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A MODEL OF SCHOOL FINANCE
t

School districts have basically two problems nben dealing with school

-

finunce how to-get revenues, and bqw to spend them _
- : ,;' ps

By better understanding the relationship between how school districts

-

raise and spend reVenue;_it is.perhaps poseible to'predict how a school
districtrwould behave 1if tnere-wete a change.in'the anount or. source of school
district: funds. ?or‘example, what would happen if school district expendi-

tures were increased across-the-board by 20% -- how much would go to imptove

. steffing ratios, and how much would go.for other purposes. '
. , .? : HaVing\an understanging of the school district behavior is key when dealing '

with thé concepts of equity, equality, and excellence. Equitv'hae been defined as

. 'being a neutral relationship between a schood district 8 resources—-either
) , LUN [ =~

v »

financial resounces or staff- adequacy--and a district's.wealﬁh, propexty or

‘perhaps income, wealth. An understanding of school districts' behavior would °
. . < ) -
v *  permit an eeti“lte of the impact on equity, if there were changes in the school

t e

- funding structure. For example, do wealthy school districets (high SEV districts)

tend to have_mnﬁe favorable staffing rdtios than poorer sipooi districts?  What

’ I st e A ~ .
would happen 1f an adjustpent were made to the state formula, which would give

school dietricts ﬁaving higher saiary costs nore money?' How wonld.this affect' “

A

@ | the relationship between staff adequacy and measures of wealth? -°

. .

A second concept by which to judge possible changes 1n school district

L
s

- behavior is the notian_of equality. Equality {a%succinctly defindd as the

\
]

limited variatfon Qp'the distribution of resources,'either finéncial o§ educa-

. tional (staff adequacy) Once again, knowing the relationship between how -

e _— séhool districts receive and gpend their money ceuld shed light on predicting
v

" . * what influence.a change in funding would have on the distribution of finencial or

. . T
< [ - .
. ‘ . - -
- .. L ', . ' /\ . R R . L
. R - B . .
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educatibnal resources. To put it another way, if there were a change in the\

funding mechanism, what would. be the estimat;e% change in the distribution of

- , . ‘
resources?f . . -

-

A third|concept concerning school finance is excellence ~- a minimﬁ‘,

L}

level of resources, financial or educational;_with school districts encouraged

to go beyhnd the minimum level. "If there were some common characteristics
It '

among those districts that were helow what was Qudged to be a minimum'level

] ’ T Z- * -
then adjustments could be made to the funding mechanism to bring those districts o

. up.to.the degired level. In other words, what changes would have to be- made-

in how school districts receive and spend their money in order to bring them

r -

up to a minimum level without limiting their ability to go above the minimums.

4

- (1t would also be "important that the ‘capability to go begond the minimums be

'available to jall districts as a matter of equit§.) ‘

. How Do Nistrilcts Spend Their Money? e

School districts spend'their money in a number of ways:

* they qan hire mbre.instructional staff P ‘ !

- théy dan pay higher salaries ; ' ‘

[

. Ehey'éan hire more noninstructional staff ' ‘

. v . .- they can hire more nonprofessional staff «

.o . .
- . ‘ ’ .

' * they can indtilate special categorical prograns

. they can spgnd it on utilities or noninstructional itens

' 2
The choice of where to spend appears to be a trade-off or a zero sum. - -

e

}
- decision. .This néans that one decision--say to increase galaries--will have an

A3

influence on apother —- how many staff to hire. It is through the budget and

-~

collectiﬁe,barkaining‘process_that-these decisions are made. Of course, if the

total awount to spend increases substantially, the.pressukes.ofﬂhow to spepd +the
.. : . . - - \
.money 8til]l exist; but are greatly reduced. What would happen if there were a
° - . .\\ . . . . .
substantial'increase,ér‘decteasé‘in total revenue? How, based on past experience,

T would sEhool districts spend the increase or absorb the decrease.

