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PREFACE

E»“ This ed1t1on of Se]ected Papers in Schoo] F1nance conta1ns papers wh1ch

largely focus on the eva1uat1on of equ1ty to pup1ls in the f1nanc1ng |
of pub11c schools. These stud1es are based on the premise that pup11
' equ1ty can measured. by schoo] d1str1ct dollar outlays. Wh11e the
 authors recognize the 11m1tat1ons of this assumption, they. have at]
scumed that per pup11 expe1d1tures are a proxy for pup11 equity. In.
- the first paper, “A]ternat1ve Equ1ty and Equality Measures Does the.
Measure Make A Difference?" the autiior presents a systemat1c ana]ys1s of
L various measures of equ1ty and of the 1mp11cat1on of using each measure
Y An earlier version of this ana]ys1s wa's pub11shed as a work1ng paper by

New York Un1vers1ty. Graduate Schoo] of Public Adm1n15trat1on.

In the éecond paper;-“Schpol FinAheé Refurntin thezSeventtesc.vAchieue-
' ments and Fai]ures;" the authOrs have evaluated each State's perfornance
~in moving towards EQuityvin equalizing pupil expenditures-between 1970.
xand 1975; “The data for this analysis for 1970 were derived from the .
ELSEGIS sample of 5,100 schpbl diétricts which accounted for approximately
'75 percent ot pupil enro11ment Foe 1975 the ELSEGIS samp]e conta1ned
6, 100 schoo] d1str1cts and. comprised about 80 percent of pupils enrolied.
' Both samp]es included districts enro111ng 1ess than 300 pupils. The
. samples were representat1ve for each State and'1nc1uded al} of the’ |
'pppu1ous sch001 districts in'the cpuntry 'Whiie the evaluation of -
State performance -on equity measures such as expend1tur° ranges. and \"

" coefficients of var1at1on is ]1m1ted by any sample, it 15 un11ke1y that

the resu]ts~reported~1n this paper would change substant1ve1y if data
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for the un1verse had been used Resu]tﬁ”for the Universe marked]yratﬂj'

"var1ance W1th those reported in the study would require that most of the

excluded d1str1cts be substant1a11y dwfferent from the 1arge samp]e

data base.- The’ authors view this assumptlon as unwarranted. Moreover,

ava11ab1e 1ndependent stud1es conducted in individual States, such as

those for Ohio and New Jersey and’ the one for W1scons1n which 1s

' reported here, 1arge1y corroborate the f1nd‘ngs of this report. This

,paper rev1ses the Inter1m Report flrst pub11shed in Part 13 of the

Congre551ona1 Hearings on H.R: 1138 September 19/7

" The final paper, “Impact of the 1973 W1scons1n Schoo1 Flnance Refor" no

is the f\rst major eva]uatwon of the reform 1aw enacted in that State.

The study is unusua] in some 1mportant respects.. To demonstrate the

©

,J'effects fo th1s law, the authors have re11ed on Cross- tabu]at1on rather

is placed in the context of the State/ioca] f1sca1 sett1ng, rather than .

treated in’ 1so]at10n. The study. 1s rich in deta11 and prov1des

;1mportant insights on how a sweep1ng reform package can be virtually

nu111f1ed because of 1nconsxstenc1es 1nherent in the leg1s]at1on
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',and f1sca1 neutra11ty have been used 1n conJunct1on w1th expend1tures, property

T tax y1e1ds, resources, etc

f PubTic Admlnistration, New York Un1versity, New York, NY - -

ALTERNATIVE EQUITY. AND EQUALITY MEASURES o
DOES THE MEASURE MAKE A DIFFERENCE?* '

S B R .

Th1s paper1 deaTs w1th the 1ssue of equ1ty and pub11c educat1on, an 1ssue

| that has rece1ved a great dea1 of attent1on dur1ng the' last decade. The Serrano ;

P

Vs. Pr1est decis1on by the Ca11forn1a Supreme Court can be v1ewed both as a

; result of th1s attentaon before 1971 and a cause of 1ncreased exam1nat1on since. 2

One outcome of the th1nk1nq, d1scuss1on, and research on'equ1ty has been the

o

requ1rement that we art1cu1ate what we mean by equ1ty and it is apparent we do

not aTT mean the same th1ng, Concepts such as equa11ty, d1spar1ty, var1at1on,

ot

The purpose of th1s paper is to sort out some of the a]ternat1ve concept1ons

of equity and compare aTternat1ve ways of . measur1ng equaty in the area of pub11c .

‘educat1on 3 Since a pr1mary goal of the school f1nance reform movement has been -

to increase the equ1ty of the pub11c educat1on system, school. f1nance reform has

:mhad a cons1derab1e 1mpac1 on the way in wh1ch the con51derat10n of educat1ona1

.equ1ty has deveToped

Th1s paper proceeds by exam1n1ng a number of separate but reTated quest1ons
that need’ to be addressed 1f we are to measure equ1ty We W111 argue that the
measurement of equ1ty forces us to pass judgment on a d1str1but1on of resources

and . there can be 1eg1t1mate d1fferences 1n the way 1n wh1ch the Judgments are

'made and resources def1ned and measured. The d1scuss1on is d1v1ded into five

sect1ons The f1rst sect1on br1df1y defines equity 1n a way that forces

- cons1derat1on of what it is we des1re to be equ1tab1e, in other words the -

*Robert Berne, Ass1stant Professor of Pub11c Admanistrat1on, Graduate Schoo] of
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; argument of the equity Lr1ter1a or funct1on 4 A set of a1ternat1ve arguments [-‘
;are cons1dered in the second section and questions.of measurement are raised and
; attended to in the third sectyon, The fourth séction presents a br1ef compar1son
|  of severa1 of.the measures"discussed‘tn section three us1ng data-from schoo1_ -
@ finance”studies The fifth and tina]esection distusses some of the dmp]ications
" of equity measurement for po11cy analysis. Educational po11cy ana]ysts w111
- cont1nua11y have to provide inputs to +hose who must assess whether one s1tuat1on
_21s more ecuitable than another | ; |
One further 1ntroductory point is in order, Equity ana1ysis cannot be
- | '{carr1ed out without mak1ng va1ue Judgments and th1s should compe1 those who
" cons1der equ1ty to be as exp11c1t as poss1b1e regard1ng ‘the va1ue Judgments that
“are built into the ana1ys1s. Thus, the expos1t1on of value: Judgments 1s a goa1

of this paper. . L - L —_— .. | _ o f'

.1.‘ Def1n1t1on of Equ1ty ‘ ‘#°-
- Equity, obv1ously, ‘cannot . be def1ned once and for all; as such an undertak1ng

.has occup1ed ent1re 1ifetimes, not several ‘pages. However, it is hoped that the

WOrk1ng definition below will provide an acceptable and—usefu1 framework for

o

ana1ys1s | _
The genera1 definition of equwty used in th.s paper rests on ‘the 1dea that
‘an equ1tab1e s1tuat1on is one in which equa1s are treated equa11y Furthermore,
an, equ1tab1e s1tuat1on is one in which unequa]s are treated unequa11y 5 At th1s
point 1t is 1mportant to po1nt out where our va1ue Judgments enter. If we can

‘measuré by "treatment" and if the popu1at1on for wh1ch we are assess1ng equ1ty

{

L ' cons1stS/éf equa1s, then the equa1 treatment of equals’ ‘would be the -only re1evant
'def1n1tion of equ1ty Value Judgments wou1d be requ1red to determ1ne how we

measure the degree of 1nequa11ty among equals and in this case the measuremen+




- ‘of equ1ty is the measurement of equa11ty Some of these value Judgments
' encountered in measur1ng equa11ty_are cons1dered in Sect1on III beIow. If our -
popuIat1on cons1sts of unequaIs, then vaTue judgments are requ1red f1rst to
determ1ne how the\1nequa11ty of the popuIation is determ1ned that is, the
._appropr1ate criterja'for 1nequa11ty._ A second set of value judgments is needed’
to dec{de houvunequaIIy unequaIsvare to be treated and a third vaIue.judgment“
is needed"to measure inequality in the finaI treatnent of the unequaIs. hoteH
that the third- va1ue judgment 1in th1s case is anangous to the only vaIue
Judgment necessary for a group of equaIs | - :
| Two other points shouId be ra1sed in condunct1on with th1s definition of
equ1ty F1rst, the def1n1t1on d1d not spec1fy on what group the ana1y51s should
| focus. Is it the 1nd1v1dua1 fam11y, taxpayer, etc ? For the analysis of
- ;ﬁ“jequ1ty and educat1on that follows the point of view ut111zed is that of the
student. 0ther po1nts of view such as the taxpayer or c1t1zen WIII be exam1ned
.”to-some degree through the course of the analysis but the issue of student
requ1ty w111 be cons1dered paramount Desp1te_tax~effects or the “puwacness"
of educat1on the student”seems’to/he’the one most affected by the educat1ona1
;;’/system N - ;: | | d |
a coIt should‘behnoted that, when examinihg 1nterdistr1ct equity, the Student '
approach used here is not the same as a d1str1tt approach since d1str1ct siie
as measured by the number, of students usuaIIy varies cons1derab1y The student
'approach weights each d1str1ct by the number of students in the d1str1ct compared
o to the district approach that treats d1str1cts equaIIy Although this paper
| ut111zes the student approach a1most aII of the 1ssues raiSed and measures
suggested are appropr1ate|1f the d1str1ct is the un1t of anaIys1s .The selection
' of the student approach 1s a value Judgment and the remainder of the paper can

e

‘be read from e1therithe student or d1str1ct viewpoint. ‘ “\
/ ~
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.
Second the ana]ys1s and d1scuss1on 1n thzs paper assume that 1t 1s.
. appropriate £y examine educational equ1ty-1n isolation. However, Lev1n has
3used a "cap1ta1 embod1ment" approach to- suggest that the forma’ schoo1ing
process.must be conSIdered 1n conJunct1on with other act1v1t1es that affect the
student popuTation such as "med1ca] services, denta1 serv1ces, nutr1taona]

, ‘nPUts, inputs from she1ter, and family 1nteractions and exper1ences ul The

- “ramework ‘that Levin sets out is viewed to be va11d but a part1a1 V1ew 1s taken

there pr1mar11y as a start1ng po1nt for ‘the measurement of equ1ty and public
outputs for the student popu1at1on.' To d1scuss equ1ty in LeV1n S context would
‘require consideratdon‘of each of the cap1ta1 embod1ment act1v1t1es jointly and

~ this paper can be viewed as a first step towards that goa1 |

The working def1n1t1on of equ1ty-—equa1 treatment for equa1s and unequa1

) treabnena for unequa1s--1s itself a value Judgment and the acceptance of_thls
defjnition.forcesfus to make a number of other value judgments."lf we are
concerned with the app}icationsof this definition for education from the student
perspective,:thehnotion'of-ﬁtreatment“ in the educational sector must be |

latorated further. S

f11; The.Education Processe-what'to Measure? .
o A1though Wwe now nave'a WOrktng definition;of equity we. are stil] quite tar

from appjying it.to education since the issue of the measurement of education
has .not been reso1ved. 'Educat%on consists of expenditures, teachers;'ciassrooms;
pertormances, etc Nh1ch of these is the abpropr1ate argument of an equ1ty
function? In th1s sect1on the advantages and disadvantages of a number of
a1ternat1ves are con51dered |

The pub11c educat1on system can be represented by a number of components or'
character1st1cs 1nc1ud1ng a po]1t1c;l process for budget setting, budgeted and
~actua1_revenues, the_conver51on‘of revenues to resources, the combination of

4 -9



o resources:tp}produce outnuts, and the benefits that are derived’from<the ﬂutputs.s
' %heoretica]]y, any or all of these cbmnonents’cou1d be used to measure the equity
of the educational system from the student po1nt of view. HWe cou1d measure the

.degree of 1nequ1ty in the po’1t1ca1 process, schob1 revenues, resource anputs,
school outputs or social henefits and an obvious question at this p@Tut is wh1ch
component, if any, is the most: desirab1e as the argument of an equlty criter1a
While it may be'argued that the.proper equ1ty argument is the distribution
of individual and societai‘benefits.that;are preduced by the educaticna1,system,
_there are at Teast two reasonsruhy this may not be apprc'jpriate.u-9 First, the
; social and individual benefits from education may be difficult to,measure with
'an'aSceptab1e"degree‘of aécuracy. Second, in many cases.we arevinterested'in
.determining‘the impact of a finance policy on‘the'educationai'system and while ~
it may be difficu1t to trace the impact ofhthe policy on school budgetS-Qr -
10

resources, t is a?mcst impossible to trace the-effect of the finance poiicy

on benef1ts - | - ' h_ B ‘

Even though w1th1n the bounds of current research we canrct use educat1ona1'-"—f~~w<

benef1ts as the argument of the equity function, we do not necessar11y have, to

use the dol]ars that f1ow into the school d1strnct For the remairder of +h1s
section we W111 cons1der the use of three spec1f1c arguments of the equity 7;
funct1on, do11ars, dollars adjusted for pr1ce d1fferences, and resources. These
“three measures will be dJscussed in the cqntext of equity measurement‘1n general

and for situations where the impact of school finance reform on equity is sought.

a

~The -measure of the educat1ona1 system that is most commonly used as ﬁ\\\\;//
g/ This

- argument of an equity function is the component related to schoo1 budget
' T1s normally represented by revenues or expendltures, usua11y on a per ‘student
basis. Thus, to measure. the equ1ty of a number of . d1str1but10ns we wou1d\compare

' the inequity of per pupil revenuss or expend1tures acrossvd1str1cts.or.students.

5 g



_' If we are concerned with the impact of schooﬂ finance reforr on equ1ty we can

measure the inequity of the distr1but1ons before and after the reform. Here,

however, we may have a contro] prob]em, other parts of the educat10na1 system
may “have caused some” of the observed changes. 1 However, we may: be ab1e to

isolate the major causes of change other than. the ffnancegrefonn, More severe

difficulties arise if we attempt'to'predict the effect of the reform before it

: S - /- .
~ occurs. The reform does not only affect-state'gﬁgzbut‘a]so affects locally

raised revenues: so that the ex ante ca]cGWation of‘the impact of the reform is

somewhat ccmp]ex 12 Neverthe]ess, exfst1ng data "and methodelogy suggest that

/

revénues or expend1tures -on a per pup11 basis are a v1ab]e argument for the '

'equ1ty funct1on

" One d1ff1culty with the school: budget measures, however, 1s that schoo1"

'budgets purchase d1fferent amounts of educat1ona1 inputs (teachers textbooks,e

etc.) in different areas due to prace var1at1ons. As a resu]t, expenditures. or

- revenues from d1fferent districts may not be comparable. One way to overcome

. thie d1ff1cu1ty is to adsu t the g%hoo] budgets accord1ng to the d1fferent 1nput ﬂ,,,:

pr1ces that each d1str1ct faces but, a1though this sounds stra1ghtforward there‘

is not unanimity among researchers regard1ng an appropriate pr1ce adjustment.

' /
‘/‘f@Actua1 p/nce d1fferences ref1ect demand and supp]y factors and, -in theory, on]y

supp]y factors shou]d nnter a price adJustment index .but the supply and demand

. factors are d1ff1cu1t to d1sentang1e Furthermore, prices should be compared

for inputs of s1m11ar qua11ty and a valid qua]ity measure for 1nputs such as.
teachers is not current]y avai}able. |

| The recent research on price indexes indicates; however, that there are
tno categories of adgustments that can be used in an attempt to - trans]ate dol]ars

to equa] buying power,]3ﬁ One techn1que is to est1mate a pr1ce 1ndex for each

"1ocat1on based on a 10ca1 "basket of goods"' Kenny et al. discuss this pract1ce‘-

| S 1 ]
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'for FTorida where 1t is used to adJust th state aid formu]a 14 There are’

__M_.‘S

-technica] prob]ems encountered 1n‘the computation of such an “index and ft is .

\

questionab]e whether 1t is the- appropr1ate 1ndex for educational 1nputs -The -
second approach is to adjust the salaries or costs according to factors which -

influence the suppTy of inputs as determined through econometric ana]ys1s The
'primary probTem here is the ident1f1cat1on of: the reLevant factors and the

\ 2

: adequate measurement of controls, a]though recent research\has made some

o progress Note that if the assumpt1on is made or empirical research shows-

e ‘d1ss1m113r 1nd1ces

that prices across districts are comparab]e, the measures of expendftures and

e 1

.

| price ‘adjusted expend1tures are 1dent1ca1
| - At th1s stage we cannot measure which rategory of adjustment 1is correct
except that we do know that they yield d1fferent 1nd1ces. Kenny et aT comoare
the FTorida "basket of goods“ index, Brazer 3 1nd1ces applied to Florida, and -
the1r own, and found "not1cabTe“ differences among them. 15 Grubb and Hyman

display the correlatfons among d1fferent indices based on a. range of supply—

éjdemand assumpt1ons and find that "alternative assumptions can yield substant1a11y_ _‘

6 I /

1

The conclusion to be drawn here is that if we adJust doTTars to ref]ect

/d1fferences 1n resource pr1ces we __1_be more accurate]y measuring resources

but the range of a]ternat1ve adjustments‘appears to be wide, g1ven the current

state of the art and available data. Note that the concTus1ons regard1ng the

use of a prfce adjustment are not,infTUehced by #hether'we are measuringrequ1ty

" in general or the'effect .of school finance reform on equity. | ,
The th1rd possible argument of the equ1ty functfon that wfll be considered B

1s the d1rect measurenent of educationa] resource 1nputs such as teachers, text—

' books, supp11es; etc There are at least two prob]ems that must be overcome in

order to measure the 1nequ1ty of a number of d15tr1but1ons using resource 1nputs-'

as’ the argument of the equ1ty function.

