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A MODEL OF RESOURCE ALLOCATION
IN PUBUC SCHUOL DISTRICTS:
: A THEORETICAL AND EMPIRICAL ANALYS1S”

by-

E . J?'y G. Chambers C ’

LY

In recent years, there has been a growth of interest 1among economists

in the. allocation of resources in the public 'sector. This inferest has taken
: , i_ ~ .
the form of research ‘on the effectiveness ‘'of public agencies, the determination

-~

of pubiie expenditures at the federal, state and local levels on various public

services, and models of quHc sector employment and vage determination. Per- '

3
haps ane of the largest ar'eas of research has focusZédgoh publ Lc*educataon ~

where contributions to t‘ne llterature haVe been primarily in MOf

.

_empirical |nvest|gat|ons of productlon and expend;ture relationshlps and -

.1',\ - -
b .

theoretical discussions of‘the impact of the' nature of educataonal lnstltutlons
y4 .

' on the eff{c;ency with w‘f‘nch educational seryyés are produced.
[ v . -, / . .

This paper formulates a compreh-ensivé modél of resource allocation in a

n

local publlc school dlStl‘i The: theoretical framework speci'&ied below could

be applied equally well D : number of local public soi:ie:l service agencies.

.,Section | develops the tiefetical model describing the process of resource

allocation. This involvé? the determination of the demand for school inputs, .
N L. 1 .

the salarles of school pq\‘sonn , and EhevleQel of local educational expepdi:-

.

. tures.\ Sectlon i1 is a pt{esentatl of the empirical results of estimating

“r
e
B i these Sets of equa,tlons om‘.-a sample f California public school districts. Some,
¢  °
inqome elastic’i ty of g.he demand for teachers; ‘(2) the effects of tenure on thé

¢

- demand f"or certain t;acher_ quality. characty{stics; (3) the determinants of the
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eouilibrium salaries of teachers and public school adﬁinistratghs; (4) the -
differences between the effects.oﬁ)changes in community income and federal

-and state grants-in-aid on local school spending; (5) and the eompensatory

M *

effects of grants in-aid on school spending, the demand for school inputs: and

salarles of school personnel in high and lTow | ,jincome school dIStrlCtS.

.. The Theoretncal Framework

& focus of thls analysns is the beligvior of the lndtwdual public school

Py .
-
ric

dtst ct, There are primarily two bas:c decu¥;ons with which school district

decision-makers must concern themselves. /A .
- . ’/ . - .'?‘-: ‘
(1) the allocation of community resources, between public
' ducatnon and all other goods and servnces,

and (2) the allocation of educational resourceg among the varlous
school lnputs. ‘ \ .

-

A cowpl/;e spec:f:cat:on of a model of dgstruct Behavtor requires fhe encorporation

of both of these decustons whnch in fact,,occur %amultaneousl . In order to

- -

|dentlfy the underlying ‘structural relatnons? each.of these allocatuon decisions

will be considered separately within a twoéitage progess. -Once the structural

relatlons have ‘been specufied one can more eassly vusuallze the simultaneity’

I ’

of the two decnsuons. , ‘ i ..:» : X‘

4
e -

Inltlally, a model of the allocation of educattohal resources among schoo}

[}

inputs is presented under the assumpt;on that schoo] decusnon-makers operate -

L
t

with a fixed, 'exogenously determlned budget. The as5umpt|on of the fnxed budget "
Is subSequently relaxe fn order to examine ‘the way dustrict decision-makers

determine “the level o communlty resoutces to be devoted to educatlonal services.