The'relationéhip between the amount the school district has to spend and

- Q v how the district can spend their'poney 1s depieted .in ?igure 1.
‘£]{U:" T o .~ L, R . :
: < L KR : - L A

N - - N . ~




é&f ) o ' . " Figure 1

) )
: - ~ % " HOW DISTRICTS SPEND MONEY .
v D - - -
Amou&t ’ * ' * .
. to . o Staf¥} Other ) Expenditure
Spend — , Adequaty Salaries Staff | Patterns
. (1) Meﬁbefship Aid (1) Instructional (1) Level (1) Noninstructional (1) Basic .
' ptaff . . : . R -
‘ " (2) Local Revenue. . _ (2) Bonefits (2) Categorical. (2) Added Cost
. (2) Instruetional - - s
P (3) state = . . . Support Staff . * (3) Other - !
' Categorical ' - o , - * Instructional
(4) Federal , . ' '(4) Instructional
' Categonixal Y Support
o { ' N . . :
e U ) ’ (5)-Noninstructionél
L . ' \ d |
- ot ' I Figure 2 I
, “ ej. ) . ' .
., WHERE/WHY DO' DISTRICTS GET MONEY i
) . l . -
Amount : ‘ o ' . S0 .
to . + __  Revenue ! District : ' -
' Spend — Séurce ~ -, " Chargcteristics - ‘\Histgg!
a e ) ' ;
. " . (l):!State Equalfzed "+~ (1) Size (1) General Aid -
: \_Aid ¥ . S &} ) - 7 . | R
. . ' o (2) Change in Enrollments * (2) Previous Staff -
.t (2) state Categorical « : ' Adequacy -
T .Aid | . (3) Urbanity .
. . X . o ‘9 ] - . V “ \
"y (3) Federal Aid (4) Average Family Income
. R t . : . . . : .
- ‘ . . . .. o) ? ®
- - (4) SEV & Millage . (5) Minority - . _
o oo T : (6)- Student’ Achievement . '
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S Where/Why Do School Districts Get Their Money? “.
- It is relatively easy to list ‘the places\yh;re school districts get their _
. a . « ‘;- » .

money -- through local property tax and millage rates, through stat€ aid, and

v & . .
th;ough state and federal'categorical péogfams. The aqswér to the question of
why they get'thé moﬁey_is far more compliéated. Why some school districts have

(
higher miliﬁges'than others is something we 'still know'iittle aﬁoutgzi;;ere

A seéﬁs tp be two possible explanations (gvenmthﬁugh they might be closely

— o
1Y ~ -

- ref%ted). . : '
}_. Ode possible explanation dealgﬂyitﬁ/ii; chAracteristics of the community

_-ﬂ‘WhiCh may influence the choice the district jmakes. Thosé characteristics
‘are: '

Y

* Size-of the sc%ool district ,
: : ) ' . .
- Change Qf enrollments , oy - . } .

[ . ‘ . g -
* Percent minority - in the community
Tt : | ) .

+ Urban,density @ SR | ~

N

. . * Average family income
| o T .
"* How well their students are doidg in school Qﬁ

Another factor that may influeﬁ;e how much revenue a school &isgtict has -

- els what- they have had in the past. It }s a natjural'law of organizations that

_ . _ o _ . -
they resist cutting back. So,"if expendituresiin the past wéra high, "they will

. é

, - likely continue to be high. The same can be sdid for salaries and for staffing )
ratios. .- B o ) <
The relétibnship'ﬁztween how much a school has to spend, where they get ‘

- thé }EVenues, and why they}get-the reégnueS»;s depiéted-in Figufg 2.

L
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What Do We Want to Kngw? e

-

-~

+ The key questiou in such an analysis is to determiné what 1is it that .
.

“should be known or what ‘s it that you want to happen. Db we want to know what.

determines how much a school district spends, or what kinL of educational pro-»
gram a school providesf For the purpose of this analygls, we will be looking

at-what kind of educatiohal services the school district provides. This is

.t

basically for two‘reasonéz .First,if there is a cost of doing business which

[N . -

uariqg-among districts, it would be lost if looking at school district expendi-

b N

tures. It would be included, however, if we were iboking at educational programs.
Secondly, -and perhaps more importantly, we think the putpose of providing
P . ) .

funds to a school is to provide educational programs and, because this is
. »