7 ‘ >
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\ First, it~ is very difficul;/t/ assess the differences in quality for a .

-

type of resource input such‘as gachers, This measurement problem makes'the

&
) task of convert1ng the resource 1nputs of a g1ven type to a common measure

-/ e

e
LT rather compTex. In order to measure/rESou//f.1nputs we shou]d find a way to

L]

take qua11ty d1fferences into account. For/exmaple, all teachers are not a11ke
\

and a s1mp1e teacher count coqu poss1b1y be misleading. The second prob1em “is
- the convers1on of d1fferent types’ of resource 1nputs such as teachers, .

\
adm1n1strators,,supp11es,,etc. to aycommon measure in order t0\obta1n a‘per

-

Lot pupil measuré of resources. for a schooT district S1ncp human 1nputs form
. - {-

AN
; such a Targe percentage of educat1onal resource 1nputs, we may be content to

only measure these but even here we must find a common denom1nator for. teachers,

‘ teacher a1des, adm1n1strators, etc. These are not trivial measurement,probTems.
There are a. number of add1t1onaT issues that ‘should be ra1sed if we intend

to use resources to measure the\effects of schooT fanance reform ’ F1rst, the

-

controT probﬂem d1scussed for the prev1ous arguments seems to be somewhat more

severe. ThaJ 1s, the resource changes after a. school - finance reform may not be

\

ent1re1y attr1bUtab]e to the reform." Furthermore, prior to the reform, At

vvou]d be more‘d1ff1cu1t ‘to pred1ct the effect of the reform on. the resources

P

comphred to revenues or expend1tures Finally,, reéources are not Tabelled
v

accord1ng 'to the1r fund1ng sources so that state versus TocaT resources cangot )

o'

- be separated as they can be for revenues ‘ o S \-

The difficulties c1ted for resource type measures do not eT1m1nate them -

¢
" from considerdtion as an argument for an equ1ty cr1ter1a Pugh et a1 have

/ -

e/// used resource type measures to compare the 1nterd1str1ct d1str1but1on of
2
resources across states 17 ‘Pugh et al. present a measure .of resources in which_
they count {for each d1str1ct) the number of 1nstruct1ona1 s;aff mewbers a+

each degree level and then mu1t1p1y themnumber An each category:by the average

13




salary nat1ona11y for that degree 1eve1 This represents the'instructiona1
resource component converted to do11ars. and non 1nstruct1ona1 expend1tures are

.added to the 1nstructiona1 resource dollars to produce the measure “"current

expendltunes_wlth_sa1anJes contro11ed by degree 1eve1 " The assumptions in.

tth1s measure shou]d be noted.. F1rst, qua11ty d1fference across degree levels

are assumed to be accurately measured by national salary differentials and

'qua11ty d1fferences across districts for comparable degree levels are 1gnored

r

Second other resources are assumed to be equal ‘to do11ars.]8

-

There are severa1 conclusions that can berdrawn concerning the use of

~"resodrce".type measures.of the educational system as:an_argument,for an equity

- criteria. First, Pugh et al. have demonstrated that a procedure that measures

the variation'in resources can be deve]oped from current1y available data.-
However, as a resu1t of the mea surement prob1ems a number of assumptlons must
be bu;1t into. the procedures and ‘the va11d1ty of these assumpt1ons is presentty

untested Th1° po1nt is’ part1cu1ar1y 1mportant since Pugh et al. 1nd1cate the

var1at1on in "resources“ .is not the same as the var1at1on in revenues.19 F1na11y,

s

the use of resource type arguments appears to be more quest1onab1e than the

do11ars or pr1ce adjusted dollar measures when ‘the purpose of the ana1ys1s is to

i measure the effects. of schoo1 finance reform o - ] W

K Three arguments of equ1ty funct1ons have been cons1dered in deta11 in this -
section, Dollars (i.e., revenues and/or expend1tures) dollars adJusted for

price variation, and resources were diséussed as arguments for equ1ty funct1ons

. for~the -measurement of 1nterddstr1ct equity or the measurement of the effects of

-schoo1 finance refonn _Each argument is feas1b]e and each has.advantages and

/

d1sadvantages. Furthermore, vwe have reasons- to be11eve that the conc]us1ons
for equ1tyzana1ys1s that wou1d be drawn using d1fferent arguments cou1d vary
considerably. Unfortunate1y, at this point it does not seem possible to

eliminate any of the three. ‘ - . ~f -

9 _l,:”‘ B



F1na11y, it shouid be pointed out that there is a type of argument for the
equ1ty function that was not treated in this sect1on Since the equity measures
a that w1]1‘be discussed in the next section can be applied-to anyLnymeriCal
distribution, it is worth pointing out that'undericertain circumstances we may
‘Want to meaeure_theiinequity (or 1nequa1tty) in education outputs. For example,
outputs such‘asachjevementftest scores; reading and writing performances on
consumer orobiems, tunctiona1 Titeracy rates, or edueational attainment
measdred 1n'yeare of education or degrees, a11 of which are tabulated'yearly “

" in The Cond1t1on of Education20 could be used as the argument of an equ1ty

cr1ter1a a]though 1t m1ght be questionab]e to do so in the context of sch001

T
P ~

f1nance refonn

—

e
.

Thus far we have considered the arguments of an equity function or, ‘in

other words,;"What to Measure". The next section considers "How to Measure"

equity.

IIi. Equity of the Education Process--How‘to Measure?2'l |
| The work1ng definition of equity that was out11ned in’ Section I conta1ned ’
two parts. Equity was defined as ‘the equa] treatment of equals and if all
individuala are considered equal, then measures. -of equ1ty beoomes;neasures of

,;egua]itx. A perfectly equa] distribution is one in which each member”of the

| population rece1ves an identical amount of the argument of the criteria‘ How-
ever, if peop1e are not considered equa] thén the appropr1ate unequal treatment
of unequa]s must be included 1n the measure of. eggltx_ " These two cases provide
‘a.way of sort1ng out some of the issues confront1ng the measurenent .of equity.
First, the case where a]] individuals. are defined as equa]s will be. examined and, .

for this case where equality 1mp11es equity we shall d1scuss equa11ty measurcs.z.2

Second, a numberlof rationales can be presented for the unequal treatment of

unequa1s'and the measurement issues ralsed for these cases which.1ead to equity

0 15
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measures will be treated after the measures of equaiity'have been discussed.
-Before the questions of measurement are confronted, two'oreliminary points_
need to be made. First, certain assumptions'Wi11 be made about the nature of
data that,are available for use. It-is assumed that the—avaglab]e data are at
the district 1eve1§in per- pupil units.hiFor the most part weda1so assume that
the student is'the'relevant unijt of analysis a1though the measures are shown to

H-be equa]]y app11cab1e when the d1str1ct 1s the unit of ana1y51s 23 These
assumpt1ons will allow us to, compare the equity of different sets of schoo]
d1str1cts . Note that when the groups of d1str1cts correspond to sFates the |
ana]ys1s can be v1ewed as a compar1son of equ1ty or equa11ty among states or
an ana1ys1s*of equity or equa]ity in one state over t1me The second pre11m1nary

'.po1nt is that thetmeasures that are deve1oped in. this section are app11cab1e .
to all of the possible arguments of an equ1ty funct1on d1scussed in the last -
‘sect1on The only cond1t1on 1£ the argument must be neasured in a cont1nuous.‘

” numer ical- scate. Note that the three<arguments most appropr1ate for an analysis
of schoo] f1nance reform, do]]ars, dollars adJusted for price d1fferences, and
resources, meet this criter1on as do other arguments such as ach1evement scores,
years of educat1on, 11teracy rates, etc. The measures deve]oped here are,

' therefore, general measures and wh11e .the examples may use one argument {usually

do]]ars) this is done on]y for 111ustrat1ve purggses, not toc answer the question

"What to Measure." . e | e T e

-A. Measures of Egua]tgx

j,-; A measure of 1nequa11ty summarizes a- d1str1but1on 1nto one s1ng1e measure.
There are a number of ways to accomp]ish th1s but each measure has certain )
value judgments'or!assumptions buiit_into,the‘measurement process. Inlthis

~ part we will first discuss a number. of value judgments'or‘assumptions'that.are

built 1ntofinequa11ty'measures and then we will_assess specific measures in -
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relation to these value Judgments; As is the case.fordva]ue,judgments'in
generai, the ones discussed here may cause reasonﬁbie people to diSagree_over_
the ”correct“ va]ue - ‘ 'J o S | -

The value Judgments examined here will be formu]ated in tenns of questions
and these are dispiayed in Tab]e 1 " The questions in Tab]e 1 are posed assuming
that do]iars per. pupil 1S the argument of the equ1ty function. The term "unit"
in Tab]e;] refers to the'unit of analysis which is usually the student or the
district in investigations of educational equaiity; -But.note that-the;questions
are relevant fon aiiiunits and arguments. | |

The first question‘asks whether"a]] units are included in the measure.

T

Certain measures focus oh]y on units at particu]ar'points in ‘the distrihution
whiie other measures use a]] units t: compute the equality measure
A second set of value Judgments is represented by questions two through
five Some peopie may beiieve that an equality measure should show an |
improvement 1f resources are transferred from a unit’ higher in the distribution S
, to one Tower in.the_distribution and, therefore, affirmative answers to. these
| questions would be’desirabie.:;Each measure wevwili:consider is sensitive to -;
certain kinds of transfers, but.not others; and these'four questions.are posed
to distinguish among different kinds of transfers. \ Note that .the transfers :
‘ described here do not change the mean of the distribution. ' n\
: A third set of value Judgments is concerned with the over all 1eve1 of the
distribution as represented by the mean of the distribution. The distributions
that will be compared‘wili'usuaiiy have djfferent mean va]ues for the argument
of the equality measure and. the measures ve will consider incorporate the mear
level differently. Questions six and seven i]]ustrate_twoiways in'which*the'
mean Tevel>can be taken into account. . .

: ~

‘The nature of this va]ue Judgment can be 111ustrated more precise]y w1th

N b
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2.

3.

4..

5.

. 6‘ .

7.

9.
10.

.11

’

8.

TABLET
A LISTING OF VALUE JUDGMENTS

Are a11 units* (students, d1str1cts, etc.) taken into'account in the equa1ity

measure?

Does the equa11ty measure- a1ways show an 1mprovement when do11ars** are
transferred: from one unit to another that is Tower in the d1str1but1on
and both un1ts are located on the same side of the mean?

Does the equality measure a1w&§s show-anwimprovement when dollars are
transferred¢ from one unit to another that is lower in the distribution
and both units are located on the same s1de of the med1an?

Does the equality measure a1ways show an improvement when dollars are
transferred from one unit above the mean to another that is be1ow the mean’

Does ‘the equa11ty measure aTways show an 1mprovement when do11ars are
transferred from one un1t above the median to another that is beIow the
median? .

3

Does the equa11ty measure always show an 1mprovement when a constant amount

- of d011ars is added to each un1t?

Does the equality measure a]Ways show 1ncreased 1nequa11ty when the tota1
dollars of each unit are 1ncreased by a proport1ona1 amount?

‘Does the equa11ty measure record do11ar changes at d1fferent levels of the
‘distribution in the same’ way?

Is the mean Tevel used .a's a bas1s of compar1son?
Is the median Tevel used as_a bas1s of conparwson?

Are a11 1eve1s compared to one another as the bas1s of compar1son?

- *The term "unit" refers to the unat of observation. In most investigations of
educational equality ‘the unit is the school d1str1ct Districts-may or‘may not

_’be weighted on a student bas1s o R

'**It is assumed here that.dollars (per pupil) is the argument of the equ1ty

function. = The same questions could be asked with other arguments.

¢
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_an example. Table 2 shows three sets of distributions where each set consists

of Five districts each.with one.pupil. Set.1I is derived from Set I by adding -
$450 to each district s per pupil expenditures. and Set IIT is derived from
Set T by mu1t1p1y1ng each district's per pup11 exoend1tures by a factor of 1.5.

If. the answer to question six 1s yes, then the equality measure will rank Set I

' Iess equa1 than Set II. If the answer to quest1on seven is yes, then the . ..

, equaT1ty measure W1II rank Set I more equal than Set III.

Later it will be shown that certain equa11ty measures rank Set 1 Iess‘

‘ equal than Set II (answer to quest1on six is. Yes) and Set I equaI to Set.III .

(answer .to quest1on;seven is No). We will call these ‘measures "senSitiVefto .

equal add1t1ons" and "1nsens1t1ve to ‘equal percentage 1ncreases".24 A second
g _

group of equaIity measures W1II rank Set I equaI to Set II (answer to quest1on

s1x is No) and Set I more equaI ‘than Set I11- (answer to quest1on seven is Yes) -

f
and we w111 caIIZ¢hese measures "1nsens1t1ve to equal add1t1ons“ and "sens1t1ve

K

to equal percent ge 1ncreases Many would argue that equaI add1t1ons shouId

decrease 1nequaI1ty (quest1on six shouId be answered Yes) and’ equaI percentage

' ;'1ncreases shouId keep the IeveI of 1nequa11ty constant (questlon seven- should *

be “answered. No) " While these people prefer ‘a measure of 1nequaI1ty that 1s -
1nsens1t1ve to equal percentage 1ncreases, others ]sagree and, therefore, “this

appears to be a va1ue Judgmentm These® twc value qyestions will be considered

-for each measure bel ow.

Question e1ght deals w1th the we1ght1ng of movements toward or away from
equa11ty when the movements occur at d1fferent po1nts in the-distribution.
More spec1f1ca11y, some of the measures 1ncorporate the belief that changes for

un1ts at the 10w end of the d1str1but1on shou1d somehow be taken 1nto account -

'to a greater degree than comparabIe changes at the. high end of the. d1str1but1on.

‘Note that the answer to quest1on eight 1s no when certa1n un1ts are echuded :

_Q&

,14'.' 19



| o TABLE 2 | o
~ SET OF DISTRICTS WITH DIFFERENT LEVELS OF EXPENDITURES PER PUPIL
.
| o
- set 1.  Set II* - Set IIT%* -
. Per.pupi1- a ~Per pupil- . Per pupf] ?
expenditures  expenditures expenditures
.. District A "¢ 700 .. $1,150 - $1,050
District 8 - . ° 800 -  -1,250' - 1,200
‘ DisteictC- - 90 1,350 . 1,350
“District D\ - - 1,000 1,456 © 1,500 "
District E . . ° 1,100 C1E50 - 1,650
Mean expenditure $-900  $1,350 $1,350 @

PR

*Where each district in Set I receives an additional $450 per puhi].

. **dhere.per pupil expenditures in Set I are increased by a factor of 1.5.

) ‘ ' - L
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from the measure (i.e., when the answer to”duestion one is no) so that question
eight is significant when. question'one-is answered affirmatively.
The f1n31\three questions, n1ne through elevens are concerned with the
r~ 'y:.‘. 3

standard of compar1son¢used in the equa11ty measure The mean or:med1an is

y

used in most measures, a]though some compare among all un1ts |

| - 'Before the array of measures 1s presented we shou]d 1nd1cate two poss1b1e
ways in which the measures can be used [1nequa11ty measures can be used to rank
d1str1but1ons That 1s, one distr1but1pn can be more equal (or unnqua1) than |
another. But, s1nce ‘equality measures are cont1nuous, these measures can a]so
”be used to quant1fy the gmggnt_of 1nequa11ty d1fference between two d1str1but1ons.

