This appendix presents the details of the regression results referred to in

the text. The regressions on which the EPIs are based are given first, followed

by:

a) full system (34) (near-collinearity present)

b) full system (34) plus AID equation

c) full system (34) plus AID equation; EPV and MILLG substituted
for WEALTH and EFFORT

d) regression for sensitivity test T2

e) regression for T3

f) regression for T5 (Michigan only)

Variables are referred to by number.

number are as follows:

The variable names corresponding to each

1 EPV 27 POVCH

5 STSAL 29 STBLTY

6 EXPRM 30 BREHME

7 EXPRM 31 FISCOL

8 RATIO 32 DEP

9 FDLVL 35 PENRLC

10 EXPER 36 PENRL

12 WEALTH 37 TITLE1

13 EFFORT 38 CAT

14 INSM 41 MILLG

17 OTHER 43 RESD

18 LADM 56 PTCHR

19 ACA 58 AID

20 DENS 63 WEALTH
2

22 OPCOST 69 WEALTH
3

24 KN1RTY
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28 -J5 31 14 15 -4 -ed -II 1 -4 -ei 100 -90

-12 e2 -16 -11 -6 -5 It) 1 -/ 10 -1 -90 160

CORRELATIONS ANON6 afiah 1014 touA(10N 9
100 14 / I I

14 100 d -le -59
1 8 IOU -Id -s
/ -12 -Id 100 -20
1 -s9 -5 -e0 100



111.1:1(ESS10N Folt T 111)0

5Y5T1.1 OF 1101A110. 4s

V( SI = f( VI hl VI )) V1411 V( I) V1J/I VI it) Vl111 1

VI 51 = fl VI hl VI )) VI VI) V1221 V(c0) V1181 V1241 V(2/) v10.11 V1191 I

VI 61 = tl VI 91 Y1411 1( I) V(.111 V(J81 Vl'adl I

V( 61 = f( VI 91 V(10) V( di V(221 V11/1
VI 71 = t( VI 91 V(10) V1411 VI 11 V1J/I V(10) VISO) I

VI 71 = t( V(10) VI 81 VI 91 111221 V124) V12/I V1101 V119I V1181 V1291
V(I41 = I( V1411 VISO) V( I) v11/1 V(Jo) 1

S/(411 = I( VI 51 VI 61 V1501 VI31 11I321 0.161 Vii /1 VIJ01 VIJI1 111121 V16J) V1091 I

41(171 = t( 111411 VI5rII VI I) (3 /1 V(Jo) VI2e) I

ENDOCENOLIS VARIABLES

6 9 10 41 14 I/
11 .45( SIAbf V002 S

0.5/4 0.149 0./19 0.714 0.50/ U.J44 0.586 0.513 0.010
L*06/PIOUS VAklAilitS

35 I 3/ Jo So Sc. 22 20 lb 24 2/ JO 19 2') 4J 32 16 31 12 6.16

StC0110 STA61- MAAS 841) TS

-0.340 0.29) 0.682 8.441 -0.046 - 11.022 -0.044
J. J2 1.00 1.92 -1.40 -u.od -1.10

R*42 = 0.5421 f = 100.464 SIt011 = 389.111300

0.06/ 0.482 U.U11 o.elo, 0.0',3 U..02 -0.024 -0.013 0.005 0.1)25
1.67 6./0 0.29 o.1S 1.05 4.)6 --0.:5 -0.14 2.65 0.76

11002 = 0.56/0 t = /1.J8u Slt1(14 = J/9.159607

0.425 0.014 0.000 -0.009 0.1101 0.005
1.9/ 0.JJ 0.01 -0.21 0.02 0.11

H*02 = 0.104/ t = 11.599 511104 = 259.30/18

0.300 0.04o -11.908 -0.000 0.01;4
1. /4 U./0 -0.16 -0.011 0.0')