:

related toé%he {ntended purpose, we th nk it is the better measure.
To build the model of school finance, we merely set up an algebraic equa-

tion showing what we want to be able to predict--in this case a measure of

-

staff adequacy--and equate that to the factors which may contribute to that

» -

measure.A In the prévious section, we have assumed that staff adequacy 1s

L4

* :
relq‘gd to the amount of revenue tift a: School district has, plus the endogenous -
. & c.'_

variables (the faCtors over which the school district has some control - Figure 1)

and the exogenous variables (those factors over which the school district does
. Bs

not havaicontrol - Figurg 2). o

-

A general model, therefore, to explain why some school digtricts have
X

favqrable measures ofrstaff adequacy (the numbez,of ingstructional and instructional _

support staff per'l,OOO-students) is deg}cted id Figure 3.
- . .

| _ f
T . . - ' ' b )
i : "?“ . ‘ ) . ' ) N .
‘ ' . '\ . . ‘ ' “ .
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. .

Estimating the Model -t

Up to now, we have identified the factors influencing how a school district

~ spends its momey to get a desired level of instructional services--staff .

P

adequacy.  But we do not know the strength any single factor, or any group of

factors have ,in determining the level of staff adequacy.

-

While commod sense tells us that ﬁﬁe amo‘§§ sPent is dmportant, it is
equally logical ghat the amount dpent fo; salaries 1s also critical. How do
"gv we détefmine their relatide strength?,_The statggtical.technique used to
P _

estimate the influence of each of these factors is known as multiple regressfon.

-

By using data on school disf%icts which represent their behavior on these factors,

‘an estimate is made which beét.predicts their relative influence.

v

As it turned out, some of the factors identified 'in' the gemeral model

(Figure 3) had véry'littl no influenée‘when actual data was applied to the

model. Therefore, for the specific model, only those factors having a strong
_influence were included.
‘ N T R ' .
It is impossible, in social Sscience research, to exactly explain or pre-

dict why something--in:this case, staﬁﬁ_adéquacy--takeé place. First, these

Vd

are ipevitable errors in measurement; and, second, there are probably factors

: . .
which we have either not identified or measured. Ideally, the measurement

errors will be kept to a minimum. As for the factors not'idédtified, it is

)

. conceivablé_ﬁhat decisions unique to each local district are present. Althbugh

not i&ntified directly, an indirect measure of the "local control" factor is

L g

assumed to be included (the residual from the previous year equation)

Taking into consideration only those factprs making a major contribution to

staff adequacy levels and the "1bcal tontrol" factor, the specific model is

-

T depicted in Figure 4,




FL I
vy

n:‘ it of ftjhe factor'k

) -

: - :
-influences on the outcome of stgff adequa!:y ﬁs‘ ;‘ tux s outg"’?membership aid

: !
- / . Q\{‘ o
(a), salary levels {(b), benefit levels (c), %}l \\uéf rratio of Anprofessioual
f N Y

to professionals (d), have a strong influe:iﬁgvé qn, sgff adequacy _-(Fot ‘those

. )

familiar w1th regression analysis, the nu ic \{m’?\ timatesi of tYese factors '
! ] ]

¥

) 3

are given in; the appendix.) < f’ ’“« " .
’ " f R 2
. The mathematical sign is alSQ’

It

mg;:rtant in-the analya;a, for it indicates

-

J®. ‘

i

whether it would subtract. Based on iﬂchigan data, greaté’r membership aidﬁ
a higher ratio of nonprofeasienad,s, /s{'nq\fgreater amounts of state categorical
_ o w

and Federal aid would add to the/ stagfl adequacy 1evel On the other handa

higher salar'ies, higher benefit le\;é% and more noninstructional staff would %

L

subtract from the staff adequacy gf(avel These signs are consistent w;th
common sense. . - ‘"; . .p. ' C ’ . .
S ’ ] 2 \"a’ * -
Another important considerati&onl {'s a measure of "how good is the predictor.

-

/
This 1= commonly measured by th'e Ter'm 'RZ2. An RZ2 of .0 would indicate no

\

ability to predic¢t while an gl zf 30 woula indicate a perfect .ability to predict.