. Sen d1scusses 1nequa11ty measures and shows that each 1nequa11ty measure corres-

:?

ponds to certa1n we1fare funct1ons or c1ass of we]fare funct1ons. however,-Sen
T a]so po1nts out that the restrictions -on the we]fare funct1ons are more severe
1f the amount rather than Just the d1rect1on of the 1nequa11ty is to be measured. 25H
‘ N1ne equa11ty measures will be reV1ewed in thxs part including the range. ‘
_restr1cted range, Federa] range measure, re]at1ve mean dev1at1on, perm1ss1b1e
varjance, variance, coefficient of varijation, standard dev1at1on of 1ogar1thms,
and Gini coefficient.- Eachs ¥ these measures will te discussed in the context,
of the'ua1ue judgments 1isted in Tab]e.1.' A summary of the ansmers to the value
judgment questions_appears in Tab]e'3 for each of.the nine_equality measures.
In'order to explain more fully how each'Of.the measures incorporates the
“Various assumptions and value judoments, a ‘number of hypothetiCa1 sets of data
will be used: The first sets of data, D1str1but1ons A, B, C, and D, are d1s-'
: p]ayed in Tab1e 4 Each d1str1bution has 100 d1str1cts at various 1eve1s of
per pupil expend1tures and, for szmplicity, each distr1ct is assumed to have
one student.- As a pre11m1nary,exerc1se the reader may wish to decide for him
or herse]f, how Distrjbutions A,.Bs C, and D would.rank interms,of'equa1ity.
; Distributdon B is'derivedcfrom-ﬂdstribution'é by takdng d011érs away from ~

u
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OTBLES

o RNGHERS TO VALUE JUDGNBNT QUESTIONS. -
U FOR NINE EQUALITY WEASURES

EQUALITY WEASURES ©

" Federal Relative

Restricted

VALUE JUDGENTSt. Range - enge

Range

Mean

Permissible

L]

-‘Etdndard
Coefficient Deviation
of - of

Gini

Ratio Deviation. Variance Varianéé Vardition Logar1thms'Coeff1c1ent

LA units taken nto account? W Mo o Mot Yes N fes L Yes Yes es:
2, Inprovenent for transfers ) - o A - | -
- onone side of the mean? Mo~ Ko o Moo Mo Yes  Yes e Yes
-3, Inprovement for transfers . S .
. on one,side of the median? Mo, Mo o No ‘No. Yes = VYes - Yes Yes
f4;mMMme&mﬁ%"' . f - - | 
- thabcrossmean? Mo Mo Mo Yes Mo Yes  Yes Yes Ves
5. Inprovenent for trinsfers ; ‘4"‘&‘ 3 T :
that cross median? ,No S )} No~ - No Yes  Yes  Yes Yes - Yes
b, Sensit1ve to equal add1tions? ho N Yes | Yes . Yes Mo - Yes . Yes . Yes
"7.Smﬂﬂwtomml N T : . | ' |
- & percentage increase? Yes " Yes Mo Mo o Yes . - Mo Mo, o -
8, Chahges atN&1fférent . " ‘ ;
| lwﬂsmwmm1®MRﬂW? Noo Mo No - Mo o No Yes Yesa No No
QMmemn Mo * No Mo Yes Mo e . Yes . Yes o
| 10.  Median for compqrison? No USRS s Mo No- oMo Mo
s Alilevels for tbmparisoh?n oo b oo oL o o e oo s
. *For 2 more complete description of the value Judgments, o
see Table 1and text, : o |
g ery high Tevels in the qistributioh,”the anser may}be no.
4 A
| | . I} |
o 29 |



TABLE 4.

NUMBER OF DISTRICTS AT -EACH MEAN PER PUPIL
EXPENDITURE LEVEL FOR DISTRIBUTIONS A, B, C, D.

b . T

/
Mean L o - " Mean
, per Pupil o Distribution of Districts per.Pupil -
- Expenditures Distribution A B c Expenditures Distribution D
5200 / - f240 - 4
s00 . - 12 8 6 .0 8
| 900 - . R 1410 18 1,080 10
1,000 R 12 20 120 1,200 20
100 18 2 1 1,480 g 22i
1,600 o . 12 12 12 i,ézoﬁ h 12
2,800 / 9 M 9 - 2,880 : BT
3,000 - 7 5.7 . ,3.60 - 5
4,000 3 5 3. . 4,800 5.
‘6,000 - 3 2 3 7200 .2
7,200 2 12 S.60 . __1
“100 100 100 - | | 100
* Mean eXpendi£ure o ‘ : - jw
per pupil (all districts) $1.600 $1,600 $1,600 . -+ $1,920
Med%an expenditd;e S P | , |
- per pupil (al districts) $1;%00 $1,200- $1,100 o - $1,440
% i

¢

~

Note: There are 100 districts in each d1str1but1on, Each distriét is assumed
to have one student. ‘ : :

24

R T




3

the higherexpenditur;&ﬁistﬁagts and realfbnating'the'dO]lars to the lower
expenditdré districts 1n the following mannerﬁ
i) $3200 is taken away from a district at the $7200 level;
11% $2000 is taken away from a district at the $6000 level;
iii) $600 s taken away from two districts at the $3000 level
iv) $800 is reallocated to four districts at the $200 level;
?» $500 is reallocated to four districts at the $500 level;
vi)” $300 is reallocated to four districts at the $900 level
A total of $€400 was rea11ocated Intu1t1ve1y it seems that Distribution
B is more equa] than Distr1butlon A since the mean of D1str1but1on A is $1600
Caid tnus these transfé;s are from the "r1ch'I to the "poor" o
D1str1but1on C 1s derived from D1str1but10n A by tak1ng away $300 from four.
districts at the 41200 level” and rea]]ocat1ng the do]]ars to four d1str1cts at
the $200 Tevel. Intu1t1ve1y we may feel that D1str1but1on C is more equa1 than
' Distr1but1on A ory 1n other words, that tr nsfers from the less -poor to the poor
~ should increase equality. Finally, D1str1but1on D is der1ved from Distribution
B by multiplying the per -pupil expénditures in every district by a factor of 1.2.
Ir the conc1u51on to this part we will review the nine equality mnasures

Tabie 5 presents the value of each of the nine measures for ‘the four hypothet1ca1

‘d1str1but1ons and snows how each of the measures wou]d rank the four d1str1bvr:o“s

 in terms of equa11\y.

1. Range " v ) o ' Y,
The‘range is definea as the difference between the highest and the Iowest

~ observations in the distributions. As shown in Table 3, the range is insensitive

to a large number of d1fferent types: of transfers s1nce all but the highest and B
}1owest observat1ons are 1gn0red hot1ce, for examp]e, fran Tab]e 5 that the’
| range measures do not discr1m1nate between Distribution A, B and C. Coup]ed

cee sl N

with the 1nsen51t1V1ty to a 1arge number of transfers is the range' s sens1t1v1ty‘\\

to changes in the h1ghest ‘and 1owest un1ts in the dlstr1but1on and these may

\‘l
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. COMPUTATION OF MEASURES OF EQUALITY
~ AND RANKING OF DISTRIBUTIONS A, B, C, and D -

" .Computation - | | o Computétion-;__;
Distribution ' : | - - Distribution
Measuret A B . . .C D A BT D
1.. Range $7000 $7000  $7000 $8400 ™11 4
2. Restricted - « - _ : ' “' , : B
" Range o $5800 $3500 - | $5500° . $4200 4 1 3 2
3. ?Edera1" : R - 0 °
Range Katio 29 7, . omn .1 - 4 1 31
4. Relative Mean Lo - - S
Deviation  .6075 5275 ' .6075 - .5275 - 3 1 3 1
5. Permissible | S R ; -
Variance .6167 | .7233. L6727 - .7233 : 4 1 3 1.
6. Variance 20.182x105  14.886x10°  20.014x105  21.435x10’ 3.1 2 4.
. 7. Coefficient | . o ”_ . S K '
of Variation ~.8879 7626 .8882. - .7626 4 13 1
' 8, Standard o B
' Deviation of o S K
“Logarithms 8725~ .7170  © .8077 L0 i 01 2 1
9. @ini - L - . '
Coefficient .4155 -~ .3557 . (4098 .3557 4 1 3 1
T f e \
*Note: Underlined ranking indicate ties. ’
‘ -/

© . **See text for explanation.
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'not be tru1y nepresentat1ve 'of the equa11ty of §3“"ne d1str1but1on F1na11y, the

‘range is 1nsens1tive to_egga4 add1t1ons and sens1t1ve to equa1 percentage

increases, A ' ’ .
. : L ~ e -
2. Restricted Range ‘ ' o : o -

Y N

Due partly to the sens1t1v1ty of the range to extreme va]ues, a restr1cted :

o 4
range measure has been deve10ped where the restrlcted ange 1s the d1fference

jvbetween two spec1f1c po1nts in the distr1but1on usua11y def1ned in pecent11es
A common examp]e, and .the def1n1t10n enp1oyed \h Table 5, is the d1fference
between the 5th/ and the 95th percentile of‘per pup11 expend1tures. .A second |
ppopu1ar restr1cted range is ‘the 1nter;§;rt11e range, the. d1fference between

/

the 25th and 75th percent11es A1though the restr1cted range is st111 )
1nsens1t1ve to- a arge number of changes, the restr1cted range rank1ngs can
d1ffer from those of the range as shown jn Tab1e 5. Note, for’ examp1e that
us1ng the restricted range D1str1but1on 1s ranked more equa1 than A, and

C more equa] than A wh1ch may—be in 11ne with our 1ntu1t1ve Judgments How-
~ever the 1nsens1t1v1ty can cause a conf11ct with our 1ntu1tlon and we w111 see

th1s be1ow S]m11ar1ygto the,range, the restricted range is 1nsens1t1Ve to.

equal add1tJons.

- 3. Federa1 Range Ratio

Recent1y, proposed Federal regu1at1ons have used an expend1ture equa11ty
,,measure 26 The Federal measure. ut111zes the restr1cted range defined by the

T“'d1fference between per4pup11 expend1tures atjthe 5th and 95th peroent11e but

. ;th1s d1fference is expressed as a rat1o and not as an abso1ute amount s1nce

l

é'th1s restr1cted range 1s d1V1ded by per pup11 expend1tures at the 5th percent11e.

- We. ca11 th1s measure the Federal range rat1o. In terms of the vaTue Judgments,

- - A

”I-the on1y s1gn1f1cant change frmn the restr1cted range is that the Federa] range °

)
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| rat1o is 1nsens1t1ve to equal percentage increases where the restricted -range
not Note that the Federa1 range rat1o a1so—ranks D1str1but10n B more equa1
than A and C more equa1 than A. But the restricted range, Tike the other range

 measures, is jnsensitdveetp a large number of movements téwards equa11ty and

we w111'111ustrate'this below.

4. Re1at1ve Mean Deviatﬁon

s

A measure that 1nc1udes all the units in the measure is the re1at1ve mean

. = )

dev1at1on This measure of equa11ty looks at the d1fferences between each
d1str1ct S per'pup11 expend1tures and’ the mean per pup11 expend1ture and expresses
the abso1ute value of these d1fferences as a percentage of tota1 expend1tures in
the d1str1but1on. If we .assume that there’ are P pup11s in each district, then

~ the formula for the re1at1ve mean dev1at1on with the pup11 as the unit of

ana1ys1s 1s the fo11owang.

N A . ' T _
T B
where u is the mean per pupil expenthure, N is the;number of distrdcts,'P17is
the number of pup11s in district i, and Xj is the mean per pupdT expenditure in
. d1str1ct i. 37 Aé shown in Tab1e 3s the re]at1ve mean dev1at1on is sens1t1ve

I3

~to certa1n transfers that were not ref1ected in the range type measures. ‘Howi-

~

ever, the re1at1ve mean dev1at1on 1s not sensitﬁve to all transfers, transfers ‘
that do not croSs the mean are not reflected in th1s equality measure. _As a ’
-result, D1str1but1on C is not ranked more equa1 than D1str1b jon A by the

_ re]ative mean deviation,;}The re]at1ve mean deviation, 1ike the Federa1 range :

ratio, is insensitive to equal percentage increases.

5. Permissible Variance

~

- ‘ An equa11ty'measure that is related to the relative mean distributidn is

o ‘the pehnissib1e variance measure ut111zed by H1ckrod et al. 28 This measure is

®oeg
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ased on the doiiars needed to raise all districts 'spending below the median

1eve1 of per pup11 expend1ture to the median Tevel. The(measure is constructed d
‘as a ratio the numerator is . the actuai spending “in the districts beiow the
median Tevel and the denominator is the spending that wouid occur "if a11 dTStr]CtS

beiow the median spent at the median ievel The formula for the pemissible

variance may be-stated as follows: :§:

. ] Lo P X
‘ J

| : | B >3 #

5 A . \ —

’

where J represents the districts below the median level of per pup11 expenditures,

& ~

'Xi is the mean per pup11 expenditure in: the district i, P1 is the number of

: students in district 1, and M is the median 1eve1 of per pupil expenditures for

the d1Str1bUt10n 29 Aithough according to Table 5 ‘the perm1551b1e variance |
ranks Distribution B more equal than A, ard C more equa1 than A, ‘the perm1551b1e
variance is only" sen51tive to transfers that cross the median. Transfers above‘
the med1an are 1gnored and transfers that take place below the median are not o
recorded as an improvement in the measure and we w111 show an example of th1S f

below. The perm1551b1e variance is insensitive to equai percentage 1ncreases
6. Variance N

As the assessment 1n Tabie 3 shows, the-variance 1s sen51t1ve to all the
transfers Tisted. The variance is the average‘of the squared dev1at10ns from

9 - . % -4
the mean or, in formula form; using the pupil as the unit of analysis,

st P1 -V(u-X'i)z/,_% P |
ci=1 : i=1

@

‘:where u is the mean per pupii expenditure, N is the: number of districts, P_i is

Q

the.number of pupiis in district i and X1 is the mean per pup11 expenditure in
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district .30 The uariance doesirank Distributions B and C‘as~be1ng}more equal
N to A but the variance' is not 1nsens1t1ve to equa1 percentage 1ncreases. Thus,
even though the variance appears to be more sensitive to a range of transfers,
if insensitivity to equa1 percentage 1ncreases is des1rab1e, the var1ance is not
- preferab1e._ |
Before we present the final. three measures .we w111 show some, of the 1nsen-
s1t1veness of the abovement1oned measures with an examp1e S1nce D1str1but1ons

A, B, C, and D did not 111ustrate these part1cu1ar 1nsens1t1v1t1es we will
1ntroduce three new d1strdbutfons Distributions E, F, and G are d1sp1ayed in --
|'Tab1e 6. Each’ d1str1but1on aas 25 d1str1cts at vary1ng Tevels of per pup11
expend1ture and “it 1s assumed that there is only one pup11 per d1str1ct.-
Distribution F is der:ved from E by transferr1ng $50 from a d1str1ct at ‘the $600
per pupil expend1ture Tevel® to one at the $200 1eve1 D1str1but1on G is derived
from E by making a $50 transfer from a d1str1ct at the $180G" 1eve1 to one at the
- $1400 1eve1 It shou1d be noted that if transfers from a h1gher to a 1ower
,~H spend1ng d1str1ct shou1d 1ncrease the equa11ty of the d1str1but1on, the equa11ty'
measures should rank F.and G more equa1 than E. | _

'Theqpomputat1on of .the va1ues for the n1ne equa11ty measures for D1str1bu-
tat1ons E, F, and G and the rank1ngs of the d1str1but1ons are disp1ayed in
Tab1e'7 - Thel1nsens1t1v1ty of the first f1ve equa11ty measures cons1dered above
is 111ustrated by ‘the fact +hat these measures do not d1fferent1ate among
D1str1but1ons E,- F and G. ThereTo e, 1f we be11eve that our equa11ty measures

'\shou1d d1fferent1ate between these d1str1but10ns we must reach for a1ternat1ves
to the . range, restr1cted range, Federa1 range rat1o, relative mean deV1at1on, and.

.
. E]

penn1ss1b1e var1ance. The var1ance is sens1t1ve to the d1fferences in these three

d1str1but1ons but is. 1nsen51t1ve to equal percentage increases. The’ f1na1 three

‘equa11ty measures are 1nsen5|t1ve to equa1 percentage increases and d1fferen-

ay

o tiate among Distributions E, F, and G. SR

. . -
~y t. B . .
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TABLE 6

. NUMBER OF DLSTRICTS AT EACH MEAN PER. g )
‘ PUPIL EXPENDITURE LEVEL FOR DISTRIBUTIONS E, F, AND G 3.

e ¢ - - | . )
- Expendi tures ' D1str1but1on of D1str1cts
 _per Pupil Sy Distribution E F 6
| - S ; : S -
-$200 © - ey = 5 4 5
250 b T

550 b o I T
1,000, . o~ B

| \ - . R .
1,400
1,450 L - _
1,760 R o | L= -

25 . 25 o 25

a K)

 Hean expend1ture : | IR -
~per pupil (a11 d1str1cts) . » > . $1,000 41,000 $1,000
" Mean éxpendituré - ;. L | | “ - . -
~per pupil-(all districts) - . IR © $1,000 $1,000 $1,000

. N . . N . ﬂ . . .
Note:- There aré 25 d1str1cts in each d1str1but1on . Each .district is
e -, -assumed to have one student - a

]
N

»
A

‘ .“"1\

A



TABLE7
COMPUTATION OF MEASURES OF EQUALITY

.. “-AND’ RANKING OF DISTRIBUTIONS E, Fs AND G

-

L |

* Computation

‘Distribution

Measures** .  E . F

—

1. Range - $1600 - $1600 . $1600 - T

2 Restricted . L N
" Range - $1600 $1600 . - $1600
3. Federal- . - - | S

'Range Ratio . 8. » 8. 8.
; o
4, Re]at1ve Mean T , - '
" Deviation = . .48 = .48~ .48

5. .Perm1ssib1e,'; s - g |

-+ Variance  ° .500: - .5000 - .500 ]
5. Variahce i 1. 6x106 1.3426x105 ~1.3426x106. "
7. fCoeff1c1ent o L S

© of Variation .5657° "~ .6645 . .5645

"'s. Standard | |
~ Deviation of - ' - . -
Logar1thms -~ .81365 .80597 . .81345
. ‘Cogff]cienq ©.3200 - .3198 .3198

-

2 13
':*Notéz Under11ned rankings 1ndicate ties.
**See text for expTanation | 2

32

26

-

l—l

Ranking. -

: :

f— |_a Lol

l—l 1_1
~

‘ :

’ .