A!locatiéb of Edugdtional Resources ' ,

| employment levels of school inputs are determined as the solution
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. ) . \ . ,
to a constrained maximization problem for school decision-makers. The objective
¢ ‘ ¢

function is assumed to reflect the decision-makers' perceptions of the capability
’ . ) . ;

of the school district tg‘provide each pupil, on the average, with a certain
quantity, of a relevant set of abilities, skills and characteristics.‘ In effect,
this objective function, which will be referred to aswtﬁe perceived quality

L~

. - B
function, specifies the level of -education services that can be produced by a

given combination of .the set of school inputs. Given the deferminents of the

§Ehool.anut prices, district decision-makers dre assumed to maximize the per-

ceived qualuty of educational servaces subJect to a budget constraint and a tenur
¥ e

constraint, which imposes lnmits on the chouce of the Qualnty characternstlcs of

e
ALY
- #

. school personnel,
- ‘The perceived quality‘function (Q) is formally assumed to‘deuena'upon the
quentity per pupil (T) and -the auerage quality (q) of schoolluersonnel (e.g.,_
teachers, teachers' aldes, and admnnustrators), the rates of turnover (8) among
these school personnel, the quantnty of all other school inputs per pupnl (K,
and a vector of exogenous district characteristics and nenschool inputs (ZQ)

" which affect the perception of educational quality by school decision-makers.%_/

@

This perceived quality,functioﬁ is written.,
Q= F(T, q, 8, K 2)) ()
where'the ﬁarginal perceived quality (or marginal product), denoted MQ, of each

of the ‘inputs is ‘assumed- to be pos:tnve, except for MQ which .is negatlvéq and

‘o -
] . -

the perceived quality fu:zfnon |s subject to diminishing returns to each of the

lnputs except for 8 to wich percénved quality ns subject to increasing negatnve a
- v ‘

: 1
The quantity of school personnel per pupil (T) is intended to feflect, for

example, the amount of individual attention which teachers are capable of devctun@'

w’

returns, after some point. , "‘~ ‘ . . }
1
i
1
4
!
|
1
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to the learning experience of each child. ~
The quajrty (q) of sechool personnel refers t6 the set of character:stics

which are perceived by school distrnct decision-makers to affect the quality ,

‘s .
/// of instructional services. Nhether or not these characteristics are correlated
] :

7 with actual quality (however It may be defined) is not of relevance to the model.

It-is only. necessary, for such personnel characteristics to be perceived as con-

o N - I3

tributing to educational quality. Three types of characteristics are, included in

q: years of, experience (qx), educational preparation (qe, measured empirically
by college credit hours), and a set of other personal characteristics (qo) which
_reflect the ability of school personnel.?;y Personnel experience and educational
- ' ’ ‘ '
preparation are generally explicitly recognized. in school district salary
schedules. ‘ .
\\ .
The turnover rates (8) are included in the perceived uality functlon té

refleCt the Stablllty of the staff of the school dlStrlCt. It is assumed }

that a high level of turnover either amOng teachers or adm:nzstrators may bj

very disruptive to the educational program {e.g., the coordination of activities

between teachers and/or admlnlst{ators) and’therefore, tend to reduce the levei

W

of quaiity of educational servcces.h_/ Furthermore, turnover is highly visible

to the school board, and. a high rate ofrturnover may ‘induce the board members
. - ‘.

‘to question administrators as to the reasohs for thénlgck of staff stability.
) ‘ ,ngh turnovdr may be. regarde °££ some'indication of the ;eiqclency of thi\super-'
. intendent's administ:;tiye abilities. ** ‘
'The vector ZQ includes the nunber and characteristics of pupils in the.schooi
district. It is hypothesnzed that school decasaon-maﬂers in districts of dlfferlng”

sizes (as moasured by th number of pupils, s)will pgrqolve educational quality

differentiy.s ! Furthe ore, since chlidr ,geﬁ in relatnveiy

- 5 g ‘_4'}"

different cultural envigonments may regdire dlfferent coqbinationseof school

T - R iy g e - - . - -




lnputs, the racnal and ethnic composition dj the pupils (55 measured, by the

proportlon of Black students, $B, and the proportion of students with Spanlsh ’

surnames, SS) ane llkely to be relevant components (or at least percelved to be

so by school decision~makers) of the learning environmenf,G_/ The;efdre;

the vector ZQ = (S, SB, SS). : - - : , R

. The budget constraint simply requires that the school district spend all

of the revenue it receives from the various sources (i.e., federal,.state, and

— -

lQFalloi_/\ The censtraint may be written as , - -
R =W(q, 8, T; Zwl:T ¥ C:8+T + P~ (2)

where R is the district's total real .budget per pupil (assumed to be given exo-

é . .
genausly at this state of the analysis), W(¢) is the vector of average annual

e ret?