10102 = 0.105J t = 14.0eJ = e59.09Jeeo

0.134 4.51J0 U.J/O 0.1,/ -0.0/J -0.010 -0.025
4.00 1.25 5.10 5.31 -U.J/ -0.86

Holm2 = 0.6456 f = 154.585 SItHO = 42.952328

0.154 0.0)0 0.535 u.1a4 0.002 -0.024 0.0S0 -0.004 0.199 0.054
I.59 2..,' /.54 h.b 0.06 -0. /J 1./2 -0.11 4.9/ 1.0/

guile = 0.00V, t = 129.991 `, t t 10( = 40.419046

O. 04 -0.10J
14.59 -2.vn

Wom2 = q.4121
)4.21

0.165
10.61
90.684

0.191
5.19

511148 - 40.9W.J,114

0.605 -0.9111 0.f44 -0.1W -0.01)I -1J.U9J 0.111s -0.014 0.638 0.0/J U.796 0.000S.95 -4./1 11.46 -11..oub -0.04 -1.49 0.94 -U.49 1.12 0.58 -4.23 4.55
wise = 0.4900 t = Shur( = 1.581/1S

0./4S 0.10v u.'/9 0.144 11.100 -0.140
12.97 1.05 2/.31 4.410 6.52 -J.41

Wove = 0.624o 1 = 164.55, tAck0 = /0./40J22

SICUoU SIA/4- 445 A90 CONS1ANIS
-2.869t.04 0.5'31 .01 /.0s,.1.01 1.422c-U? -1.4111-,80 -2.6141-01 /.S.141-.4(11
5.1.371 .03 .,4v- !, 2,i9et a 1 Nur - UI s.eliri-o? 1.41 'I2 - 2.1422.02 . 04k 02 2 55ot 4s0e 2 .0891 02
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5.1141.03
1.041ft03 1.P15/t00 ./96r-06 -1.5411-01 -J.Uo51-01 1.2991-04 1.2011111so.nolE .0? 2....),,,,t .D1 " nit oe -11.w/el-or, 1 . 5 Ili 01 1.0961' oi
2.1b6f.oe 3.9011-#01 5.341(.00 /.144-04 -2.oldt-U1 -1.5v/L-U2 -1.6241-0e -27ef..01
I.eldEo! 1.04ett0J J.46vr11e 2. /lit-Ur. e.2114ao0 -1.642t*O1 1.9001(11 -J.94bt00 1.749101 9.6901*O1

-1.11h1:02
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-9.6751-02 3.u1.1E-03 -6.vedr-01
1.721E01 1.106k-01 i.u42c-ui 7.9931-01 4.5/41-_ -ul 2.166t-O2 -1.4521.02

COPRELATIONS 6m0146 Ht (AS Idu Li/wall/14 1

100 49 -Sd -i4 -0 -2 4
44 100 -Ho -12 -4 -II 35

-Sd -d6 100 /I 14 el -42
-74 -12 ?I 100 4 I/ -a
-0 -4 1 4 IOU -ey -10
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4 35 -42 -5 -Iu -7 IUU

COKULIATIONS 6m0316 alio) fdd tddAfIdd 2
100 -14 -5 -4 -Id SO -13 10 -e ,

-24 100 1 -U -41 -44 -o 1 -Id -eh
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-4 -0 -13 IOU -i7 -13 -I.; 45 -1 II

-Id -41 411 -if IOU e 1 -4 le 1

SO -44 4 -13 e IOU -21 U -le 13
- 11 -6 -1 -I1 2 -21 ICU -25 -10 9
10 7 II 45 -4 U -25 100 5 J/
-1 -10 11 -1 le -12 -2U 5 IOU -3
2 -16 1 is 1 li 9 3/ -1 IOU

CON/ILLATIONS AMON() MAAS FOR tUUAIIUN 3

10u -di -61 -4 -12 id
-MI IOU se 10 24 -49
- 61 52 IOU 5 13 -.I

- 4 16 5 100 -2, -Iu
-le 24 23 -e9 IOU -1

311 -49 -3 -IU -1 IOU

CORALAIIONS AMONo 01-W15 toO 19141100 4
loo -76 -41 -/ -32
-76 100 4C --9 lv
-41 42 100 -21 -2
- I -19 -21 1u0 -ir

-3e 19 -e -12 IUU

COURfLATIONS AMONU dE (As I-06 rlidA1100 ..,

100 -59 -6J -52 I -IC J5
- 54 IOU o 11 -I/ I? -d
-69 6 100 Se 15 es -4v
-52 6 SG 100 4 24 -1