Distribution

g

. - - - ',E
|— o [— |
P ’ ‘_

|—

L=

I...a



o 7 Coefficient of Variation

" The coeff1c1ent of var1at10n is. computat1ona11y the square root of the
| var1ance d1v1ded by tke mean (u) of the d1str1but1on . The coeff1c1ent of
var1at1on is sens1t1ve to the transfers 11sted in Tab]e 1 and this equa11ty
measure ranks Distr1but1ons B and D more equa]]y than A. For the three hew '
d1str1but1ons, the coeff1c1ent of variat1on ranks F and G more’ equa1 than E
wh1ch may a]so be -in 11ne w1th our’ 1ntu1t1ve Judgments | |
| Note, however, that the coeff1c1ent of var1at1on ranks 3 and G the same
in terms of equa11ty The vaTUe Judgment here (number e1ght, Tab]e 1) 1s "
. whether equa] transfers change equa]ity s1m11ar1y regard]ess of where w1th1n ';F“‘ -
the d1str1but1on these transfers take p1ace It can be shown that ‘the |
N coeff1cent of variat1on p1aces the same weight on sma11 transfers from one.’%f
. ~d1str1ct to another regardIess of the level of per pup11 expenditure 31 wh11e |
o th1s 1s 2 p]aus1b1e assumpt1on, others -are certainly. poss1b1e For examp]e,
.an a]ternat1ve pos1t1on 1s that transfers‘tha{y;ffect the lower end of the
d1str1but10n shou]d be weighted more heav11y than transfers at the h1gher end
1n other words, D1str1but1on Fr cou]d be cons1dered ‘more equa] than G. Butxwe ‘;l, ;
| are c1ear1y 1nto an area where,reasonab1e 1nd1v1dua1s cou]d d1sagree ;t _ :v A~

= shbu1d be pointed out that. the coeff1c1ent of var1at1on measures equality '

3 P
-

LI . .
.

re]at1ve to the mean of the d1str1bution ‘fféffl.'

N, i ) B 5V )
. . . . . R

. 8. Standard Dev1at1on of Logar1thns_“: TN B ' ;”-5"

e An equa]ity measure that does weight changes at the ]ow end of the d1str1bu-. »
tion more heav1]y than at the high end 1s the standard of dev1at1on of 1ogar1thms M“ -
The fonnu]a for the standard dev1ation of 1ogar1thms where the. student is the

unit of analysis, 1s the follow1ng " . e
1/2 P
<£ i (1og J - Tog x1)2/ % ) L




“'ﬂwhere'u is the arithnetic mean per pup11 expenditure, N 1s the number of o

| d1str1cts, P1 is the number -of pup11s 1n d1str1ct i, X5 is the mean per pupil ;f<i

3 expenditure in d1str1ct 1 and the natura1 1ogar1thn 1s emp1oyed 32" The standard |
_dev1at1on of 1ogar1thns and the coeff1c1ent of var1at1on rank D1str1but1ons A,

} "B, C, and D 1dent1ca11y, However, the ranks for D1str1but1ons E, F, and G are

: not the same. Due to the 1ogar1thm1c transformat1on. D1str1bution F is more
uequa1 than G based on the standard dev1ation of logar1thms While the resu1ts
may be- 1n 11ne w1th t e va1ues he1d by some, the use of a 1ogar1thm1c

transformat1on to achw e hese resuTts is somewhat arb1trary ‘Each of the

’-equa11ty measures ‘discussed in th1s section weights transfers somewhat
d1fferent1y and each measure can be shown to ‘be cons1stent w1th certa1n we1fare )
“ “'funct1ons but not others 33 Fina11y “the standard dev1at1on of 1ogar1thns 15'

concerned w1th d1fferences from the mean which’ 1s not the caseefor=t e next \‘\- oot

¥ , o N
a d ' L . & ’LJT 7
° measures we cons1 er. I , e \V‘\\\ Y L
. | . .> . . I,-l R : \ \\ \ l \ .
oo . M

' - - 1 -
o9, Gind Coeff1c1ent P AR T TR A }
. | .-L,:_, ) . ;! ) . . o \’/[E
. .; The f1na1 measure of eaua11ty that we w111 d1scuss is the Gini coeff1c1eng

5

i Th1s measure of equa11ty, wh1ch is probab1y the most w1de1y used, 1s based ong

the LorenZ\Curve wh1ch is constructed as fo11ows If we order the popu1at10n 1n

/ et

\‘.v

tenns of mean per pup11 expend1tures from low to\h\ph, we can p1ot th1s order1ng
t