salaries of school personnel, C is the vector.ef_:e:; unit turnover costs of
] .

school persdipel, and P is the vector. of real unit prices of the other school

S
A

¥

inputs (x).

s

_The prices C and P are assumed to be exogenously determlned and for the

purposes of the empirica\ analysis they are assumed to be cqnstant across dis-
\\

tricts since there are no eadily available data on these prices and it is li£e19

that their exclusioh will have little effect on the results.

The average annual salaries of school personnel are endogenous to d|strlct

. . AT
decision-making and are ass med to be functions of personnel quality (g), the

respective rates of turnoveri (8), the quantityiof ssbagl personnel ner pupll (1),

and a set of exogenous factors (Z ) which reflect the_relgtlve attractavenegs of

- — .

eZployment Opportunnties. Presumably, there is a positive relatlonshlp between
the salaries and quality of school personnel (i.e.,0W/04q> 0). Sala.r~ifs are

3
. 7ssumed to be negatnvely related to turnover (i.e.,dW/ 98¢ 0) reflecting the °

' /mnnon that districts des{rlng a nelatavely stable staff will be requtred to °

.

-/make employment relj;)Vely more amtr#ctnve than alternative opportunitles.g~/
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e inclusion of the staff-pupil ratio (T) in the salary function is intended to
reflect the impact of endogenously determine working conditions on personnel (
' salaries. For example, districts with smaPler average class sizes (i.e., largerm .
~teacher= pupil ratios) and/or larger numbers of teachers!' ?ides per pupil, ceteris
Earibus are likely to be regarded by teachers as more attractjve places in which
to teach Therefore one would expect teachers ‘to sacrificeiﬁbﬁe wages to work

in these distric'ts (i.e., oW T<0).

‘The .exogenous factors‘(;g)uwhich affect personnel salaries include district’

~ \

‘ siie,,the'racial and ethnic characteristics of ‘pupils, and the opportunity costs
fa ng particular categories of school personnel in the local 1abor market. 7Due~

to the nonpecuniary disadvantages associated with working in larger school districts

-

or WIth prOViding educational services to minority pupils, one would expéct that,
* A
. .ceteris paribus,flanger districts or districts with larger proportions of minority

-pupiis will have tolpay relatively higher wages to attract teachers/ N
‘ ~

. .
v H
~ ~ \ .
’

For the purpose: of specifying,the opportunity costs, school personnel are . “l

(i.e., U/ 35, IW/ 3B, oW/ass0).0 7

broken down into three categorie;;‘certified instructional personnel (e.g.,
teachersf, instructional aides, and school administrators, The opportunity :
'costs facing certified'personnel, aides, and administrators will be represented T
-empirically by the average annual wages of registered nurses (WT), nurses

aides (Wi1), and public administrators (WA) ~- excluding school administrators=-

10

respectively, within the SMSA in-which the district is located. ~_/

An additional constraint on the district's optimization problem involves the =

limitations on the choice of personnel quality which are imposed by the tenure

laws., In effect the provisions of the tenure laws), while _allowing d

-

choose the numgsrxof teachers to be employed constrain the chetce of which teachers
—

, .
L]
~ ‘8 . . - . .
. . N . . - -
R . ) . .
. . B .
.
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by specifylng senlorlty as the baas for the order ofédlsmlssal

y
-

of school p?rsonnel--those with the least Senlor1ty being dJSmlS$ed flrst in’

response to §ldecl|ne in enrollment or the ellmunat]on of educational programs.']_/

- dn ordeéﬁto formulate the {enure constraint, school‘personnel are divided

into two grbu : ‘those who are effectlvely tenured in the district and those -
" ]
who are h|red gew to the district for the upcoming school year.?2 / Lettlng

q(t) (h) .

and q gfpresent the average quallty of effectlvely tenured teachers and

l
newly h|red schﬁol personnel, reSpecttvely, the average quallty of the entlre
staff may be wrlttpn. ‘ u
‘3

9%
;

-8l et RPN &)

.