For the specific model applieci \Hichigan data, the RZ 4g .72; that is, we can

&

—

)

explain 722 of the variance oﬁ 8 if adequacy levels among Michigﬁn districts. ~»"

The remainder, 282 1s attribu#ed t6é factors not identified or errons in

4 ‘ . . . J
‘measurement or data. < v - : .

f
<

An interpretatioh .of the model can be made visually. To do this, we can
\ —

graph what would happen 1f q’e factor-—say membership aid—-were to change while

c‘ ) . _o

' _ all. others were held conatant.

For example, the following graph'shows what would Mappen if a dia'tr,ict"s

Rl

membership aid were’ 1ncreaaed'érom $950 per pupil to $1,700 per pupil, while

all other factors were held constant at the average. o ,~>

12

[N
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.Likewise, the following graph shows what would’ hap?en 1f a district's

average salary level were increased from

A

factots conltant at_ the average.

-

-

qﬁnzdﬁéﬁ

4OPCOMDI T NNB~4L

e

”

$104000 to $18, 100 holding the other

~ * [
. The Effect of Salary Levels on Staff Adequacy
:{ Holding AL%‘Oﬁher Variables Constant,
. ‘/: ..‘: ‘I' \\ <

| - . -
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l, Interpretation and Application of the'Model . *

It 1s important not to let an analysis of this type become eaoteric. it ,

P

¢ must have-application to be usefyl.. To that’ end we.now look at’an interpreta—
N \ - : ' ‘ . ’ ] . . . ‘.(“|
tion and application of the model,

\

. | : : o
From a review of .t igi-ctors,.their relative strength,_and_their diﬁection'

2

(sign).?it'is clear thafgilere 1s a complex tombination of factors influehcing

L 3

’ ’, - -, : .* o
staff adequacy levels. Ia‘would be simplistic to conclude, either-from

" common sense or the mode; that merely changing one factor-—say-membership aid

-

-without considering the other factors, would have a major impact on staff

adequacy( o s . o ‘
; - Chnciusion 1: Any policy directed towafﬂ"(a) reducing the relationship
. betweeg staff adequacy and wealth (equity), {(b) narrowing the distri-

bution of staff adequacy (equality), or (p) raising the 1eve1 of

; staff adequacy (excellence) must deal with many factors, not just one.

[ A
. . -
R

o ‘) The factors of membership aid, 3a1ary levels, henefit levels, -
oA \ *

- and ratio of nonprofessionals-are the most influential factors in

determinidé'staff-adequacyL If a policy wexe designed to effect a

*

. change in staff'adequacy levels, then'such a policy would have to

_includé these factors, at a minimum; to be effective, and they all' :
,.-: -t ! Y
S ' _}? would have to be conaidered at the same time. A policy directed ats

' changing one factor would have 1ittle effect on\changing staff adequacy

R a levels.
v . Yo - P2 -

Conclusion 2 MEmhership aid, salary levels, benefit levels, and the ratio

of nonprofeasionals are the most influential factors in detefmining st?ff o

} v -t

adequacy'levels. -
AN . }

. «

o

|..e

a



o
- * . ' . ‘0 ° .
" As, pointed out eatlier, theffactors in the model account for about {hree-.

I ¢ - .
'y

quarters of the variance of staff adequacy 1evels. The rest—~about one—quarter—-

s’ either unknown ‘or due to errors in measuretient . 4Whi1e the predlctability is

‘ . T

..

'.; relatively high for a Social Science model it would not produce precise results

¢
s e~
-

even 1if, an ideal—policy could-be implemented '“ . - e_: g N

Cbnclusion 3t A change in policy dealing with the economic factors (e.g., member;
i " : . : -

. '

ehip aid,'salary 1evels, h%negitzlevels) would‘not bfing'ahout a nrecfse‘
chamge in.staffraqEquacy.levela. L - ‘ | -
'Conclusion 4: If precise le;eis.of staff adequacy were judgec important, deci-
% . .
Kg%ons that are now ma@e’locally'would'have ta be‘nade at the state level.
The modél lends itself well to agbli‘catione .‘.éuchf as simulation. Although

notk perfect, it can provide insight regarding.sdch questions as: What would ¢

.happen to staff adequacy levels if all school districts had the aame member:,'

‘ship aid per pupil?’ ) . | S . o

o In'pursuing:the question of equalityr-the equal disttibuxion of etaffw

*

adequacy among districts—-we have posed the following questions.
"«

7(1) What would happen to the distribution of staff adequacy levels
v * among school districts if either membership aid, salary levels,
T or benefit levels were raised to a high Aevel (about the 80th . . s

pefcéntile)? What would_be the estimated cost? What would be
. ’ - ’ .