/ -I/ 15 4 IOU -10 -d
-16 12 25 e4 -1U 100 -o
35 -H -49 -J -o -o IOU

CORUILAIIONS AMON6 d1- 16 foo 1.0uAlION o
100 23 -70 -41 51 -2's -JO Id -45 -J9
21 100 -4.1 -Iv I e -d h J4 -5

-10 -43 100 14 -111 to 15 -34 -I 25
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S1 I -3d -Al 1 00 -I', - 1') I/ - In i 1

-21 2 2o 51 i5 lou 1 JO le /
-14 -8 15 IA -1') 14 100 -11 9 ei
14 6 -14 0 1/ 10 -11 100 0 -I'S

-45 34 -1 9 -Jo 1 e ,) u IOU 39
-34 -S 25 20 -1/ / et -15 14 1U0

COkRfLATIONS A40Nt dtf45 fdR odOillON /
100 -34 h 2J 28
-14 100 el -9 -1

b 27 100 A 20
23 -4 A 100 -e9
21-1 -1 20 -e9 100

CORRELATIONS ANON() UL AS idli tQUAIION d
IOU -41 -A -el / -/ -Id d 45 -/1 fe
-47 100 -3/ 44 -i 25 -4 4 -13 5 10
-J -37 loo -58 3 -2'. 3 -9 A5 25 -29

-21 44 -58 100 -10 e/ 10 14 -53 -4 15
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-/ 25 -24 e/ -1' IOU 23 '1 -2.1 I) -14
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EORRF I ATIONS AritOvu ot I AS 1-'14 tOOATIOR 9
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21 23 IOU -4 20 -Al
-2 -7 -4 luU -e9 eA
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5V1TEm OF L,AFAI
VI 51 = F1 VI 11 VI 11 vI411 VI 11 v1.1/I VI fat 1.481
VA 51 = 11 v1 vi 41 V0,61 vI221 VIe0) VI!'.) vI2/1 v(101 V1191 )VI 6) = F1 VI 91 9(..11 vi 11 V11/1 Vlid1 VO.n1 1

VI 61 = II VI 91 v1101 VI d1 vI121 911.1 1

VI /1 =II v19) v1101 VI',)) v1 1) VI3/1 vim) 151(1 1

VI 11 = fl VI101 VI d1 VI 1 v1111 vIr41 VI1 /1 v1101 VI191 V(291 IV1141 = 1 1 v1411 v1s41 VI II V11/1 V1.101 1

1/1111/ = F1 VI 51 VI 01 VI 1) vism) vi431 11e) vi36) v13/1 VIJO1 V1111 V1121 VI631 VI691VI171 = f1 9A411 VI 11 VII!) v(1111 VI??) I

ENDMENOBIS VARIABLES
9

IU 41 14 1/
FIRST SIA6f u*? .
0.437 0.570 0.619 0.2/1 0.501 0.304 u.s1/ 0.5/1 0.53n
EX06EmOu5 VANIAda5

35 1 37 38 5d 56 22 20 14 2/ 30 19 29 43

SECOND ST A(.1. 0E145 Aw8 is

-0.441 0.61/ 0.05/
- 4.96 5.4/ V.4(1

Nu*? = 0.1509 F =

u.2.7 ().bin -0.066 0.19u
3.1,1 U.44 -1.36 ?.91

33..2.5 = 190.101661

-0.219 0.246 0.010 -0.00/ U.283 0.056 -0.16U 0.120 0.011
2.11d 1.01 0.16 -0.02 5.14 1.06 -2./1 2.65 0.22

1410 2 = 0.1684 f = M. /60 5 I1RH = 319.545196

0.445 0.4144 0.069 0.011 0.014 -0.018
1.96 4.61 1.06 0.59 U./9 -0.67

14****2 = 0.4651 i = 63./88 SILIM = 421.645364

8.568 0.10n -U.Ile 0.311 -0.009
5.81 1.12 -1.02 5.49 -U.25

Mu42 = 0.503s h = 09.1e6 51188

0.161 -0.1/0
U.9/ -1.45

=

0.142
6.42
1 -

(1.19h

3.01
46.561

406.223/61

U.U/6 U.00/ -0.102
2.0d 0.16 -1.81

511-MH = /5.663661

0.281 -0.249 0.21/ 0.615 0.015 0.068 -0.011 0.051 -0.103
2.25 -3.55 1./5 10.1 0.80 1.41 -0.9/ 1.25 -2.45duo? = 0.6519 1. = 9U./19 t)11811 = 64.1/9196