"where'e'(tha va % ble ref1ect1ng turnover) is the fraction of néwly hired per=

sonnd¥ . 13 _/ Sine q(t) is fixed according to the ﬁenure laws, the district’s
(h) and ©

-dec|SIon varlable in equatlon (3) are obvtously q h / Since the’

b A
AR

district can adJu t personnel quallty only at the margin through q( ), the lower

§

turnover rate (6) tbe less sngnifncant will:be the effects of chanqes in q( h)

vE

and q (i. e., the more d|ff|cult it is for the d|str|ct to adjust the level of

\ . .

staff quallty) 75* . . ’

1

Equat1on (3) lmgjjes a set of lower and upper boung,soﬁgfraints imposgd on
(h)

q'correSpondlng to tha ponnts where q is chosen at its mlnlmum value (i.e., =+

q(h)_= qdin 0) and maxamum value (i.e., q(h) ‘ qmax)’ reSPeCt'Ve'le?_

_However, one generally observes that newly hlredfteachers usuarly are relatlvety

inexperlenced and posseig the mlm@num of educat¢onal req¥irements. Thlsxsuggests .

- !

that in general the upp ‘bTound constralnt on av&rage experlence and éducation

is nonbinding. Given thl$ one addltronal plece of nformatlon, the constraints

. :

on staff quallty may now. bg\reduced to a set of lower bound constralnts on q

(h)

(which, in effect, amounts to @ set of nonnegatnvuty constrd*hts on q

¢

N ,decISJOn varuablc) with the qpper bound constraipt rema#nung ‘operative on, qo,

L3

> the

.
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the abifity chara;teristTEgiof school personnel. The quality constraints can -

"

ow be written as

/- , ' . . . . .
o < qf | - he) -

/ . T Jmax- R

o (W > 0. ‘ (4b)
. One can now determine the optimal employment levels of the schdbl inputS'as;

§

the solution te’the problem involving the maximization of. perceaved edu¢at|onal ’

" quality (1) subJect to the budget constraint (2) and the tenure congtraints. in

'

4
‘(4). If the tenure’constraints are nonblndlng oﬁ’th;\solut10n to this optami-'

zation problem, then the usual equilihrium.conditnons, e,
L SRV
W, W W, W o )

T q 8 . K

L

" .are obtained, where the MC's denote the respective mafginal costs of the inputs.

ih this case, school:decision~makets are able to immediately adjust school inputs

v

. to their optimai levels.

he solutlon to these equullbrtum condltlons (5) c0mb|ned with the budget -
constraint leads. to a set’of eq;it;onS‘for the demand for school |nputs, denoted -

N

p= (T, g, el\x), as functions all the exogenous.variabfes, denoted

»

Z= (ZW’ c, P, ZQ)'or substituting for Z,, and ZQ one obtains Z = (WT, Wi, WA, .

S, SB, S§, C,”P). The optimal input demands D* may then be written in vector

notation as L . _

- D:*.:;; ‘b(’z,A —R)J. i ’ ' (6). s

¢ o .
. The optimal values-bf thew ersonnel salarles W(q, é' T; Zw), are also endogenouély