B )
4

: the ‘new staffing levels?” K
: } T ‘ : e e . )
- (2) What would- happen ‘to the distribution of staff adequacy levels among

. school districte 1f all the factors--membership aid, salary levels,
and.henefit levels—-were raised to' the same level? What would be

A Y

the new levels?. What would it cost? S

. .
-t o



. 13 -
L s . . [ . . . - “ .
<t " By substituting actual school district data inte the model*'we get a'base

v from Whiéh othef comparisons can be made. -The uaﬁaJ;s ‘ luded in Table II

. P
P |
. "

It,shows that the mean, or average, district stakifng ratgp in the state would

t

be 54 08 staff per 1, 000 students-udth a. standard deviation, or. spfead, of

» . M A Y 2, . 1

5. 34 staff per 1 000 students. By plugging propoéed values for membership aid

- . #

-

. » salary levels benefit levels, or all of these at. the same time, a comparison
: e .
can ‘be made of the §stimated impact of these possible polid& alternatiVes.|

] ]

" When membership,aid was set ‘at $1,535, there was a substantial increase

in the estimated staffing ratio (up neafly 8 per 1,000 students) but the

-~ 3

equality——thendistribution of staff adequacy--also inereased dindicating a
system thet wouiﬁ‘havé less equaldty. The estimated cost of 'this alternative
- 1s $440 million. _ ‘ s ' . |
‘ . Whentsalary levels were set at $16,140, there'Was.avsuhstantiél‘decreese

in the estimated_stéffing'ratio.(down over 3 pet 1,000 students), and virtualiy

no change in the distribution.df steffdng levels —— the medsure of equality.
» . [ > -

) i The estimated cost of this alternative'is $220‘million. But with no increase

"in membership aid this amount would have to be absorbed by the district, hence

s Yo

the reduction in the number of staff hired. oo

~

When benefit leveis were set at $3.288 thete Was a substantial decrease
. é in the estimated staffing ratios (down about 5.5 per 1, 000 students), and the o

distribution—-the measure of equality—-was reduéed less than 1 per 1 000 students

4

v

' )
f— (about 14%). The estimated cost was $85 million, but would have to be absoxbed

1

by the disttict if there were no ihcreasé in membership aid.
What would happen if the minimum membership aid were raised to $l 535 the

. ‘minimum salary level to $16,140, and the minimum benefit level to $3,288 at

] S

:the same time?' First, the average-staffing level wouiﬁ be reduced slightly' i

(down about .8 per 1,000 students), and the distribution--the equality meagure-- -

.

‘r




_ - '\ ' \ .
) S . . - . N
s ) . L e o . )
. - would be narrowed considerably (abglL 1.61 per 1,000 students or 302). »The =«
o ‘ cost\would be $440 million; the increase in membership aid. - £ . .. SN
' . v R ]
' As was- pointed out previously, a policy to Peduce the distribution,of e

L staffing levels among districﬁs wiLl have to include several factors at’ the” .
o : . same time, in this illustretion membership aid salary levéls,, nd benefit - ' . e

- . N \-' [} - '
s levéls. Even so, the' reduction in staffing levels would’ be on{; about 30% .

.,

leaying a Substantial varietion left to other factors. To reduce the distri-

* . bution more, other eontrols would be necessafy »
. , -

N Although not the major topitc of this paper, mention should be made about
) : the steps that would be required to bring membership aid, salary 1evels, and -

» <o t

benefit levels up toa minimum levél, It is impossible, we believe, to bring

- membership up to a minimum level of $13535 per pupil without haviug 4 minimum )

y | tax rate set statefwidé This would require a Constitutional amendient . -
( Setting minimum levels for salary and benefit levels could be eetQEy statute,
e . . - & &
: : /
but would have a major impact on the collective bd!gaining process. Most
- likely, it would lead to a state—wide salary and benefit schedule.
' - * 4 . : ¢ "
s . " ) e o . .
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. ‘Future of the Model ' . S .