0.101 0.?60 0.185 U.031 U.514
5.16 5.U3 1.4 0.99 13.00

Rome = U.5,1)29 t - 96.41/ 5ItUm = 4U.n/163/

3? 36 31 12 o3 69

-0.3/6 0.449 0.141 u.1-91 -u.u/d u.u.,5 0.052 0.018 U.06/ 0.e)4 0.410 -0.119 0.115- 2.50 1.59 0.9/ I.e1 -1.94 0.9a U.',U 0.4, 1.62 3./4 3.01 -2.55 0.99O p02 = 0.',000 t = 14. 112 ) I l Ot 3.501112

0.128 0.489 0.019 0.194 -0.01,8
1.49 It.IU 1.U5 6./9 -1.0o

1002 = 0.4111 F = 6k.941, 51188 = 61.39/1146

SECONO S1A6f 1)5 AND CO14116815
-4.8411'04 1.1our.u.1 5.5e11 00 d.edit-iii 4./19t-u1 J.655L-01 1.01et04-2.624F04 1.164103 2.45m 01 -8.1911-04 1.3456-U1 3.0921'02 -1.3301'03 J.e44Eo2 J.ed/t00 1.01u1042.0851.03 5.6131'01 2.5146-01 6.6/11-02 6.4321-01 -8.6391-02 -1.1691*03
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SySTEm OF fOOAFIONS
VI 5) = ft VI ,) i/I 9 9I10 VI5e1 vI12) VI3/3 1/1161 vI561 1

VI 5) = Ft VI 81 VI 91 VI521 VI501 v1221 v1201 v1241 v12/1 v1101 v119) 1

VI 6) = fI VI 9) vI13) VI',21 VI121 9I3/1 VI181 vI5d1 1

VI 6) = PI VI 9) V110) VI 81 vi521 V1221 vI19) 1

VI vi = 11 VI 91 v110I viii) V152) 91121 V13/I v(0)1 vI5d) 1

VI 71 = hi VI101 VI 81 VI 9) VI52) VI22) vIe4) VI2/1 v1101 V1191 vI2A 1

VI14) = ti v1131 vIel v1'181 V1121 v1i/1 v1311 1

V1121 = 11 VI 5) Vt 6) VI 11 v(521 v15d1 V14.31 vile) 9130? vi3/) VI Id) VIJ1) VI121 V163) V1691V1171 = fl v113) V(52) V(12) v1371 vt.6) VI22)

ENDOGENOUS VARIAHLEs

5 6 7 b 9 10 13 14 I/
Flksf SIASI 1 02 5
0.435 0.576 0.680 0.235 0.501 0.164 0.509 0.541 0.402
LX0OCNOuS VARIAuLLS

_ii 52 12 37 3e Su 5o ee 20 e4 el 30 19 29 43 12 3o 31 63 69

SECOND STALL bE1As AND IS

- 0.276 0.722 0.20/ 0.080 11.109 ..0ei -0.046 0.1',6- i.10 G.30 i.11 2.05 1.31 0.56 -0.92 1./0
w0m2 =- 0.346/ 1 = 20.993 SItuk = 341.000134

-0.424 0.336 -0.025 -0.049 -0.091 0.e00 0.008 -0.160 0.120 0.036
- 1.10 3.38 -0.5) -0.75 -1.01 4./1 1.55 -e.d0 e.83 0.60

Reii2 = 0.3950 1 = 28.34i S11.1,1 = 317.92210/

0.846 0.571 0.061 0.314 0.011 0.010 0.450
11.45 5.41 1.02 4.59 0.24 0.24 5.10

8-2 = 0.4874 F = 59.610 511:164 = 413.488565

0.537 0-id -0.047 0.035 0.337 -0.010
5.46 1.22 -0.5/ 0.94 5.78 -0.29

itUU = 0.5050 I = 14 lv b.TUta ... 405.1316531

0.197 -0.21'. 0.897 0.152 0.506 0.050 -0.008 0.551
6.80 -2.1c 1.49 4.41 0.45 1.03 -0.10 6.03

kme2 = 0.5540 I = 6/,6,,1 Sifim - 1e.0/4/18

0.291 -0.2',1 0.65 0.086 0.604 0.032 0.05 -0.024 0.051 -0.1( 6
2.28 -2.07 1.28 2.66 10.20 0.1) 1.21 -0./2 1.21 -2.6)