'_ on a graph us1ng the percentage of the popu1at1on on-the X ax1s and the S A

— \\\

percentage of the expend1tures accruing to the popu1at1on on the Y ax1s The

9 .-..\ /

~~~~~

p]ot\for al d1str1butidn where expenditures per pup11/are the same for "the ent1re f’j’
|- )

: popu1at1on will thus b 45 H1ne,_assum1ng equa] un1ts on each sca1e Twenty

/
percent of the population w111 receive twenty percent of the expenditures,

- -<——..f

fth1rtyfpercent/of/the popu1at1on w111’rece1ve thirty percent of the expenditures, o
! —, > ‘J (/\ e .-.\\

etc. Ifvper pupy1/expend1ture//are not d1stributed equa11y then the d1str1but1on ;

/

Je_’,w111 be represented by a:curve below the 45° 11ne, X percent of thetpopu\at1on




| w111 recefve Y percent of the expenditures and at some po1nt Xwill be ess
~ than Y. The G1n1 coefficient is then defined as the percentage of the area
- below the 45° Tine that is between- the Lorenz Curve and the 45° line. The
'1ower the Gini coeff1c1ent the greater the "equa]ity" < - Lf
~ :The Lorenz Curve for D1str1but1on A, B, C, and .Es F, G are drawn 1n‘ |
Figures 1 and 2 respect1ve1y 34 D1str1but1ons B and E are. drawn to scale,_
however, . the curves for A, Cs F and G are not drawn perfectly to sca]e so that
-the relat1ve pos1t1ons of the curves can be seen more c1ear1y The rank1ng by f
'fthe G1n1 coeff1c1ent of D1str1but1ons A, B, €, and™D 1s 1n agreement w1th the |
rank1ngs by the coeff1c1ent of var1at1on and the standard dev1at1on of 1ogar1thms .
| 1ndicated 1n Table 5 Note that the relat1onsh1ps d1sp1ayed1§§ the computed
‘ measures “are a]so revea]ed by the graphical representat1on . The area between the

%

gt
_curve fon‘D1str1but1on B and the 45 11ne is less than the comparab]e area for

N

:'e1ther Distribut1on A or C

it

For the second set of d1str1but1ons, E, F, and G the rank1ng by the Gini
'.coeff1cient and the coeff1c1ent of variat1on are in agreement but there is a. .
;difference compared to the stardard of dev1at1on of logar1thms A1though the
rankings by the th1 coeff1c1ent and the coeff1c1ent of" var1at1on are the same, -
- the weight1ng‘of transfers at d1fferent parts of the d1str1but1on is not a1ways
- the same. The we1ght1ng of transfers 1mp11ed by the G1n1 coeff1cient depends
.‘upon. the shape ofs the d1stribut1on, the Tevel of per pup11 expendttures at-

which the transfer takes place and the number of pup1ls around the 1eve1s*at

" ‘Which the transfer takes p]ace impacts the weighteng 35 Atkinson- suggests, for"

-
examp]e, that for usual income d1str1but1ons a heavier weight1ng wou]d be

- attached to transfers in the m1dd1e of the distr1but1on using the G1n1- s
-~ coefficient .36 An additional property of the G1n1 coeff1c1ent is that 1t :

canpares expendftures at each 1eve1 w1th expenditures at every other ]eve], not

29 35




S T auraJRCIRE . .

FIGURE I~ | |
. . ;

... | - . . " ..
T . . - .
® _ : e

*"  LORENZ CURVES FOR DISTRIBUTIONS A, !

_ : s . . . oo ‘ 23 v
o (not drawn toiscale) | .

N e d

1% .
. ___h__,___.ﬁ,e.:_.r._»_N_...:_..._._,-._A...__-.
—
=
=

j: Expénditu

|
|
|
i
Lt
|

PeTcent
‘TA, ®

D 4

|
|
i

| 9. 20 . 80 <. 60 B0
e
. Peréent»BfVPopUTatiOﬁ;. | 3l
¥ P S . _

e e ——— - o



el v e e e e e e e e eme et S

LT

e
i
|

FIGRE2 - |- .

]
i
|
| d

.. LORENZ CURVES FOR DISTRIBUTIONS E, F, AND &

{not drawn to scalé)

e e IR

- im—s P o . —

L
ures !

f.Expéndit

- Percent

£

\ )
, i i e Lo e e e e o H
..... B : : )
' t ! 1
bt
! -




just the mean which was the case for the standard deViation of 1ogarithms and

4, the coefficient of variation

€ 10. Su mmarz

-~

A number of va]ue Judgments ‘and exampies»were utiIized to assess nine
equaiity measures that couid be considered equity measures if all ‘units in theh
distribution are considere¢ equa1 Certain measures appear to be,more sensitive .

| 'to transfers within the distribution and each measures’ uses a different ‘set of
‘.¢;~yeights to compare transfers at different 1eve1s of the distribution "The
E examination of these assumptions appears to he reievant for educationai
expenditures since some finance reforms can te viewed as transfers .

Aithough it is recognized that an individuai may find any one of the nine
measures consistent with his or her value Judgments, if insensitiVity to equai
-percentage increases is a_desirabie feature and if aii the transfers discussed

_;/ above shou]d'be refiected in the measure, then the coefficient of variation,
standard deViation of 1ogarithms and the- Gini coeffiCiert are a11 preferred
But we aiso showed tha+ these three\measures may confiict. Atkinson and Sen
showed that for distributions with equai total expenditures, if the Lorenz Curve '
of one distribution 1ies totaiiy above the Lorenz Curve of another (for examp]e
i Distributions A and B) then one distribution wiii be considered 1ess unequai
| thai the other for a wide range of welfare functions and these tbree preferred
equaiity measures Wiii not confiict 37 For income distributions Ranadive38

T

shows that these *rree measures do confiict We will consider this issue further

when we examine empirica1 ‘research on per pupii eypenditures in the next section
It shouid aiso be noted that the examination of the equaiity measures used

rankings as the methodology for comparison. A]though the equality measures

are not intended to be used to measure the amouynt or degree of inequaiity, if

the measures are used in this fashion ther there can be considerabie differences




:1n the measures even when the rank1ng is cons1stent Tab]e 8 shows the percentage
' d1fference 1n inequality for five pa1rs of distr1butfons, measured by “three
1nequa11tv measures. The pairs of d15tr1but1ons were selected because the
~three jnequa11ty,measures rank one member of the pair unambiguous1y more or,
less unequal than the other'member These data 1nd1cate that even when - the

,rank1ngs are cons1stent the poss1b111ty ex1sts that 1he degree of 1nequa11ty

| computed by the measures varies‘considerab1y.

'.1B..oMeasures of Equ.ty )

, The measures of equa11ty out11ned above can be consldered measures of

| equity when the "working definition" of ‘equity is the equal treatnent of equa1s

and . a11 units «in the distribution are considered equal. However, there are a .
number of reasons why certain students or districts m1ght be treated as unequa1s
and thus unequal treatment of unequals must be 1ncorporated into the-equity

:_'measures Reca11 that two value- judgments in add1t1on to the measurement

L prob1ens are encountered--What character1st1cs are- re1evant for the def1n1t1on S
of unequa]s and what is the re1at1onsh1p des1red between these character1st1csg'
and the argument of the equ1ty funct1on such as educational resources or

| educat1ona1 expend1tures Four types of var1ab1es are d1scussed below that may
qua11ﬁy as a component in a va11d definition of unequa1s for purposes of
measuring equ1ty for the educational system. The four types of var1ab1es 1nc1ude

o educat1ona] needs, technoTog1ca1 characteristics of the d1str1cts, ab111ty to

pay, and an urban c1ass1f1cat1on For each of these variab1es we will cons1der

‘ the Justification for the1r 1nc1us1on in an equ1ty cr1ter1a, alfernative B

lmechan1sms for quantify1ng the factor, and exampIes and suggestions for .

measuranent techniques that include therfactor in an equ1ty criter1on ~ Two

add1tiona1 issues, the question of taxpayer equ1ty and the use of. normative

measures- will be raised at the end of th1s part. " Much’ of the discussion of

Q
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| PERCENTAGE CHANGE IN ENEQUALITY MEASURES
N FOR PAIRS OF DISTRIBUTIONS ~

Pairs of . | Coeffic1ent Standard Deviation ¥  Gini
Distributions  of Variation N of Logarithms ° - Coeffﬁcient

Caeay ATy R VN A
-.4% . <7.5% S -lay
+15.9% +12. 5% S 415.2%

B compafed_tp

‘C compared to

Do .L""" c compafed'td
| F.compared to

m m W > I

G‘compared‘tb Toa2g i - -.02% I ‘f.GG%.S
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equity 1n this part is concerned W1th va1ue Judgments, c1a1ms of “sc1ence" do not

get usyaround many of these..iu_ B ; S | T . . ’-‘;

T .
“

: 1. Educat1ona] Needs i

If our 1ong run equ1ty goa1 1n the educat1on sector is output or1ented

that is. we wish to g1ve everyone the advantage of a "fa1r start", then 1t s3’<

“

'i; that a case cou]d be made in favor of the recogn1t1on of spec1a1 needs of segments

V-f of the student popu]at1on. Certaln student groups, in part1cu1ar the hand1cﬁ€%edu
J“: and educat1ona11y d1sadvantaged are found to "need“ 1arger amounts of e

resources than others and to some- degree these groups are current]y 1dent1f1ed ,\

~in state and federa] a1d programs.3? Other groups for whom an argument cou]d
j:: be presented for. educationaT needs include those requiring bilingual or
b1cu1tura1 educat1on, drug educat1on or adult ‘education. In add1t1on to the

°‘ above arguments of need wh1ch are based on 1nd1v1dua1 student characterist1cs,

,;{ there are "needs" that are based on the process affect1ng the student.' Examples

h. of these need var1ab1es 1nc1ude the educat1ona1 1eve. of the student or student .
ks popu1at1on (preschoo1, k1ndergarten, e1anentary, Jun1or h1gh school, etc. ) or
the nature of the part1cu1ar program such as vocational or occupat1ona1 It
i shou1d be apparent by th;s p01nt that the educat1ona1 needs category is _ :
potent1a11y a 1arge one but the eventua1 cand1dates for 1nc]u51on must be
' se1ected V1a va]ue Judgment. | -
. Once the educat1ona11y needy groups are identified, the1r needs must be .

quant1f1ed - There 1s not a va1ue free, sc1ent1f1c method to “determ1ne

educat1ona1 needs‘however, at 1east two alternative procedures are ava11ab1e : Tf\k,
to weight students according'to the1r need  First, we1ghts cou]d be set based
; on an 1dea1--how different shou1d spend1ng or. resources be for a certain |
.. popu]at1on. The dECTS10n could be made by any grocp such as c1t1zens, -
1egxs1ators or educat1ona1 experts based on a "fa1r" 1eve1 of inputs or an | -

Q

-
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- expected Tevel of outputstn Second; weights coquﬁbe'detennined on a cost basis.
dEconan1c cost funct1ons could be estimated to determine ‘the additional cost of

’ educating the handicapped, a larger percentage of h1gh.schoo1 students, etc. 40
The va]ue judoment imp1icit here is that the existing adjustment for educational

needs 1s the de51red one. A varient of either procedure may be emp1oyed when an

adequate measure of the relevant population w1th special needs. is. unava11ab1e.;.:.m.:

In this. case prox1es for the needy group can be developed,’ A1 byt once the
prox1es are se]ected the issue of the- we1ghts must still be confronted
But once the groups are identified and the weights quant1f1ed the needs

. can be 1ncorporated into the equity criterion by ca1cu1at1ng the equa11ty

y measures described in Part-A for we1ghted rather- than unwe1ghted students.
‘Thus, the unequa1 treatment of unequa1s in terms of educat1ona1 needs can be -
built into the equ1ty cr1ter1on but the 1dent1f1cat1on of the educat1ona1
needs and the accompany1ng weights 1nvo1ves a series of va1ue Taden or, poI1t1ca1
Judgments,' we1ghts can be l‘derwed" us1ng actual data on costs, we1ghts can

be borrowed from an existing fromuTa or. a spec1f1c set of we1ghts,can be

invented

Other equfty measures could . be used for' the case “when only data for need
Rl

prox1es such as 1ncome or socioeconomic status are ava11ab1e. Bivariate

v

~:measures such as the correlation coefficient or regress1on s1ope ‘and wealth or
income adJusted Gini coeff1c1ents42 could be used and these are discussed

further in}subfpart 3, below.

2. Techno1og1ca1 Character1st1cs of the D1str1ct43 . .

Certain distr1cts may "need" more resources. on account of the character-
ist1cs<of the studént but, 1n add1t1on, there may be certaIn character1st1cs of ~
the district wh1ch are separate from ind{yidual sub-groups of students that

" force certain d15tr1cts to spend more do11ars to obta1n an equ1va1ent 1eve1 of

36 42 N B
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'resources or.outputs.. Distr1ct size, h1gher needs for transportat1on, h1gher
_ needs for safety and secur1ty, etc., are all factors which may 1nf1uence the B
techno1ogy or production function of the distr1ct Note that Pprice d1fferences
are not. 1nc1uded ‘here ‘since the question of adJusting expend1tures for supp]y _
;epr1ces was treated 1n Section II, above Some of .the issues are 1nterre1ated

1n practice a]though conceptua11y price and cost adJustments are separate 44

Price adJustments,-in-theory, deal w1th differences in input prices,whi1e the |
'cost of d1fferences, in theory, relate to the convers1on process of. outputs
- from 1nputs. For purposes of this d1scussion we will assume that pr1ce
adJustments are treated separate1y

Probably, the most often d1scussed factor in th1s category is d1str1ct
-size The question can be posed as fo11ows Does’ an equivalent amount of
expend1tures or resources per student in districts of varying size produce
d1fferent outputs? If so, shou1d we adjust the equ1ty measures to ref1ect the
effect of d1str1ct s1ze? The answers are not easy. It may well be that .
‘sna11er d1str1cts have smaller c]asses since they have fewer students per
grade to a11ocate to c1asses but we would on1y 1nfer that costs are higher for
the sma11 d1str1ct if there were no commensurate benef1ts derived from sma11er
_c1asses 0uts1de of the classroom there may- be higher non-instructional - costs
-for—sma11er d1str1cts due vo certain economles of scale and for larger districts
due to higher coord1nat1on costs,45 however there is st111 the question of -
whether the services to. the students vary as well.

.

- If cost d1fferences among distr1cts of varying size reflect commensurate
output quantity ‘or qua11ty differences then sjze adJustments are not
appropr1ate in equ1ty measures; however, if cost differences among districts of -
.vary1ng size do not reflect these differences then size adJustments are

appropriate in equity measures, In reality the “truth"'probab1y lies somewhere "
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in between these two extreme pos1tions and existing research cannot g1ve us the-
precise adJustments The ‘question of. an adJustment for size (or other L -

technological factors) becomes a value judgment.

- If an adJustment factor for s1ze can ‘be arr1ved at, then the size
"_;:adJustment can be bu11t 1nto the’ equa11ty measures deve]oped 1n Part A through
‘éﬁa we1ght1ng scheme However, if size d1fferences are Judged to be 1mportant B

but 1mposs1b1e to quant1fy, then Pugh et al. suggest that a. way to take th1s d;
into account is to group ‘districts by 51ze and comthe 1nequa11ty .measures
El&ﬂlﬂ,eaCh d1StF1Ct S1Z€ QFOUP 46 There are two prob]ems with this techn1que
,,F1rst, this assumes that resource or expend1ture differences that vary accord1ng

to size are due entirely to 51ze d1fferences If other var1ab1es also vary

s1mu1taneous1y with size, these var1ab1es can no 1onger be exam1ned across

all districts. Second, as. d1scussed above, th1s adJustment assumes that there‘
‘are no output or qua11ty deferences assoc1ated with the cost d1fﬁerences_by

s1ze | " | o - |

'f While- future nw1t1var1ate research may contr1bute to our know1edge of

the effects of s1ze and other techno1og1ca1 factors on output d1fferences, the
“current ad3ustment§'cou1d_be‘cou§1dered’"guesst1mates" or value Judgments.
The}other technological factors'discussed ahove cou1d'be treated in a para11e1'

" fashion.

3. Ability to Pay

. Up to th1s point we have assumed that equ1ty is defined as the equa1
treatnent of equa1s un1ess a case can be presented for the unequa1 treatment
of unequals However, the recent series of court cases 1nvo1v1ng pub11c
educational f1nance have—taken a, somewhat d1fferent approach. The courts, for
the most part, have not been concerned with equality or.equity as we have

defined it, but rathér'equity.or equa]fty re1ated to certain characteristics of
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"a district, name1y weaTth or abiTity to- pay, and this definition is often ca11ed
fiscaT neutraTity The working definition of ‘equity used in this paper starts

. with the assumption that aTT students are equa1, and considers exceptions to
.this principTe Most court definitions, on the other hand, v1ew inequaTity

assoCiated with wealth as inequitabTe but other inequaTities that are not .

o

-

associated with weaTth are permiSSibTe Note that the court definition foTTows
| vfrun a point of view that treats the parents and chde (or famiTy) as the unit
of anaTySis Once the parents' "right" to spend more Tess on a child is

considered WJust", ‘then the definition of equity centers on the definition of -

-,

unJust" differences and weaTth related disparities appears to be the primary’
.unJLst difference SO defined by.-the courts. The historicaT roTe of the "TocaT
‘controT" of schooTs c1ear1y has played a part in this definition : _

\ If the court definition of equity is accepted how can equity be measured?

First, thE»TSSUc of abiTity-to pay and its definition must-be‘deaTt with, A:

' centrai'component of'this issue'is whether income.-weaith;'or’some combination' ]
ITS the. most appropriate measure of abiTity to pay. A reTated issue is whether :
the- abiTity to pay measure should be examined on“a per capita or per student
baSis.47 The various methods of defining abi]ity to pay and their advantages
and disadvantages are too 1engthy to discuss here However. this is another
vaTue Judgment that must be made and the seTection does make a difference 48

If we assume that the question of how -to measure the abiTity to pay is |
answered, we then must confront “the issue of . how to specify and measure the
're1ationship between education and the abiTity to pay This issue may be o
separated into “two parts, what is the appropriate relationship. and how are.we to
measure it. The appropriate reTationship issue is raised by a number of

‘-researchers on schooT finance who have pointed out that even when a state aid

fonnuTa is deSigned to theoreticaTTy remove the effect of ability to pay (or

. "wealth"), for exampTe, by using a district power equaTizing formuTa, ‘there
Q ‘ . .
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i st111 may be an. observabie reiationship between educat1ona1 measures such as

expenditures and ability to pay.49 This comes about because the “theoretica1

T renoval“ assumes that a11 districts w111 use the same tax: rate, which is not

T - . L

the case enpirica]]y Fr1edman and Nisemen def1ne two measures of" wealth
: neutality depending upon whether the theoret1ca1 reiationship (w1th a. constant
tax rate) or the enp1rica1 reiat1onship 1s exam1ned ;50 The spec1f]cation of
the relationship aga1n must be dec1ded upon- as a va1ue Judgment ‘

The fina1 issueST we must confront is how to measure the re]ationsh1p

sbetween education and the abiiity to pay and there are a number of measures

that have been proposed One set of measures 1s based on the s1mp1e corre]ation"