\

determined due to their d pendance upon perSOnnel qualaty characterlstlcs,
5

oyer, and the’ quogenous rking;conditions. Substatutlng the relevant compon

2N

1>

of D* into Wy ofie, pbtains o ST S

g we = H(z, R).'C/ o - [

L N e i

* o~
I
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personnel salarles, f. e., jaW/ao) (BD/BZ) Further ore, the only reason one

personnel salaries We js if these salarles are end genously determlned i e.,

N} -

iIfw depends upon any of the elements of D. This iSSue is d15cussed further

along with the empirical result . o
) ‘ b ¥ ' ’ *

@

If the tenure constraint (h) are bindlng o? the districtts Optimization St
B

problem, district off:cnals discover that |mmed| te adJystment of personnel

vI

quality is not possible. In effect, the distrldt's turnover rate is teo’ low to

d
»

allow decision-makers'to adjust completely per nnel qualrty to its Opt|m31
~ 2 /
value. School offacnals must ‘strike & balance/between the- relative marginal
AN

benefits and-costs of raislng turnove’Erates As a nean of increaslng thelr.\

N
[l

ability to adJust personnel quality to prefe red leve .. On the one hand,,raislng‘

‘turnover reduces. perceived quallty of educa |ona] rvices (since MQe'é'O)'and -

"\’, “

! reduces the compensatlon of |nputs (snnte W/ae < At the same tlme, a higher .

i .
- personnel qgalrty may bé‘adJusted to its de5|red (optlmal) level. Such an ad-

p
}ustment wou]d Jnvolve an |mprovement in personnel, quality if the uppef bound

q"‘ [

aonstraint on q0°had been binding and a reduction ‘in personne} quality in the
N ¢ase of b|nd|ng lqwer b0und constraints on any one or all of the elements of q.

N ¥

e There are’ two alternative methods of detenmlning whethe? or not distrlcts are .-
¥ / P .
ope?etjng ‘on' the constraintsJdonspersonnel quallty. Assqming’the data'were
' - . . “l I' ’ [ - .

. N
N N .

' ‘

-

.
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‘;\ re9ult from the fact that theztgfe not. only better quallty adminlstrators but also

-

. . i 3
' A . : - . « Y - ’ -~
y * . , -, : - |0 N - - . A ,
’ i FEs 1
. ; N
‘l’.

available;\thevslmplest way is to observe the average quality characterustncs

* - > -

(at least of experlence and educatlonal preparatlon) of newly hired teachers in

a dlst?nct. lf one ffnds that a dlstrlct chooses the mnnlmum qualuty levels for

8 € . .

lts new teachers it suggests ‘that the thtPlCt may be operatlng on the lower .

< Ll ‘r

bound constraint.I7 /A second’ method is to obtain empirical estimates of the

-
- o

sef of demand equatlons for teacher quallty. if it is determlned that ,the demand

for any one of these quallty characterlstlcs (q » Qs qo) is unreJated to the

‘ set of |ndependent varlables (Z R) Speleled in (6) it'might be suspected thaf B

many of the dlstrlcts ln the sample were operatlng on their Tower* (upper) bound

constraints for 91 oF- q (qo) -This "issue is addressad further in‘the emp[nlﬁal 4

- \

é‘a+ysts be]ow. . o o . g S .-

e

\
Anothﬁrlntei;ﬁﬁng#wpothe5|s regarding the chonce of admlnlstratlve _quality

may be drawn from the equul:brnum cohdlt‘6n3~~\§pec|f|cally, 6ne might suggest ’
i
. . \\‘\,‘“\ - . ‘ j

that the margnnal contrlbUtnon to. distrlct qual:ty of a partlcular admln:strator

. Y .

is likely to be greater in ldrger districts since hus actions and decisnons L "

- N 1
« K

generally have' an effect on the allocatlon of a greater quantlty of educational , -

) ~

o
resources which ultlmately affects the quality ‘af educatlonal services tha “
2 } ‘e
larger number of students, Stated moreaformally, the marglﬁbl product of . R

admlnlstratlve quality is posltlvely related to dl%trlct suz xfl.e.,laMQq /as 70,
’ ~/ 5 . a_ i {
where q, represents admlnnstratlve quallty) ]8 -/ If thls |$ ln fact the caSe, -::ﬂ?’

then'one would expect to f:nd that larger school d:strndts stend to select highert .“f'j

A . 4

quallty admlnlstrators and therefore, to pay hugher salar|es to admnnlstratlve . 7
‘ personnel , These hlgher salanies of'admnnlstrators in lafger school dlstrlcts U T
. r ©T

1 . .