Rape = 0.6594 k z 84.190 SRAM = 61.65926/

0.126 -0.050 -0.004 0.161 0.046 0.599
. -1.26 -1.16 -0.06 2.67 1.213 15.94
kaZ 0.4830 F = 6d...151 bilkir = 42.59030/

-0.548 0.372 0.173 - 0.01') -0./4/ -0.115 0.111 0.216 0.014 0.020 0.013 -0.414 -0.061 0.00-3.3/ 1.05 1.23 -0.46 -18.3/ -2.111 1.95 4.04 0.37 0.06 0.20 -4.16 -0.52 0.01Rape = 0.492' = 49.9111 511164 = 1.).4030,6

0.0.9 0.041 0.115 0.041 0.175 -0.008
1.49 0.94 5./0 0.vb 0.29 -1.s/

Re.e . oatco v . 21.1(.0 .41110( - 10.68851d

SECOND SlAbt bs AND CONSIAN1S
-3.0331.04 2.03 11.03 4.6691.00 6.0814.00 1.8991-'01 6.1521-02 -1.26)1-01 3.009E-01 4.3191.03-4.6561.04 1.3191.03 -1./431'00 -1.2341'02 -3.940L-02 1.362L-01 4.6401'02 -1.409100 3.516102 9.0/01.001.111k04
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3.407E.°) 1.5441.01 5.5010-.0U 6.612c.U1 1.3291-02 1.4554-i I 1.of1t.0U 1.9901.03
2.5201.03 3.214101 -6.11/t.01 2.0/1t.00 1./4/L-U1 -1.5041.00 -1.olec.0i
7.0291.'02 -1.1261.01 4.0/91.OU 2.149EUO 1.975101 3.4101-02 -2.6/01-02 2.10'1-01 -1.4051'01
1.4951.01 -5.9411.04 1.4541'02 1.3451.00 5.1152t-0, 4.11501.01 1.1091.02 -1.5001.01 4.588E.00 -1.005E.02
11.6211102

-1.471E-01 -4.1/61-01 -1.0231-01 1.4191.00 1.4/91 -02 1.163t.00 9.4601.111
-2.435E-02 1.3841-02 1.422f-02 -5.9121-02 -6.4861-02 -1.04/1.01 2.449L01 5.0241.01 1.6491-0J 1.9/1E-02
5.068E00 -1.6591.00 -6.0151-02 5.5561-01 2.5/41.02
.1.431F-01 4.82/1-01 9.4691.00 1.1141- 02 1.01/1.00 -6.400L-04 2.5121.02

CORRELATIONS AMONG MAAS IOU 10UAIION 1

IGO -lb II 2b 29 li II 24
-16 100 20 -21 -Se -I/ -51 20
19 20 too 2 4/ 0 -16 dd
26 -21 2 100 b -q 5 I
24 -52 47 b IOU 22 10 50
1/ -17 8 -4 22 100 -b /

----11 -53 -10 S 10 -o IOU -el
24 28 ad I 50 / -24 100

CONNE1Allomb AM006 BETAS tOR tONATION 2
100 -30 31 10 75 4 -46 / -9 -20
- 311 100 -h -49 -42 -48 -d J5 -14 -10
31 -6 100 15 21 -44 -10 5 -5 -9
70 -49 Is 100 /1 19 -20 -10 -4 -15
75 -42 21 n 100 -b -JO 2d -12 -10
4 -48 -44 19 -b 100 -7 -Id 19 7