between expenditures and ability to pay -For exampie, if there 1s not a
ystematic re1at1onsh1p between expend1tures and ability to pay the s1mp1e
’corre]at1on will be zero, “if- expend1tures are higher (1ower) w1th h1gher
ab111ty to pay the corre]ation wi]i be pos1tive (negat1ve) However, ;ncheison
argues that the correlat1on coeff1cient is not the "corrEQt" b1var1ate measured
| but 1nstead the regression coeff1c1ent or slope should be\used. 52 ‘Since, for
| simpfe regression, b—rSE, where r is the correlation coeff1c1ent b is. the
slope coeff1c1ent and. SQ and SA are the standard dev1at1ons of ‘expenditures
and ab111ty to pay, respective]y, if there is some variance in expend1tures,
'then when v equak;zero, b equais zero, and the _1gg_on r equais the _Jgn_on
b so that for. this information the tho measures are. equ1va1ent However,
GA7M1che1son exp1a1ns further that the s]ope more accurateiy measbres the -
xre]at1onship while the correlation measures the goodness of f1t S0 that 1t is
‘.the siope that -should be used Friedman and wisenan a]so p01nt out that the ;
re1ationship between\expenditures ‘and abiiity to pay may not be constant over\
the range of ab111ty “to pay, s the s]ope from a po1ynom1a1 functiona1 form
"may be more appropriate than a “simple regress1on 53 ~The s]ope can then ‘be

measured at different 1eveis of abiiity to pay or- the d1fference between the

40
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predicted ieveis of- expenditures at two 1eveis of ability to. pay. can be. computed
*Since the slope_ and correiation present different measures, it may ‘be adVisab1e

to use both. 54

L4

" An alternative measure of the relationship. between expenditures and ability -

“to"pay has been suggested. by Hickrod et al. where a Gini coefficient is

: caicuiated by ordering districts by ability to pay rather than 1ncrea51ng

_ expenditures 55 Note that for the "wealth computed Gini coefficient" there
.icouid be considerable 1nequa11ty but only”’ the 1nequa1ity related to weaith :

s w111 be 1nc1uded'in this measure. Michelson's objection to the correiation
measure shouid not hold for this measure since it can be shown that two
distributions with different s1opes ‘and: 1dentica1 corre1ations between ‘
expenditures and wealth will have different wealth computed Gini coefficients |
and the distribution with the higher siope (more 1nequaiity) will. have the
~_-higher wea]th adJusted Gini (more inequality) - Two final p01nts concerning
.‘.thlS measure are first, that it obv1ous1y inciudes the. weighting scheme
..empioyed by the Gini coefficient and it was shown 4n Part A of this section

‘that other weighting schemes may be more in 11ne;w1th our,vaiuecaudgmentswand
| second; ther'e are“potentiai measurement problems if,the Lorenz CurVehcrosses :
the 45° Vine. 'T | -I 2”: |

| Thus, 1f we view ability to pay as. a component of an equity criteria we :

must decide how to measure ability to pay, how to specify the reiationship

between education and ability_to pay and"how to measure the re1ationsh1pt

4 An Urban AdJustment ' L . ' ‘,i

For a number of. reasons, schooi districts in 1arge C1t1eS have received
~spec1a1 attention. In the context of ‘the ana1y51s in this section, the" QULStlon
must be asked why expenditures should be'different in the c1t1es That 1s,

. what 1s it that suggests that c1ty schools districts shouid be treated unequaiiy

e 3'ﬂ N D - S
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;- First, it ‘may be the case that many of the adaustment factors discussed above,

''''' 1

CF quantified, wou1d show that the’ cities have ‘higher "needs" - I expenditures

- are adJusted by prices to represent resources then -the doiiars may buy 1ess in

the C1t1&$ due to higher prices If students are weighted to ref1ect need

'(handicapped educationaiiy dTSadva"tGQEd, etc.), it is 11ke1y that cities 7“ >

. wou1d receive a higher student weighting Furthennore, certain technoiogicaiv

’factors 1nc1ud1ng size, security requirements, transportation costs, etc. may —-

. make the cities appear more deserv1 g on'these dimen51ons F1na11y, on the-

ab11ity to pay cr1ter1a, whi1e cit1es are not often c1a551f1ed as poor in a
property value or weaith sense, an argument is often made that the cities have -
to prov1de additionai serVices that are often costly and therefore they are
overburdened |

Given the range of factors that may enter our equity consederations, it
is apparent that ‘the urban ciassification 1s probabiy suggested as a “proxy“ -

variable for some combination of tﬁe neéds variabies outiineo above Therefore.

to the degree that our equ1ty criteria 1gnore these factors, then perhaps a

-specia1 examination of the urban districts is in order - In terms of measurement,

. 1t may be appropriate to dispiay the expenditures in urban districts separateiy

as well as to include them in the tota1 so that the level of expenditures in_

“the urban areas IS‘h1gh11ghtEd 55 Or, if vz believe that municipai overburden .

L

. shou1d be taken into account we can attempt to compute an 1ndex of municipal \\- '

'ivoverburden 57 However, note that if we take a student point of view and do not

con51der ab111ty to pay, then 1issues such as municipal overburden, since they
affect revenues rather than expendatures do not’ directiy impact our equity or

equality measures. 58

5. Taxpayer equity -

The issue raised in this section is taxpayer\equity;’ Revenues for education ‘7»




| are raised mostly from 1oca1 and state taxes and different taxes may be more or
. /
' 1ess equ1tab1e In other: words, two d1stributions may be 1dent1ca1 from the

_expenditure side, butngtterent from the revenue side- due to the 1nc1dence
_patterns of the taxes’ used to ra1se the resources However, since the student _
viewpo1nt has been used here, the d1rect 1mpact of taxes has not been .taken 1nto
account_s1nce students‘do not pay taxes. However, even with th1s pant of
.viem tax'jncidence’(and municipa1 overburden)‘may have an impact since parents

(and non—parénts) pay taxes and, to'some degree, higher taxes, certeris paribus,s,

may subtract from the available reaources for the educat1on process that takes

5

: p1ace outs1de of the}schoo1s

' wh11e we may prov1de a rat1ona1e for the separatton of expend1tures and
' revenues 1n terms[of equ1ty, this separat1on po1nts out that the student |
poInt of view 1eads us to a- partial ana1ys1s Infonnat1on-on taxpayer equity
shou1d accompany the equ1ty measures d1scussed here for completeness But'the'

1ssues of tax incidence are comp1ex and requ1re a d1fferent set of va?ue

Judgments that will not be d1scussed here due to 11m1tat1ons of t1me and space 59

«@

6. Normat1ve measures

The final issue we w111 consider in this sect1on is the use of normat1ve
or distr1but1on based measures Each of the measures d1scussed for equa11ty
and equ1ty use eJements OF ‘the measured=distr1butfon'such as the mean or median-r
for comparison: and the def1n1tion of comp1ete equa11ty or equity is relatively
’ stra1ghtforward An a1ternat1ve approach is to consider a distr1but1on other
than ccmplete equa11ty as the desirable standard and then measure the degree
to wh1ch the actual d1str1but1on d1ffers from the desired one Since the
estab11shment of a desired distr1but1on other than equality is an extreme1y
hazardous va1ue judgment, these distr1bution based measures will not be

_d1scussed further here.60 .It should be noted that ‘the estab]jshment of a cut
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off or va1ue of the equity or equa]ity measure that represents equity or

equa1ity is a re1ated issue

| we have -now cons1dered 2 range of equa11ty and equ1ty measures that employ
a range of va1ue judgments The reV1ew thus far has 1nd1cated that reasonab1e
1nd1vidua1s may d1sagree over the re1evant va1ue Judgments, ‘the a1ternat1ve
“ value. Judgments Tead to d1fferent equity and equa11ty measures, and. conceptua11y, «~~Q~:
the conc1usions drawn from the var1ous measures may conf11ct In the next | -
sect1on ‘W exam1ne se1ected studies of education distr1but1ons in order to

determ1ne whether our conceptual concerns appear»to be valid for actual data.'

IV. An Empirical Comparfson‘of Equality and Equity Measures s

. .The articulation of a working definition of equity has resu1ted in multiple
’ measures " However, the use‘of‘mu1tip1e“measures may not be-appropriate if the .
conceptua1 d1fferences among the mecsures are not apparent for data fran actuaT

) educat1ona1 systems Therefore, in th1s sect1on we - w111 br1ef1y exam1ne, from .

- a methodo]og1ca1 viewpo1nt, the performance of a range of equ1ty and equa1ity

! i

measures by review1ng a number of pub11shed studies that have computed

»

a1ternative/equity or equality measures for d1str1but1ons of educat1ona1,

expend1ture or resources, Studies have been reviewed in order'to document cases

in which the equjty or equality measures can yield different conclusions.
o Differences wf!1 be examined'for'the detenminants of different eqUa1ity measures,

Y]

the resu1ts y1e1ded by equa11ty comoared to equ1ty measures, the results.
I‘, y1e1ded by d1fferent equa11ty measures, and the resu1ts for d1fferent arguments
- of equ1ty funct1ons S S ‘} | _ |
; F1rst, Grubb and M1che1son6]compare the determinants of intrastate inequality

across states using severa1‘d1fferent‘equa11ty,measures.‘.The relevance for this

. section is not the specific effeCts of'independent variables but the observation
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that the same set of independent variables explains different.amounts of the
variance in: the a]ternat1ve equa]ity measures and the effects of the
1ndependent variab]es appear d1fferent when a range measure compared to the

Gini coefficient is used as the dependent var1ab1e measure of 1nequa11ty This

wou]d prov1de some evidence that the range measure and the G1n1 coeff1cient are
d1fferent for d1str1ct 1eve1 data. L -
Second Grubb and Miche1son62 dEVEIOP a simu]at1on mode] to examine the
outcomes of various school f1nance reforms in Massachusetts. For each .K
s1mulation .of per pup11 revenues they examine the Gini coeff1c1ent, the rét1o v
of per pup11 revenues for r1ch compared to poor families, the corre1at1on becween
wealth, measured as property va1ues, and revenues, the corre1at10n between'
d1str1ct 1ncome and revenues, and the average revenue for 1arge cities Numerous

S1mu1at1ons are presented and a1though there are cases where a particu ar

s1mu1at1on appears to be more equ1tab1e than the existing sftuation on ;L__ ?
equnty measures, there are other cases.where a number of«the measures move 1h
oppos1te d1rect1ons In part1cu1ar, there .are cases where the rank1n§F%f two -
d1str1but1on;that resu1t from using the Gini coeff1c1ent, an equa11ty measure

" and thecorrelation between wealth and per pupil revenues, an equ1ty ab1]1ty to '
pay measure, conf11ct Th1s:prov1des us with emp1r1ca1 eV1dence_that equa11ty
and ab111ty to’pay equity measures can conflict_withih the context of schoo1§

~ finance refonn.63—_An'addftiona1 example of~a‘conf1ict between equaﬂfty and
equityfmeasures is_providEU b_y.Berne.64 Using-actuaT<and“simulated-data from '
Missourid® 1t was shown that there were a number of conf]fcts among eight ;
d1str1but1ons when they were ranked u;1ng a regressfon based ab111ty to pay !,

B (wea1th) equ1ty measure and any.one of the equa11ty measures considered in Sect1on

.IIIA—above . Nhen the regression based ability to pay equity measure was used in -

(

con3unct1on with five equa11ty,measuresoon1y four overa]l.rankings emerged_for
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e1ght d1str1but1ons due t6 conflict among the measures ,

The third observat1on is based on .the evaluation of the school f1nance
reform in I1linois in 1973 by Hﬁckrod et al. 67 A number of measures of
equtty and equality were der1ved and computed before and after the reform
of part1cu1ar 1nterest is the comparis1on of- two measures of equa]ity, the

coeff1c1ent of variation and the permissib1e var1ance The coeff1c1ent of

- variation shows that theresis greater- equa11ty§after the reforn - for e1ementary
d1str1cts however the perm1ss1b1e variance measure 1nd1cates greater 1nequa11ty
after the reform In th1s case, two equa11ty measures y1e1d conf11ct1ng T
resu]ts before and after a schoo] finance refonn Berne s’ ana1ys1s of M1ssour1
a1so demonstrated that conf11ct-coqu ex1st among the equa11ty measures ‘

'd1scussed in Sect1on II}A 68 -

~

The f1na1 observat1on 1s based on.the emp1r1ca1 ana]ys1s performed by
Pugh et al a1 °9 The compar1son to note “here* 1s not among d1fferent measures

of. equ1ty and equa11ty but among d1fferent arguments of the equ1ty funct1on,

:2 part1cu1ar expend1tures versus resources “An 1nspection of thé var1ous "

| tab1es in. this analys1s shows that’ the size of the equa]ity measures are

. affected’ by the a]ternat1ve arguments j When four d:str1but1ons of expend1tures
"per pup11 for M1ssour1 were adJusted for pr1ce d1fferences 1t‘mas conc]uded

1

. that the d1str1but1on appeared more equal but the ‘magnitude of the change .

var1ed accord1ng 6 the equality measuF€§—70fjf

These se]ected studies have shown that the results of anwequtty analysis

. ,/of educat1ona1 eApend1tures and resources does depend on the part1cular way 1n

Which equity is measured. These andeother stud1es indicate that potent1a11y
the measure can make a difference and the conceptual fssue'discuised?here have

implications for policymakers who must compare distributions.
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v Imp11catdons for Po]icy AnalySis o S \'

| conc1us1on for po11cy analysts 1s that they shou1d be prepared to use a1terna-

: 0

taxation than evo]ved from the studen

!
1
1

E This paper has presented a methodo1ogica1 analysis’ of a number of o
conceptua1 issues that need té. be addressed by poT*cy ana1ysts who have as one
of their goaTs the measurement of the equity of -the pub11c educat1ona1 systen ——g»-ﬁme;
Due to the nature of equity and the educational systen, the task of br1ng1ng

- these 1deas together 1s comp1ex. On account of th1s comp]exity, the overr1d1ng

tive approaches to the measurement of equ1ty This type of sens1t1v1ty ana]ys1s

19

is not meant to generate a p.obab111ty d1str1but1on around a: "correct" value, .

but to cover the w1de range of poss1b1e 1ncerpretat1ons of equ1ty, each of
.
wh1ch may -be "correct" Each of +he top1cs d1scussed above contr1buted to

L

the need for mu1t1p1e measures.‘ .

F1rst, a spec1f1c def1n1t1on was used to estab11sh what is meant by
equ1ty However, other def1n1t1ons are poss1b1e ‘and these cou]d 1ead to the

a1ternat1ve measures of equ1ty Combined wyﬁh the det1n1tion of equity was

. the 1n1t1a1 decision to pursue equity from a student point of view. But

other po1nts of view. are.pTausible 1nc1ud1ng the schoo1 d1str1ct or- the
- family. The latter approach would le L to a more deta11ed considerat1on of
j approach
The second issue that leads to a,conc1us1on to emp1oy a1ternat1ve
measures is the cons7derat1on of whatiwe want to be equ1tab1e While we can
measure do11ars that purchase 1nputs for the educat1ona1 process straight-

forward1y, these dollars may not be comparab1e measures of resources across

- districts; and resources may not be comparabTe measures of outputs. Th1s

- issue is really a dual prob]em first, do we want dollars, resources, or .

_outputs to be equ1tab1e and- second how do we measure these various. concepts. R
Thn d1ff1cu1t conceptua1 and measurement 1ssues again 1ead to the

e
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recommendat1on ‘to use a1ternat1ve approaches. One part1cu1ar concern, the
ad1ustment of do11ars for varying pr1ces has rece1ved attent1on recent]y and
a]so, the use of: resource measures 1s at 1east feasible I+ appears that

d1fferent arguments of an equ1ty cr1ter1a lead to somewhat d1fferent - ‘_’ ‘

A

conc]us?ons so that the energy needed to pursue a mu1t1p1e approach is

&
- o

Just1f1ab1e, at present

Th1rd, 1f we dec1de that the not1on of equa]ity, ‘as d1scussed above, 1s E

‘useful as'a def1n1t1on of'equ1ty, then again we are faced with a number of

a1ternat1ve measures and it is very d1ff1cu1t to get agreement on a s1ng1e N
‘measure- due to the range of va1ue Judgments 1nvo1ved If a s1ng1e measure is

not appropr1ate e1ther conceptua]]y or emp1r1ca11y, then the use of a set of

measures may enab]e the po11cy ana1yst to h1gh11ght the d1str1but1ons that

are unamb1guous1y more equa] than others, and indicate those that are 1nd1s-
tinguishab]e For example, certain school ‘finance reforms may produce more
equality regard]ess of how we ‘measure equa11ty whereas other reforms may
have a mora amb1guous effect on equ1+y Once the requ1s1te data are . N
ava11ab1e, the add1t1ona1 cost of .computing alternatlve equity measures 15'
not great | . Y '

Fourth, equa]1ty measures are not the on1y reasonab1e measures of equ1ty
we d1scussed‘ In part1cu1ar, student needs, techno]og1ca1 characteristics of

the d1str1ct, the ab111ty to pay or & concern for a part1cu1ar type of d1str1ct

" such as the c1t1es may direct us to somehow a]ter our measures of equa11ty

But for each spec1f1c‘nssue we are faced with numerous a1ternat1ves each of

wh1ch may be in line w1th an individual’s def1n1t1on of equity.: Furthennore,

we conc]uded above that for one important type of equ1ty measures—-ab111ty

to pay equ1ty measures--the way in wh1ch We measure both ability to pay ‘and
the relationship between ability to pay “and educat1on has an impact on out

assessment of equ1ty. Since many of these issues are not resolvab]e w1thout;:

- : . 485,;:
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recourseeto va]ue Judgments, and the particu]ar value Judgments make a d1fference, K

&

;: the po11cy ana]yst must aga1n 1nvest1gate a. range of measures.

. F1fth the need for both equa11ty and equ1ty measures is. h1gh11ghted by

the f1nd1ngs that there car be. cons1derab1e conf11ct between these “two | 510/7

[l

?. d1fferent groups or c]asses of measures., Thlz,reqnfortes our'\3commendat1on to
71emp1oy a]ternat1ves “ J ;

/' ~

'Jﬁﬂtna11y, one cr1t1ca1 1ssue that has not been taken 1nto account in th1s -

;trana1y5fs 1s the comparab111ty and ava11ab111ty of data ,_If ava11ab1e data >

iware not comparab1e, ‘then not on1y value Judgments out comparab111ty prob1ems

.:coulu caLse d1fferences among measures.. For examp1e, comparab111ty prob%ans-.

7cou1d ar1se among d1str1but1ons 1f student counts are arr1ved at through
e

}- d1fferent we1ght1ng schemes, d1str1cts are‘oréghazed d1fferent1y, or 1f

d1str1cts do not a11 perfonn the same type of serv1ces to s1m11ar student

popu1at1ons. Data cmnparab111ty prob]ems do have the potent1a1 to confuse -

i .. . . * -

“an a]ready comp1ex issue. O o L BN

il
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© o~ FOOTNOTES

1. This paper was funded by the.Ford Foundation. The, paper represents the- : -
opinion-of the :author =nd should not be attributed to the Ford Foundation. _(///{