-

'é:?> S -7 * What is presented ip thiakpaper ig the "first cut" ‘of a model of school
ENEAPS \ . LS

fihance in Miehigan It has algeady been oféﬁalue by identiﬁying the faetdrs

‘ -

G} ‘.
relatéﬂﬁto staff adequacy levels, eatimating ;he strength -of the factors, ."‘

{ L .
o glving some ideas of the components of a pblicy regarding.§chool funding, and
| estimating the impact of a possible policy alternative. ) '

. . »
However, the.model can be improved, basically in three areas. First,
_ . ;

* some data, especially.aalary data, can be refined and brought up-to-date.

Secondly, it is possible by further analysis to idenfify other factors con-_

tributing to staff adequacy levels. Third, it is possible to look at the '

 model over time to see if it consistently predicts school district behavior.
) - . . . _ * . ?
(0f course, it wduld only be of value if it were consistent.)
Finally, the model can be expanded to explain, .or predict, other relatigp—

.ships. Ferx example, what would happen if membership aid .or the funding formuﬁawe
. ’ . o whe
' . were changed? _What-impact would that have on salaries, benefits; and the AR
..other factors first, then what impact would iﬁ.have_on staff aﬁequacy levels.
. . X . e » b o

Such a "System ﬁbdel"--really a system'nf equations--would allow.one tq,ibok

at a'wide range of questions regarding schbol fipance in addition to those
. . [ -

* Ce

related to staff adéquacy levels.

» ARk |
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*Residual from previous year equatiop§

d

L]
o . \

\.‘ ' . . -
Variable
yarliap’ e

[
Membership. Aid
Y ’
A 2
Q (Mﬁ‘“be.r-sh@ ALd) |
(Méyfership Aid)3' \

“
Salary Levél .

: Benefit Level
(Benefit Leyel)zx . -

) 3
(Benefit ‘ vel) -

% Federal Aid -
" 2 Non Instructional’
‘Jﬁ'ﬁod Préfessiongl o

% State Catégoriéal
- ¢ .
f?idcal Control” *,

.“ . -. 'ﬁ ..

. Table I -
Régression Analysis’
, " Summary Table
‘Standardized LA N .
Coefficient R™ Change Simple R
-3.3776 S .21
8.5818 1.22
44717 05Z. - .22
- .3207 .128 -.09
-8778 ’ . ‘-051 -,
~2.7137 -.31
1.4746 1237 -.33
.
.1353 . 096 T .18
- .0334 005 Y
4712 .138 . .55
‘-i . . . B .. - - N
- .0489 001 . -.04
_'.243? J -.27
‘Total R? -.717 ¥ .
. . 3 ) .
» h g ',. \; N
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jOveraiI



L \ :
. . " ) *
i
:! ) Y * )
- ‘ &
- v N - “(
.« ) .
o ‘ : ‘ ) Table IT  °° :
' -~ . o o - : . o
, j - _ Estimated Imﬁact of Various Policy‘Change§ ‘ o
RN - . on Staff Adequacy ‘Levels:. - s y ~
' (Staff per 1,000 pupils) )
STAFF ADEQUA-CY‘_"'- T N COST
. : _ — s i |
B e . Change . Standard Change "in .
Mean in Mean Deviation Standard Deviation N
. i . ) . — . N L
Todel - . 54.08  N/A . 5.3, . N/A " N/A
Membership Ald . . . _ _ ) "
"to 80 Percentile = 61.99 +7.91 6.29 o+ 95 $440,000,000.
S’alary. Levels e - | ' . N
to 80 Percentile . 50.89 - -3.19- _ 5.29 | - .05 . §220,000,000 °*
‘Benefits Levels- - _ _ .. :  ' ) - DS - .
~ to 80 Percentile 48.61 -5.47 461 -.73 . $ 85,000,0Q0
‘MemhershipAid,. co T T | 3 el o :
-lSalary Levels, and ot . B A . e ' o
Benefit ‘Levels - - U . . ‘ . A -
- zu 80 Percentile . 53.29 © - .79 '3.73 | . =1.61 . _ $440,000,000
i . B | rE C . N R
w 7’ k .
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