' : \- e b
that thelr decnsuons tend to affect the absolute contrlbutlons to educatlonal I

[ - . . PR

v quallty of more |nputs “for a greater number of pupils,
S

\"

Allocatnon of Communnty Resdurces . ‘e.. SR L - : -}»"1y

"\ Pl N [

Up to this point ln the analysis,.thc school distruct's budget (R) has been L

) -\

. LN tR . » . .. e -
. It ' . . N
N e Lo A I R .
. PR .
..
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.o
* - & . .
assumed .to be determined- exogenously. “1n fact, distrlct budgets are determtned(
¥
endogenously by school decnsnon-makers through the|r control ofer Iocal school

-»

property tax ratés;
Schoo} decision-makers afre assumed to determine their budgets as the solution
& .
< .
to-a constralned maximization probl%m 13 / The obJectIve functlon is. a utlllty

{
functlon (U) which deplcts the d ion- makers perceptlon of the wulllngness of

// the school bo!rd (or local communlty) to bear nncreased school prOperty tax

burdens per household (B), a negatlve good, to obtain greater (percelved) quallty ‘

-

of education (Q), a positive good.2 / The utnlaty functzon is assumed to be sub-

’

ject to dlmzntshxng magginal utility of educatzonal quallty and |ncreas|ng margnnal

\ Ay f"‘

dasutnllty of tax burden. Tax burden per household,ts assumed to |nCrease with

Py

real school property taxes per household TT'(I e., oa/aTT>o) décrease wnth real

S

personaI disposable income per household Y (s eg,aa/av'zo), and increase with
the proportion of res:dentnal to totaf‘assessed yatue of paoperty)/(l e.,aBEﬂ)>0)

The positlve relat@on between the proportlon of res:denttal property and tax

»

burden reflects the hypothesus that school decuéion -makers- tend"to weight more

~heavi)yi£he preferences'of resndentnal relative to busvness propefty owners

‘% » - .
1 2 [ ]

since the resldents are the votung constituency of the locat communfty. 1_/ It -

h]

is further assumed that the marglnal tax' burden per household is hlgher in ._,“
ébmmnnltses with a Iar;\"Bioportaon of resldential’ prOperty (i.evy, 0 BAaM&TT)O),

‘ since households will bear a relatively Iarger portton of the tax burden) and

*

i lower in high income communatnes ‘l €., o BA?YaTT<.O) - oL e :3\&\
» . ~ ‘\
obtain the optimat level of perceived qualat§ 4\
s V¢
. (Q%) as an |nd|¢ect~funct|on of the e&ogenous vartables (Z) and *the budget (R)

- To 0

. of the district. This nndurect percerved qua\uty functﬁon, Q* = Q(Z, R), i

leen the set of demand q@;:tions (6) ¢ one caft susstltute-back into the'

percetved qualfty functlon A1)

L]

.‘ [ ¢ i f




* .

"R (..e.,ao/a!wo and 32.Q/3R AO). __/_ G/?ven this indirect perceived quality

" services produced (Q), ceteris ‘paribus,

Ve

7

) where x represents,_):he exogeneus ‘characteristics of the community which -may

. ; o
. function, "$istrict decision-makers are able to trace out the relatugﬁnsh:p be- .

tween. the resources devoted to educational sefvices (R) and the quaTity of those

" of households in the local community) plus total_;_tate ahd .federal aid per

~ pupil (Rg)‘provid'ed to {.he di.str‘:ct.zl,’_/ Formally, tthis.constrain't may be

/ /,'/f’»‘a ' ‘2 - J/ ) . - v. i
“ /oy / It
convex in those elemefits of 2 which are posutlvely related to the margnnal costs
L“