Helpful comments.on some of .the thoughts expressed here were received from .

John Augenblick, Lee'S.- Friedman, Alan Odden,-Leanna Stiefel, Esther 0.
~Tron, Phillip E.- Vincent and Mary Williams.. Remaining errors are obviously
the author's’ S TR : o o

" 2. The literature on equity and public educationlappea&s to be growing at an
: ~accelerating rate. -For ay introduction to this area see B. Levin, ed.,
" Future Directions in School Finance Reform (Lexington, Mass: Llexington .
S Books, 1974), J. Pincus, ed., school Finance in Transdtion (Cambridge,-Mass: ™

. "Ballingary 1974) and. J.\J.-CalTahan and W. H. Wilken, eds., School Finance
Reform: A Legislator's Handbook (Washington, D.€7:* National Conference of:
State Legislatures,<1976)%. For an analysis and%primary sources such as
court opinicns and Jtate and federaT commission recommendations, see J. S.

- >

" “Berke, Answers to"‘Thequity(Berkeley: McCut?hen,'1974)§ .

:’f

@- 3. Although this paper focuses.entirely on education, many of the issues are-
. “relevanf.to other policy areas. For treatments of equity issues in areas
other than educatipn, see R: L, -Lineberry and R. E..Welch, Jr., "Who Gets.
" - What: Measuring the Distribution of Urban Public” Services," Social Science
-+ Quarterly, 54 (1974) pp. 700-712 and A. E. Mérget;: "Equalizing Municipal
' Services: Issues for Policy Analysis," Policy Studies Jourpal, 4 (1976)
pp. 297-306. - L T e ' T T

- . - s L RN , .

4. Throughout -this paper thé term argument,is used in a specific manner. An.
equity or equality measure can be specified as a series of .calculatiors]
performed-on a particular type of data. The specification of the - 3
‘calculations and- the type of data are both necessary for a complete des=
cription of a particular measure. The type of data that is used in the

. calculation—is the argument of the equity or equality measure or criteria. -
For example, for the.equality measure specified as the range of per pupil

~ expenditures the range is the calculation and the argument is ithe distrib-

‘ution of per pupil expenditures. , .. ) ‘

.

B4
PR 2 o Sre

5. TSee Berke, p. 163, who notes that, "Tréating‘unequa]s équally is a highly
7. -questionable definition of. equity." . - _ L
T . ~ . 1

-~

5.'
a 6. Sée S. Michelson, "What is a 'Just' System for Financing Schools? An - -
. Evaluation of Alternative Reforms" in B. Levin, ed., Future Directions. 7

. H. M. Levin, "Equal Educational Opportunity and the Distribution of
.- ** "Educational Expenditures," Education and.Urban Society, 5 (1973) pp.
- ¥39-172. .- ¢ - T —

8. For a description of .this conceptualization of the schooling process see
H. M. Levin, "The Effect of Different Levels of Expenditure on Educational
Outputs" in R. L. Johns et al., eds., The Economic Factors Affecting the
Financing of Education (Gainsville, Florida: National Education Finance
Froject, 1970); H. M. Levin "Effects of Expenditure Increases on- Educational

« ‘- Resource Allocation and Effectivenes,” in J. Pincus, School Finance.
' - ) v ) o
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9.. For a more indepth discussion of these jssues see R. Eeihe,""Eqdfty,and

" 10.

Y

G

J

Public ‘Education: Conceptual Issues of Measurement", Public Policy '~
Research Institure,,Graduate School of Public Administration, New York
University, New York, NY,_Norkjng‘Paper'No.'4,,(0ctober, 1977), pp. 5-9.

For a discussion of school finance and .equity, see, in addition to the
references in footnote 2, M. S. Feldstein, "Wealth Neutrality and Local .
Choice in Public Education," American Economic Review, 65 (1975) pp. 75-89,
L. S. Friedman and M. Wiseman, "quard“Understanding the Equity Consequences

- of ‘School Finafice Reform," Graduate School of Public Policy, University of -

Lalifornia, Berkeley, Working Paper #75 (July, 1977), W. N./Grubb and h
S. Michelson, States  and Schools (Lexington, Mass:: Lexington Books, 1974).
_G. A. Hickrod, B. C. Hubbard and T. Wei-Chi Yang, "The 1973 Reform of

T ITlinods Genera]~PurposeuGrant-in:A1d:“MA4pescrjptionvand Evaluation," in.

l

E. 0. Tron, 'ed., Selected Papers in Schoo]'Fiﬁéﬁ&é?"19747(WEsh1ngton;“D:C::-f~—~é——

- Office of Education, 1974), A. Odden and P. E. Vincent,. Analysis of *he

3 School Finance and Tax Structure of Missouri: Backdround Research of the ...
. Educational Finance Committee of ‘the Governor's Con%erence on Educatiom

- - (Denver: Education Commission of the States, 1976), L. Stiefel, "Per .

..

12.

14,
15,

'Pupil Expenditures and Tax Incidence Under Michigan's Modified Power
Equalization School Finance Plan," Michigan State University, 1975..
Notice that_certain assumptions about *holding everything constant are
necessary if a comparison of equity before and after a reform is to be.
used to assess the .impact of the reform. For further discussion, see
G. A. Hickrod et al.. s , : .

For more on the local response, see L. S. Friedman and M. Wiseman, and =~ -

- N. N. Grubb and.S. Michelson and.H. Ladd, "State-Wide Taxation of

Commercial and Industrial Property for Education,"™ National Tax Journal, e
29 (1976)pp. 143-153, " : . — =

» See H. Brazer, "Adjusting for Differencés Among School Districts in-the

Costs .of Educational Inputs: A Feasibility Report, " in E..0. Tron, ed.,

- Selected Papers in School Finance, 1974, H. Brazer and A. P. Anderson, -/}/;”

"A Tost Adjustment Index for Michigan_School Districts," in E. 0.. Tron, ed., .
Selected Papers in School -Finance, 1975(Washington, D.C.: Office of T
Education; 1975), J. G. Chambers, A. Odden. and P. E. Vincent, Cost of e
Education Indices Among School Districts (Denver: Education Commission of
the States, December, 1976), W. N. Grubb and.J. Hyman, "Constructing Teacher ~ -

" Cost .Indices:: Methodological Explorations With California Unified School -

Districts," in .E. 0. Tron,med.,“SeIECteduPaﬁersmfn.SchoolfFinance,.1975, - ﬁ'

L. W. Kenny, D. Denslow and-I. J. Goffman, "Measuring Differences Among

'the Florida School Districts. in the Cost of Education: An Alternative
Approach," in E. 0. Tron, ed.; SeJected Papers .in School Finance, 1975
and E. 0. Tron, "Introduction and Summary,” in SeTected Papers in School

anance,-1925. -

kenny et al. pp. 197 ff. Y
Ibid. | -
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16. W. N. Grubb and J. Hyman, pp. 116-118. They 156 compute-an—index-based_on "
- . average salaries, a technique that assumes that all price differences
- reflect resource differences, and_find the correlations with the measures

uSinq,a1ternat1ve assumptions vary between .45 and .86.

17._G. E. Pugh, 4. N, Killalea and B.. Loatman, Educational Opportunity. The
- Concept, Its Measurement and Resource Disparities in 1970, Report to National
. Center Educational Statistics, September, 1976. ~ The ‘measure discussed here:
is 1abeled M4 in their report (p. 63 ff) . B . o

18. ' Pugh et ‘al. treat. quality differences across. districts in a more "refined"
.. measure but this-procedure. is equivalent to using a regional and -

urbanization price index. While this price index may be plausible, it is

only one of a range .of possibilities that produce different results, as

discussed -above. Furthermore, Pugh et al., p. 65, indicate that their _

-~ analysis of the resuits of the refined measure sugggsfs that it "probably -
¢id not produce any imbEEVémentmover"wthenresource3measur§m§i§gﬂ§sed in .
the text. - - ' - ' - : - T

| 19.. Ibid., pp: 73 ff.

20. M. A. Golladay, The Condition of-Education, 1976 edit:on (Washington, D. C.:
: Nati;nal Center for Educational Statistics, U. 5. Government Printing Office,
1976). = ‘ o . o _ ,

“21. " Parts of this section are based on R. Berne and'R. Schramm, "Equity Analysis;, -
", Unpublished paper, 1975, A. Sen, On Economic - Inequality (New York: . Lo
< W. W. Norton,-1973), and A. B. Atkinson; "On the Measurement of Inequality,"
Journal of Ecanomic Theory, 2 (1970) pp. 244-263 _ , e

'22. The terms equa1ity measures and inequality measurés are used interchahgea51y.

23.  Intradistrict inequalities can also be measured using the same techniques
.discussed in this section if data on individuals rather than districts are
‘available. The limitations is in the data, not the techniques. For more
on intradistrict inequalities, see H..S. Winokur, Jr., "Expenditure .

, Equalization in" Washington, D. C. Elementary Schools," Public Policy, 24
(1976) pp. 309-335. : L . '

- 24. Another'term for "insensitive td'percedtage increases" is "mean independence."
See A. B. Atkinson. ' P ' - S .

N . © 7y
- . ~

25: -The interested reader is urged to consult A. Sen. For example, when we
{ “compute the amount of the inequality difference we are using interpersonal
~ comparisons with cardinal utility functions.. It could be argued that the -
" inequality measures were not intended to be used in this way-.

! Tt

26. See Federal Register, March 22, 1977, Part 1i.

27. If P.'equ§T§§§ne or any constant or.if the district is the unit of ,
- observation, the formula for the relative mean deviation is the following:
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28,

See G. A:.Hickrod, et al. They credit Professor McCloone for -the. .
development of this index. For related measures baséd on the mean, see 3

.32,

33.
" 34,

35,

36.
37.

. 38.
-, Institute of Statistics 27 (May, 1965) reproduced: in A. B.. Atkinson.

"9,

A. ‘B Atlinson, p. 256.

L. Stiefel. ' 2 g_ T -
29, If P; equals one or ary constant or the district is the unit of Qbservafion,
- the ¥ormu1a for ‘the permissible variance is the following: : .
_ .;g— o : . _
& K
i=1
M
30, If P equa1é onz o? aﬁy constant'or‘the district is theﬂhnit;of‘observatidh
the %ormu1a for the variance is the following: T
E - N ‘ ” » .
- 2 fu - X5 YN :
4 ) 1=.|. R . ) =
131, See A. Sen, p. 28.
If P; equals one or any constant or the district is the unit .of observation

the‘%ormu]a for the standard deviation of 1ogat1thm; is the following:.

f{g;(1og u - 1og Xi)Z/N)]/Z'l
3= o |

‘See A" Sen and A. B! Atkinson.

Note that since the Lorenz Curve is not affected by equal péercentage - _
increases the Lorenz Curve for Distribution D is identical to the one for‘
Distribution B. . ] I o : '

See A. Sen and A. B. Atkinson. ..

‘See A. ‘Sen for a discussion of the weighting imp1iéitfin the Gini coefficient.

K. R. RangdiVé,_“Thé'Equality of Incomes fh,Indfa,"tBu11et1n of the Oxford -

4

For a summary of state -and programs, see E. 0. Tron, Public School Finance
Programs; 1975-76 (Washington, D.C.: Office of Educatiun, U. S. Government

Printing Office, 1976). See L. C. Pierce et al., State School Finance _

' . Alternatives: Strategies for Reform, (Eugene, Oregon: - Center for.

- \'.‘ . -
JTN

i§tudents“withmspecia1Aeducatipna1”heéds;',

.. For ah'gxahple; see J. G, Chambers et al.

Educational Policy and Management, University of Oregon, May, 1975),

especially Chapter 5, for a detailed discussion of the differenf‘groupéjof .
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44,

46,

-

LN

.. Title I, for example, tses measures of AFD6 households and households w{th".

low incomes for measures of educationally disadvantaged,  For an empirical

. investigation of a set of needs proxies, see W. F, Garms and R. J. Sgettel, -

"Measuring Edutqtiqna1:Need: Developing -a Model for Predicting Achievement .
Levels from.a Composite of Socioecenomic: Scores,” in J. S. Berke, A, KN
Campbell, and R. J. Goettel, eds., Financing Equal Educational Opportunity .

(Berkeley, Cal.: McCutchan, 1972).

| e R S
" See G. M. Hickrod .et al., p. 36.FF. "~ = o

L

A number of ideas {ﬁlthjsﬁéectiqh may be found in S. Michelson.

See Chambers et al. for thé development of price and cos indices.

See Chambers et al. and Pugh et al. for empirical evidence suggesting a
U-shaped cost curve. I -

See Pugh et al.. = o LTy T _L$. '

-ForAmore~on_the:issueLQfTfiscq}ucapacity or ability to pay, see J. S. ‘Aiken,
-"Fiscal .Capacity and the Estimation Method of the Advisory Commission on.. ~
fIntergovermnentél'Re]ations;"-Nationa] Tax Journal, 26.(1973) pp. 275-291,

and W. D. Morgan,."An-Alternative Measure of Fiscal Capacity," National Tax
Journal, 27.(1974) pp. 361-365." For a discussion"and analysis of the -

. relationship between ability to pay and'school finance, see A. Odden, )

Alternative Measures of .School District Wealth (Denver: ' Education Commission

" oF the States, December, 1976) and J. F. Gatti and L. J. Tashman,

. 48,
49,

50.

53.
53.
54,

55,
56.

'See L. S. Friednan and M. Wiseman, pp..10-12.
51.

See S. Michelson. -

L. S. Friedman and S. Wiseman, p. 33.

"Equalizing-Matching Grants and the Allocative and Distributive Objectives -
of Public School Fipancing," National® Tax Journal, 29 (1976)pp. 461-476.

See A. Oddeq,'PP;vzz-zajg‘ S -

See M. Feldstéin; L.S. Friedman, "The Ambiguity of: Serrano: = Two Concepts

of Wealth Neutrality," Hastings Constitutional Law Quarterly, 4 (Summer 1977),:
L.S.:Friedman and M. Wiseman, and k. N. Grubb and S. Michelson. - : o

The discussion in the remainder of this sub-part is appropriate -for
alternative measures of ability to pay and either the theoretical or

empirical (dbserved) relationship. = :

W

See Pugh et al. ‘and R. Berne for recent studies where correlation and

regression’ type measurés'Wgre computed.
See Hickrod et al., p. 36, = - S

See, for example, G. A. Hickrod et al. and W. N. Grubb and S, Michelson.
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' SCHOOL FINANCE REFORM IN THE SEVENTIES

 ACHIEVEMENTS AND FAILURES * .

'I.- Introduction

. ®

The early l970's marked a perlod in whlch 1ncreased attentlon was

d1rected to d@sparltles in resources and tax burdens among school d1str1cts

in the States. The school flnance llterature now abounds with studies of

the States that leglslated changes in thelr f1nanc1ng rrangements 1n this

“perlod -It is d1ff1cu1t to dlscern from the 11terature\ however, the extent '

N
oy

of the problem natlonally“or the effects of reform where 1t has occurred.

*Most stud1es examlne one or -a few States.A Because many of the stud1es are

, 1ntended to ass1st in the de51gn of new features of arflnanc1ng program,

- they naturally concentrate on the mechanisms of reform rather than its

i o
heffects. And because dlfferent methodologles are used the studles cannot

readlly be compared or aggregated. - _“_L”_ ' L ji.nf_j.‘ .

The study reported here attempts to obtaln a natlonal assessment of

fthe lmpact of reform. It looks at all States us1ng the same measurement

.

‘ methods and the same data, s0° that it is poss1b1e to contrast one reform ,
. - State w1th another and to compare reform States as a group w1th the non- -

. -reform States.} It examlnes results rather than mechanlsms - results

'expressed 1n terms of the d1str1but10n of educatlon funds.i It examlnes thQSe

d1str1butlons in 1970 before the’ reform movement got under way , and in 1975,

.
by whlch t1me 1ts 1n1t1al lmpacts could be expected to have reglstered

* Thls paper_reports on a 301nt progect of the U.s. Department of Health,
" Education, and Welfare, and of Killalea Assoc1ates, Incorporated. The
-authors are: Lawrence L. Brown, III; Alan L: Ginsburg; J. Neil Klllalea,

Richard A. Rosthal, and Esther O. Tron. Views expressed do- not

'a__necessarlly reflect posltlons of the Departmeht.

T



< II. -Disparity.Changes:' 1970 to 1975 -
Methodology T ) ST

kg

I

Resources are def1ned here as the port1on of‘current operat1ng
'f expend1tures (COE) per pupll that 1s supported from. non—Federal sources.
- QOE 1ncludes a large part of educat1onal resources, excludes cap1ta1 outlays,
whlch counld otherw13e make resources appear to be very high in the ‘year of
outlay, and is read11y ava1lab1e 1n nat1onal data bases. Expend1tures are
based, of course, on revenues collected from all sources, including the
Federal government. “"Since the purpose of this studyh1s to examlne the
d1str1but1on of local and State funds, COE 1s adjusted to remove Eederal
revenue [l] The except1on is Federal 1mpact aid, whlch is treated here as
local revenue. [2] o - B e .
Although educat1onal expend1tures are- often employed as though they
were equ1valent w1th educat1onal resources, they are not the same ' The
. dlfference ar1ses pr1nc1pally from the fact that a dollar buys dlfferent
levels’of real educat1onal resources in d1fferent parts of a State.
TEchn1ques are- now 'under study for 1dent1fy1ng and ad]ust1ng for the varylng,;g
costs of educatlon throughout a State, but 1t has not been posslble to
‘ apply them 1n the present stLdy.[3] Thls shortcomlng affects the analyses e
;f' d1scussed below d1fferent1ally, as will be po1nted out 1n a rev1ew of the
| results. . .:% V); .éx - ' ". o R o 'f”
- All d1str1ct expendltures are stated on a per—pup1l bas1s._ States@
: count pup1ls in d1fferent ways. Some use average da11y attendance (ADA),‘
some use average da11y membershlp (ADM), and some use a comblnatlon [4] Rather

than 1mpose one or the other of these measures on all States, th1s study

employs whatever measure the State. has used [5]

s

\




The study uses data bases for 1970 and 1975 that prov1de comparable .
“ and generally adequate data I | -

LChanges in Overall Disparity o

It 1s generally thought that the percelved extent of dlsparlty depends,

. perhaps greatly, on the measure employed. Three statlstlcal measures

Pl

- sometlmes used by school f1nance analysts were considered for use 1n th1s
study- the coeff1c1ent of dev1at10n, the coeff1c1ent of varlatlon, o 'ﬂ

and the G1n1 1ndex [7] In addltlon, a. fourth measure was included because

W

E 1t is embedded in a Federal regulat1on-_ the ratlo of expendltures at the

'95th percentlle of students to expendltures at the 5th percentlle [8] The

a

three stat1st1ca1 measures are, for all 1ntents and purposes, 1dent1cal in thelr

results, and even ‘the 95 5 ratio is very hlghly correlated w1th each of the

A

«'statlstlcal measures, as the tabulat1on from our 1975 data shows [9]

L L 95 5.  Coeff. Coeff. . Gm'i e
N ' , "~ Ratio Dev. ' . Var. Index
. . 95:5 Ratio - ' S | . .83 °~ - .85 .89 . |
R Coefficient of Dev1at10n ' - 1 .95 . . .98
* .. Coefficient of Variation - o 1 .97
’ G1n1 Index _ S ) . ' - 1

Thls study uses the 95: 5 ratio. and the“coefflclent of var1at1on * A
value for the 95 5 ratlo of ‘say, 2 5 means that’ students at the 95th,_
:percentlle recelve two and one—half tlmes the expendltures of those at the-

”,Sth percentlle. A value for the coeff1c1ent of var1at10n of 12.4 means'.:
- that approx1mately one—s1xth of the students in the State rece1ve at least
12.4 percent more expend1tures than the State average- and one-sixth recexve

at least 12. 4 percent less than the average.'

’, ¥ See Appendilx A, TabIes AéI’and Ar2,:“W1EH*n—State D1spar1t1es for Four
. Eduallzatlon Measures ' 1970 and 1975..




Table T presents, for each State, the disparity in 1975 and the

.percent change between 1970 and 1975, for the two measures. The States

_lw1th the greatest dlsparlty in 1975 show no reglonal patterns, 1nclud1ng
PR } ~
States from every pert of the country. They do 1nclude, however, several