- 36 -8 -10 -2u -30 -7 100 -35 -0 52
/ 35 S -Iii 211 -18 -45 100 -14 12

-9 -34 -5 -4 -12 19 -t, -14 100 9
-26 -10 -9 -IS -10 / 52 12 9 IOU

CORRELATIONS AMONG BEIAS 114k tOUAIION J

100 32 -Id -50 -15 -52 Ji
32 100 -4 44 5 -20 dd

-lb -4 100 -2 -I'. 4 -6
- SO 44 -2 100 Id 1 4/
-IS 5 -14 lb IOU -.1 3

- 52 -20 J 7 -91 100 -25
33 88 -6 4/ 3 -25 100

CORRELATIONS AMONG hEIAS tdd tOUAIION 4
100 -/9 -20 -II -lb -/
-/9 100 -1 -5 51 o
-?U -I 100 25 39 -6
-11 -5 1. 100 -1 4
-76 57 44 -1 100 3

-/ 0 -b 4 3 IOU

CORRELATIONS AMONG tit I AS IOW IONAIIUN 5
100 -(U -1 -Id -6/ I -4d -14
-60 100 41 6 56 -fb 12 59
-1 41 100 -1 So -11 -14 119

-111 o -1 IOU 2 -16 3 -1
-6/ 56 56 2 100 -4 14 64

l -30 -d -lb -3 100 -12 -lb
- ion 12 -14 3 I i -12 100 -13
-14 59 84 -1 64 -16 -14 100

CORRELATIONS AMONG dEIAS EON tudAllOR b



100 37 -6, if hi -34 -44 -15 -,4 -/0
37 100 -41 35 50 -44 -1 -II -15 -,0,

-t19 -41 IOU -es: -u, ?I 51 -1 Li u9
17 J5 -20 loo 13 -1/ -/ J -le -2/
h1 SR -67 13 10u -40 6 -16 -26 -41s

-14 -44 21 -1/ -'.0 IOU -1u -3 59 J5
-44 -1 51 -/ 6 -10 IOU -4 d'O et
-15 -11 -3 1 -16 -3 -4 IOU le 11
-44 -35 31 -12 -?t, 5' 29 14' IOU iu
-10 -49 69 -2/ -40 J5 2/ ii id IOU

C0)H AMONG Ht1Ab FOR LouATION /

IOU 2 80 /4 11 -4
2 10o U -11 -Id -0

85 0 100 11 9 --0
/4 -13 17 100 13 -25
11 -Id 9 13 IOU -19

t
-4 -a -10 -25 -IV 10o

CORRELAIIONS AMONG HL1Ab 1-0k EHHAIION 0
100 -58 22 -J4 13 Jti -13 -10 -29 -/ 43 -54 lb -1
-tid 100 - ?5 2' -21 -15 21 24 16 -14 -16 20 -26 21
22 -15 100 -30 12 15 -19 -32 -14 -5 14 -38 22 -12

-34
13

26
-21

-30
le

100
-6

-t,

100
-14
-3

11

-22
d

-U
-3
-1

4

-1U
-/
-1

21

12

-Id
9

13

-9
3d -:: IS -14 -3 lop -IL -11 -le -4 2u -12 0 -3

-31 2, -19 II -22 -16 10o -5J 14 J -6 I1 6 -10
-10 24 -32 u -0 -IJ -71 IOU le IS -Id 'd -23 11
-2') 16 -14 -3 -/ -12 14 12 10o -6 -11 28 -0 -5
-/ -14 -5 4 -10 -4 3 15 -6 loo II U -t
43 -16 14 -1 -J 26 -6 -10 -17 -9 loo -t.3 -16 16

-54 20 -30 21 12 -32 15 20 2' 1/ -61 IOU -14 -10
Id -26 22 -Id 9 Ii 6 -21 -u U -lb -14 IOU -vl
-1 21 -le ii -9 -3 -10 13 -5 -6 lb -14 -91 100

CORRELATIONS A14ON6 8LIAS fOR twAtILIN 9
100 4 14 / / b

4 IOU -I -I/ -. -14
14 -4 100 -12 -5/

1 -17 9 100 -ii -I
1 -S -12 IOU -19
6 -14 -5/ -3 -19 IOU

1.- \..
._,

k.
....1



Appendix B

Notes on Sel-:ted Variables

The definitions of the variables used in the analysis were given
in the text. ^ few, however, may require more detail. These are the

two teacher premiums, EDPRM and EXPTIM, teacher education level, EDLVL
and state basic aid, AID.