/

of the natlon 'S largest States. The 12 States w1th<the greatest d1spar1ty
1n l975 enroll approx1mately 38 percent of the natlon s’ publlc school

‘o

nstudents.' At the opposlte end of the ranking, States w1th the least N
- l. dlsparlty tend to be those w1th the smallest populatlons, the only exceptlon
| belng Florlda. It 1s noteworthy that the six States w1th the least . I
'd1spar1ty also operate relatlvely few,school/systems [10] | a
Among the 12 States with the greatest/disparltles in 1975, only
.:Vermont exhlblts a large decrease in drsparlty — but it m st be p01nted out "
that Vermont s startlng point 1n 1970/was extremely unequallzed.;
- Sote States clearly progressed/ whlle others worsened There are e
'several ways of gauglng progress/natlonw1de. One is to compare the
: number of States that decreased or 1ncreased by a given percentage. Using‘
a very modest crlterlon -, 1ncrease ‘or decrease by two oy more percentage M
p01nts on both measures -:vthere were decreases in 15 States and 1ncreases in
-ll. Under a str1cter cr1ter10n —.a change of at least five percentage |
: p01nts on both measures — 13 States decreased in dlsparlty and lO States ' T
; 1ncreased These counts would appear to 1ndlcate a. sllght lessenlng |
of dlsparlty nat1onally. This trend would seem to be conflrmed by changes
jln the average of the two measures from 1970 to 1975. ! The 95:5 ratlo

-

averaged over all States changed for - 1 72 to 1.67, and the coeff1c1ent

~“"of variation changed from 16.87to 16.72. " These ‘are” Slmple averages over all

-

/
. {/




Table 1:  Within-State Disparities, 1975
(Ranked by 95:5 Measure)

95:5 'Percentile- {mfficient of Variation

| il
‘.« State | . . 1975 Change* . 1975 _ Change*
. : ‘ - : “-
Georgia- 241 . 30 0.28 ' 40
N Connecticut vo2.29 _ . 3 0.21 . =9 -
Massachusetts S 2,17 -12 0723 ., : 21
. California - . \i.oz -9 . 0.21 ' 0.
Vermont . 1.99 - . =41 0.21 -~ _ -45
Montana 1.97 3 0.21 11
New Jersey - © . 1.95 1 0.20 0
" I1linois . -1.90. -7 . 0.22 -4
Tennessee 1.90 -1 0.21 -9
Kentucky 1.86 8 0.20 s 18
¢ New York 1.85 = 13 " .0.23 44
. Washington . .7 1.83 . 10 0.18 6
Wyoming S - 1.82 16 0.21 - 24 -
Mississippi - 1.80 - 5 g 0.17 0 -
Texas: | 1.79 -6 0.20 -13
Arkansas 1.78 -9 0.18 0
- New Hampshire 1.78 -5 0.16 -6
: Ohio ‘ ©1.78 0 0.20 -5
» Virginia- 178" g 7 / 0.27 23
c Colorado 1.77 & 1 0.18 .13
‘Maryland . t 1.77 11 0.20 " 43
. Missouri 1.73 -6 0.24 -4
Nebraska o 1.73 6 0.19 27
Arizona - : 1.71 -9 0.17 -19
Michigan 1.711 =5 0.17 -11
Delaware 1.70 -7 0.18 13
" Maine ' 1.67 ©0.16 0
Kansas - 1.65 -11 0.14 =36 -
South Carolina '1.65 -1 0.14 8
Minnesota 1.62 11 0.15 15 -
. Wisconsin - .1.59 -1 .0.16 - 0
*  -. Rhode Island 1.58 -10 0.13 -32
' : Pennsylvania 1.57 . ) 0.17 6
North Dakota . 1.53 -22 0.14 -18 F
* Idaho : : T 1.8l 1 0.16 - 33
North Carolina ~ 1.51 1 012 - .0
Oklahoma 1.51 -10 0.20 0
Indiana 1.50 -6 0.13 i -7
Oregon . 1.50 0 0.14 . 17
South Dakota ° 1.50 o ~12 0.13 -28
West Virginia 1.49° 0 0.15 . -7
Alabama 1.43 0 0.12 .0
New Mexico “1.41 < 7 0.13 -7
Iowa . 1.3 -26 0.09 ' -50
Louisiana - 1.32 -1 0.10 11
Florida 1.30 -15 0.90 © =31
~ Alaska 1.29 -1 0.16" . 100
Utah 1:.27 0 0.09 0
i Nevada 1,18 -1 0.07 -13
. Hawaii 1.00 0 0.00 0

S %1975 - 1970).¢ 1970 e
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',States, and different results are obtalned when each State s dlsparlty 1s'
weighted by 1ts enrollment.' For example, the WE1ghted average coeff1c1ent
ﬁof varlatlon was 17 92 in 1970; this is substantrally hlgher than the - -

_ unwelghted flgUre of 16.8, 1nd1cat1ng that d1spar1t1es were somewhat creater

. in the larger States. And the welghted average in 1975 was 18. 36, 1nd1cat1ng |
that, natlonally, dlsparlty has not decreased. .

| Thus far, the study has descrlbed dlsparltles without addresslng

'mthe questlon, How much dlsparlty is too much° One source of guldance is a-
crlterlon set by the Offlce of Educatlon in determlnln; how a State can
-quallfy to be- able to count Federal 1mpact a1d as State a1d [11] The
State must be operatlng an effectlve school flnance system, when effectlveness

'.: 1s determined by whether or not its 95: 5 measure shows a dlsparlty no‘ greater

. .; . than 25 percent. Accordlng to the results in Table I, onl§ "two States,

:_Hawall and Nevada, could meet thlS requ1rement 1n 1975. Thl Oﬁflce of

. Educatlon test excludes from the dlsparlty test the spendlng made for ;
special needs whlle the present study has not separately identified such
funds. Moreover, these results are based on approxlmate measures and on a
sample of dlstrlcts. Nonetheless, 1t is d1ff1cult to belleve that more

gpre01se measurements would result in more than a handful of addltlonal States

: quallfylng in 1975; . ;




- - -
-
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III. -The Inc1dence of D1spar1t1es Gainer§ and Losers

" The analy31s 1n the precedlng sedtlon portrays the extent’to Whlch :
overall dlsparltles are be1ng reduced. This 1s of course not the only
cr1ter10n on whlch to Judge the equ1ty of a partlcular school finance
arrangement. A pr1nc1pa1 fault found by Stéte courts is that the 1eve1
| of per-pupil resources depends on the ability of loca11t1es to ralse .
' revenues to support educatlon- we therefore want to examine the 1n01dence
. of d1spar1t1es in places that Vary in 1oca1 wealth per pupll. Other
- issues arise in connectlon with the c1t1es. Many ‘have argued that
:redlstrlbutlon of educational resources to e11m1nate the effects of
;.propertyrwealth would,harm the_c1t1es, hecause ‘these areas generallly have'
~ high property-eealth 1 | T R

D1Spar1t1es and the Ablllty to Pay '

For th1s analysis each State's student populatlon is d1v1dea 1nto
the 25 percent 1n d1str1cts w1th the lowest property valuatzon per pupil,
the 25 percent in districts w1th the hlghest property valuatlon, and’ the_ '
.middle 50;percent [12] For each group the level of expendltures is
calculated relatlve to the State average In 1970 averaged over all
States, chlldren 1n low—wealth dlstrlcts recelved 88 percent of thelr State '
”average, the mlddle 30 percent receive 98 percent, and chlldren in hlgh— i
wealth dlstrlcts recelved 114 percent of the" average. By A975, these
f1gures had changed sllghtly, to 90 99, and 111 percent, respectively. ’

51mp1e index of a.State's wealth—related_drsparlty can be:

'calculated by dividing expenditures in the high-wealth quartile of students
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by expenditures in the 1ow%wea1th,quartile7 Table II shows the wealth-

related expenditure disparity in 1975'and the percentage change over
: . . ' . . . ’ ] B . . : . ‘
the period, The results can be interpreted by' reference to the first

entry: New York's high-wealth quartile received 1.59 times the expenditures
. o ) - s wuf -

_ of’its low-wealth quartile; this was an increasc of‘27»nercent in wealth-

r———

related d1spar1ty relatlve to 1970.’ Data for this ana1y51s are not
avallable for Alabama Alaska, Hawa11, and Louisiana. Results for
Montana and Vermont are unduly 1nf1uenced by the sample of dlstrlcts and
are regarded as not rellable. -:_'y

The States are 11sted Ain order of. decreas1ng wealth-related

"'disparltyvln 1975. The d1spar1t1es can be regarded as very severe‘[13] o

In 0nly four States is the wealth advantage 1ess than 10 percent The_
avevage wealth-related dlsparrty (welghted by puplls) in 1970 was 1 33-

by5;975 1t was 1 30, conflrmlng that there had been some weakenlng, even

1f very sllght, 1n the llnk between expendltures and wealth. /It is

e

1nterest1ng (and not as obv1ous as mlght first appear) that the States

e

_3 w1th the greatest wealth—related d1spar1ty in '1970. generally reduced

the-dlsparlty in the flve—year perlod the correlatlon between dlsparlty

—

1n 1970 and reductlon in d1spar1ty is 58

Dlsparltles and Urban Status . "‘ _;HM=/"

Admlantrators 1n center city SChOOl»dlStrlctS have expressed a

-
e

concern that school f;nance refbrm, if almed at, remoV1ng "the link between .

i expendltures and wealth, may harm the c1t1es, wh1ch generally have more

f

than average property wealth per. oupll They argue that not as much of

the wealth can actually ‘be applled to educatlon as 1n other places because .

BT A



\xiqle II: Wealth-Related Disparities, 1975

. 3 . . :
State i . Wealth-Related Disparity b/ [ Percent Change i
New York - o 1.59 ° - .27k
e e ‘-Georgia B . 1.53 .
e 4 Virginia .- " 1.51
! - : Maryland - 1.50
: Kentucky . - 1.49 . /
Colorado ., o - -1.47 1 3
- ". Tennessee ’ e - 10414 22
-~ Ohio : ‘21,40 . - 8
' Texas e S T3 S -8
Missouri : "1.31, * -10 -
- " - : s
Califormia ‘ o103 -6
. Pennsylvania . - . ‘1.31 . -2
Arkansas . ) , . 14 30- -7
« Nebraska T - 1.%8 R . 7.
Kansas ' ) 1.27 . . . -o-11 R
- “ N : . ) Ve
Oklahoma e T L0126 - ’ -15
Mississippi - °, , 27 1026 o -12
Michigan . ' - 1.26 - . - -9
Minnesota = s K 1.26 13
West Virg;ni_a- o S” W 1.25 ' 1
, - .
Wyoming 1 1.23- ! ,-‘g
v < Washington 1.23 . .
L -I11inois e - 1.22.- - -13 ¢
Indiana . : 1.22 . 3
. .. Arizona > .21 ) - -15 :
Rhode Island 1721 -9 -
New Jersey 1.2) - 8- -
North Carolina . 1.20 17
Massachusetts 1.19 -6 g
Oregon -1.19 . 13
. . , Delaware 1.18 _ - =11
: " South Dakota 1.18  _ . 4
. South Carolina 1.17 ; -10 ) .- -
Florida , 1.16 .. -11 :
. Maine 1.15 -6
Al
Idaho _ ’ . ° 1.14 . 0
New Hampshire B 1.14 .o ' 6
Connecticut 1.13 R T =22
} . Wisconsin e 1.12 -6
: Utah - : 1.11 -2 .
), North Dakota 1.09 -16 '
. Towa - 1.09 & 8
. Nevada - 1.05 : - 6
New Mexico 1.03° X -21

a/’ Data unavailable, incomplete, Oor unreliable for Alabama, Alaska, Hawaii,
Louisiana, Montana, and Vermont. ' ’

b/’ Disparity ‘is calculated as the expenditure level in the high-wealth
+quartile divided by the expenditure level in the.low-wealth quartile.

“ 3

¢ i
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cities bear dlsproportlonately higher burdens for other mun1c1pal

“functlons. They also argue that a comparlson based on expendlture is

open to questlon, because it does not take into account the higher. costs :
!

of - educatlonal resources in the cities. Two questlons of 1nterest are
exam1ned= How do expendltures in center c1ty districts- compare with

expendltures in other dlstrlcts, and what is’ the apparent wealth in thesel_

L
s

places°- S . e .

Table III shows expendltures in 1975, relatlve to the State average,

in center—clty dlstrlcts in- Standard Metropolltan Statistical. Areas (SMSAs),

other d1str1cts in SMSAs, and d1str1cts not in SMSAs. In 1975, centerf

V'
i
!

_c1ty d1str1cts spent 8 percent more than the1r State average; other

“ﬂdlstrlcts in- SMSAs spent at about the State average, and districts not

in SMsSas spent about 4 percent less than the State average. The average4
expendltures in center-01ty districts m1ght be thought to be affected by
States such as Montana that do not conta1n the large c1t1es normally
assoc1ated w1th the problem of urban schoollng. If we d1rect attentlon

to the 27 States that contain at least one of the 100 largest c1t1es, the

center c1t1es still spend about 8 percent more than the State average.

It must be recalled here that the resource measure employed

s not sensitive to differences between tirban and other places 1n the

cost of prov1d1ng equ1valent educatlon services or to the sometlmes much

greater concentratlons of pupils requ1r1ng more than average service -

levels. Thus, a f1nd1ng that spending in center-city districts is high

~— '
elat1ve to other places may be of 11tt1e solace if their costs and needs :

are even.greater. The estlmates of change, on the other hand, are much

6

| X



Table III: Expenditures, 1975, in Dlstncts of Varying Urban 'I‘ype
(Expendltures Relatlve .to the State Average)’

———

Center C1t1es n 'SMSAs Other Distncts in SMSAs Districts Not in SMSAs

State ~ 1975  'Percent Change 1975 . Percent Change 1975 Percent Change
‘1) . (2) (3) G (5) 6) -
Alabama 1.02 -2 1. 03 -4 0.98 * 0
Alaska . . . .- 1.00 0
Arizona 1.01 -14 0 99 1 . 0.98 10
Arkansas - ,1.17 -5 . . 0.9 2 . 0.98 1
California 1.08 - -2 ~0.98 0 *0.98 0
Colorado 1,16 5 0.96 1 0.91 -7
Connecticut - 1.03 2 1.01 -1 0.94 2
Deélaware 1.27° o2 1.01 -2 0.90 5
Florida 0.97, 4 1.04 1 0.96 1
Georgia 1.24 1 1.06 2 0.86 -4
Hawaii / 1.00 0 # *
Ida}'io/' . 1.21 9 *0.83 2 0.98 -1
I11indis 1.15 4. 0.98 - ~-1 0.85 0
Indlana 1.07 -2 0.95 -1 ° 0.97 1
Iowa 1.01 -13 0.97 3 1.00 4
]\.'msas : 0.98 . 8 0.94 ' -4 1.03 -2
,l\entucky *1.14 -9 1.20 7 0.91 0
/ Louisiana . J1.01 -5 1.01- -3 0.99 2
/ Maine 0.99 -3 1.11 ° -3 "0.99 1 ~
/" Maryland - 0.83 -13 1.08 - 3 0.90 6
v —Massachusetts- - —1714-— TGS T (797 T e ~0.90 - Y A
Michigan 1.0 - S .02 - -1 0.93 8
. Minnesota 1.17 10° ' 0.97 -4 0.97 0
Mississippi *1.29 -4 : *0.93 -1 - 0.98 0
Missouri ©1.06 - 10 1.05 -5 0.91 2
Montana 1.10 15 0.82 =22 0.97 -4
Nebraska -1.00 - 1. 0.90 0 - 1.02 0
Nevada 0.98 -7 0.98 3 1.07 -2
New Hampshire 0.95 0 0.90 -9 1.02 1
New Jersey T 0.94 3 l1.00 . -1 - 1.01 2
New Mexico 0.98 0 x -1.01 0
New York 1.17 13 0.95 - -6 0.79 -11
North Carolia 1.15 0 1.00 9 0.95 -2
North Dakota *1.22 -8 *0.99. = -4 0.98. - 2
‘Chio 1.14 -1 1.00, -1 0.86 -4 .
Oklahoma 1.09 -3 0.94 = -7 0.97 -2
Oregon 1.08 10 0.98 -2 0.97 -4
Pennsylvahia 1.09° -6 1.00 ' 1 0.90 1 - .
Rhode Island 1.12 - 4 0.93 3 1.02 3
~South Carolina *1.28 - 15 0.98 ~ -4 0.99 " 1
South Dakota 1.03 -5 *0.94 -16 . 1.00- 1
Tennessee - 1.21 -2 0.99 -14 0.89 "7
Texas 0.99 1 '0.98 -3 © . 1.04 -4 ¢
Utah - : 1.07 2 0.95 -1 1.08 . 3
Vermont LK * - o _-1.00 0
Virginia 1.10 4 1.11 4 - : -0.85 -10
Washington 1.19 1 0.98 -3 0.91 5
West Virginia *1.10 -8 1.13 - 1. 0.95- 2
Wisconsin 1.09 8 1.02 - 4 0.93 -1
Wyoming * * T 1.00 0

* Less than 10 percent of the S__tate's pupils are in districts of this urban type.

.
.
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ga1ned in, and dlstrlcts not. in SMSAs generally galned._ Of’course, it y

‘ of a district's ab111ty to support educat1on. Tb test thlS thes1s, ﬁ

@ ' ,
less affected by the lack of sen51t1v1ty to these factors. Overall,‘

center c1t1es ga1ned 1n about half the States and stayed even or lost

“in the others, other d1str1cts 1n SHSAs lost 1n more States than they ;

o "

is™ necessary to view galns and losses from the perspectlve of status 1n
1975. The center c1t1es in Ohlo, for 1nstance, dld not lmprove thelr .v/

-status- but the1r 1975 expend1tures were 14 percent h1gher than the State

e

average.

The second issue of 1nterest in center—c1ty d1str1cts is the extent

© -

to wh1ch property—valuatlon per pupll may present a m1s1ead1ng estlmate
/

"“*‘property valuatlon was- calculated w1th total populatlon as a base. fs

T

an 1ndlrect and approx1mate surroaate_of the burden of- mun1c1pa1 /
funct1ons other than educat1on. The use of total populatlon as a/base
con31derably d1m1n1shes the apparent wealth advantage of. c1t1es./ In

_Oh1o, for example, center c1ty d1str1cts have 11 percent more: property

-

'”°valuat10n per pupll than the State~average, but 13 percent less ‘

<

property valuat1on per caplta. The use 1n th1s compar1son of/%otal
populat1on as . a base does not 1mply that 1t is preferred to ﬁhe better
known measure of valuat1on per pupll- it simply demonstrates the sgns1t1vity

of results to the measure selected. | -




' lV;j.The Costs'oflEurther Equalization_'
o The th1rd questlon addressed here is, What are the costs of

: further reductlon 1n d1spar1ty in the utates7 The costs depend, of
’ course, on: the extent of dlsparlty that 1s to be tolerated but the extent.f
| of perm1SS1ble dlsparlty may depend in turn on perceptlons of what can |
;be afforded For these reasons the costs of reduc1ng d1spar1t1es have
been calculated for several levels of d1spar1ty lhe method is to

1ncrease spendlng in lowespendlng d1str1cts (holdlng others constant) _

untll a speclfled value of the 95 5 ratlo has been reached [14] Table IV,':
: shows the. natlonal costs of reduc1ng dlsparltles in 1970 and 1975 to 1. 40,,
1. 25, and 1.10 for the - 95 5'.ratio; costs are expressed both as dollars

and as percentages of the natlonal budget in each year.

Table IV. Natlonal Equallzatlon Costs, 1970 and 1975, :
s at Selected’ Dlsparlty Ratlos .

95#5 DiSparity Ratio-

T.40, | 1.75 IO o«
1970 | o - -
 Bq. Cost (SM) .‘ 1,259 . 2,804 6,005
01970 Budget - 4.4 . 10.0  20.8
“1975 B o o f’, |
‘EBq. Cost (SM) 2,552 % 5,801 . 10,201 -

% of 1975 Budget . 5.3 -11.1; o 21.4

Natlonally, the costs of levellng up to a d1spar1ty ratio of 1.40
in each State would have been $2. 55 bllllOn in 1975, and the costs to -

' achleve_the Office of Educatlon s dlsparlty test of-1.25 woulg ‘have been

Py \




;$5 .4 b1llloP It is noteworthy that, of the $2 55 bllllon requlred
- to decrease dlsparlty in each State to 1. 40, approxlmately 32 percent
ars accounted for by the natlon s two most populous States, Callfornla
C e and New York, whlch together enroll some 16 percent of the natlon s.
| elementary and secondary school students. j h
- The costs of equallzatlon have of course increased from 19"0 to
. 1975, the largest part of the 1ncrease belng attrlbutable to 1nf1at10n. ’

“The more meanlngful flgures 1n the table are the equallzatlon costs in

'_ each year expressed as a percentage of budget in the year, whlch 1n effect .

S

~ .

'cancels the lmpact of 1nflat10n. In all three cases this percentage in
"_ 1975 is hlgher than 1n/1970, conflrmlng the ev1dence presented earller.

For the natlon as a whole, relatlvely 11ttle change has taken., place in

overall dlspar1ty durlng thlS perlod




L the level of f1nanc1a1 support for educatlon.

»

-~ 7 V. Changes in the Reform"States'h

-

:—-\_" o

T

'”*TWenty States have been” des1gnated "reform" States as a result of

j‘ R T — o
I et ¥

leglslatlve changes 1n the1r school f1nance programs in the early

19705 [15] Several forces led to reform, though not allcexlsted in -

P

every State or carr1ed equal welght In’ several of the States, challenges

‘to ex1st1ng programs 1n State courts hlghllghted d1spar1t1es among

school dlSt[lCtS in expend1tures for pup1ls and in tax: burdens for

res1dents., These d1spar1t1es often stemmed’ from wide var1at10ns in

\ "

| ?local wealth, a major source of revenues -for f1nanc1ng publc1 schools.

- *

In some States, leglslators\became conv1nced that ex1st1ng school a1d '

formulas could nto ‘survive Jud1c1al scrut1ny. Elsewhere, the grow1ng

' res1stance to property taxes\led to demands for property tax rellef

-4

F1nally, reform in some States stemmed from an\lncreased awareness of

\

def1c1enc1es 1n school aid programs, partlcularly in a grow1ng concern over

- . !

Varlous mechanlsms were used, ranglng from modest adjustments in .

<,

-~

State aid to sweeplng reform packages. | Some States s1mp1y added new

_dollars t0-ex1st1ng-programs Manynadopted 1nnovat1ve programs of

school ald de31gned to neutrallze wealth dlfferences among-dlstrlcts.‘ The

concept of wealth neutrallty appeared in the form of guaranteed y1elds

or tax bases school aid programs that . allowed a State S bas1c aid to

school dlstrlcts to vary accdtdlng to each d1str1ct s wealth and tax choice.

‘ Th1s new a1d app