The two premiums were based on actual salary schedules for each
district. Salary schedules are stated in terms of specified salary
for a given education level and number of years cf teaching experience.
Educatinn levels typically used are: less than BA, BA, BA + 15 credits,
BA + 30 credits, MA, MA + 15 credits, MA + 30 credits, MA + 45 credits,
MA + 60 credits and Ph.D. Because there is variation among districts

in which of these levels are recognized in the schedule, only the two
most constantly recognize: levels were used in the computation of the

premiums. These were BA and MA. If a district did not specify MA

in its schedule, then BA + 30 was taken to be equivalent. The salary

for each of the first 20 years was then discounted to the present
value (P.V.) at the base year. A five percent discount rate was used.

EDPRM was taken to be that constant amount which, if paid for
each of 20 years, would have the s me present value as the excess
present value of the MA scale over the BA scale:

P.V.(EDPRM for 20 years) = P.".(MA scale) - P.V. (BA scale)

EX2RM is a weighted average of two experience premiums: one or

the BA scale and one for the MA scale. The weights are percentage of
teachers in the state with a BA or less, and percentage with more than
a BA. The individual BA or M.A premium is that constant dollar amount
that if added to the base salary each year, would give the same present
value as the actual schedule. That is, it is the amount P such that

P.V.(base + kP) = P.V.(actual scale),

where base + kP is the reference salary level after k years.

For Michigan, the variable EDLVL is simply the proportion of
teachers with an MA or higher. For Ohio more information was available,
so there EDLVL is the average education level score based on the
following scale:

Education Score

less than BA 0

BA 1/2

BA + 15 3/4

MA 1

+ 15 11/4
MA + 30 11/2
MA + 45 1 3/4

MA + 60 or Ph.D. 2

1q
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The variable AID represents state 'basic aid, i.e., non-categorical
aid, per pupil This required two adjustments in Ohio. Both are
indirect forms of aid in which local taxes are effectively reduced.
The first is a homestead exemption whereby older individuals pay
lower property taxes. The state pays to the district the amount of
such reductions. The second is a ten percent reduction in all property
taxes, which is also compensated for by the state. In other words, if
a district has a nominal tax rate of T then 1.,:s actual tax rate is

T' = .9rt

where r is the ratio of what Ohio calls "effective" rate (after home-
stead exemption) to the stated rate. Thus, the district's locality
raised revenue is T' * EPV. The state pays the difference between this
and T * PV. Therefore state aid is the sum of nominal state aid and
this tax rebate:

AID = basic aid l (T - T')EPV

Mb
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Appendix C

Mean Values and Standard Deviations of Variables Used in Regressicns

Variable
Ohi.o

Mean o

Michigan
Mean a

EPV 27223 17735 27678 15625
TSAL 9098 571.7 9541 489.4
EDPRM 1617 272.8 1296 573.2
EXPRM 442 71.73 556 107.8
RATIO .04285 .00678 .04220 00437

EDLVL .3471 .1107 .3462 .1222
EXPER 6.982 .9048 8.883 2.097
WEALTH 6.823 2.634 9.260 2.766
EFFORT 38.08 16.45 44.40 21.34
INSM 108.16 54.13 150.81 58.84

OTHER 394.63 114,78 344.57 82.29
LADM 7.651 .8162 7.680 .9134
ACH .8698 .0687 20.48 1.584
DENS 583.3 921.1 513.7 1009.2
OPCOST 7614 750.5 7986 1112

MNRTY .0254 .0637 .0328 .0907
POVCH .0868 .0648 .0943 .0574
STBLTY .2881 .0383 .2860 .0404
BREHME .3792 .1904 .4013 .1745
FINCOL .0765 .0689 .0732 .0548

DEP .7542 .1099 .7971 .0969
PENRLC 3.588 3.771 3.934 4.629
PENRL .4904 .0958 .5246 .0866
TITLEI 21.57 18.57 30.34 182.65
CAT 129.60 47.11 35.12 30.31

MILLG 26.06 4.065 28.43 4.921
RESD .3772 .1561 .1766 .2349
PTCHR .1488 .1516 .1646 .1909
AID 452.58 112.32 494.01 249.64
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