(HC‘s) of the 5chool mputs (i. e., 80/524(/ and E) Q/a"Z 70) wd concave in

. ' D

hd ~e v
2 . .

j Combining this formulation of the perceived quality function with the ’

‘informatidn about the tax burden function set out above, the utlhty functlon for

’

4
-«

school decnsaonf-makers may be formally expressed as

u=ufatz, w0, 8 0, e N B

I

+
fafkuence the rate of trade-off petween Q and 5.22_/ ;

X “ .
< District decn,snon-makers are assumed to maxumze thelr utlllty function

(8) subject to the constramt’that total educational expenditure per pupi’l M‘

be equal to total local school taxes per pupnll (TT (N/S) where N is the -number

£

& ’

i [ . . .
*

" written. ‘
. R= TT(N/S) + !igf_. . o N ) o ‘
The solution to this constrai'ned .maximizat.i.e.n pro‘bIEam leads to the result .

“that thte of substitution of educat.nona} quality for 1ower tax . ; .
burdens pe‘r house¢hold be equal to the real marginal cost pe\r bousehold of prov:dlng
educatlonal ser‘vuc& 25. /h The /solutmn of the equn\iabrtum conditions gene‘rates T !
an expenditure {unctlon " P IR B a ,—~ .
Rem R(Z, Ry S/N, ¥, U R _

»




Vlth the- add;tnonal assumpt:on that the utillty fUthlOﬂ (8) is separable

(i.e., b U/aBaQ 0) one tan determane the dlrectuon of the affects of many

of the exogenous varlables on the level of cducatlonal eXpendnture per pupil. 26_/

- The properties of the expendnture function |mply’the following relatnonshnps..
educational expenditures wnll |ncrease in response to Increased goverament aid -
(3R/3R )»0) but to some.extent thesé& funds will be used to reduce localﬁ\}operty
tafes (dR/aRg <1); the greater the relative numher of children per family in

_ the community,athe greater would be the marginal tax burden per household to - - .

provide a given quantity of Tesources for education and, therefore, the lower .

will be the expenditure per pupil for educatjon~(8R/a(S/N)'ip);‘high income

districts will tend to devote.relatfvely more resources per pupil to education

(aR/oY >0); the greater the relative propo*on of resfdentiél property (and,
&}

- *

) therefore, the greater the extent to which households, as opposed to buslness,

3

must support educational serV|ces,), the tower the expenditures on educat|on

. -

For the purposes of the empirical analysis, t_he'vector‘x‘u is assumed to

. . B R . > ]
(5R/8V < 0). ‘ . . - j
include the pupil- household ratio (S/N) along with some proxies for the socio= !

economic status of the community. Presumably, the greate: number of families J

in the communuty who have school age chJIdren, the greater wull be the perceived
willingness .of the community to spendforeducataon (9R/3(S/N):>0) This

hypothesis runs counter to the prevnous analysis of the effects of the pupcl-

-

~h005ehold ratio on the taxX burden. Therefore,” the net effect of S/N on R‘wlll
depend on the relative strengths of these two opposung forces. Furthermore, .
some evidence suggests that higher socioeconomic status communities tend to have

relatively stronger preferences for educatlonal spendlng. 27 / For this purpose,

community incame (¥) and the racial and ethnic characteristlcs of the pupils .

’ - . . .

J

¢

4

|

t

k] - . . . N T P . R —
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"= (i.e., SB and‘SSl wi}‘rbe used as proxies for socioeconomics status.

The effects of chanées in the components Z on R are ambiguous. Hoﬁeyer,

’

one can state that if school spending ingreases (decreases) with those elements
. ‘ . : . .
of Z which tend to raise 7nput prices, then the demand for educational quality

tends to be relatively inélastlc (elastic).

/ . - .
’ N ' ‘ -~ - :
,/’T& ’ 1. HAn EmpiricallApplication
v O N

The Data

As specified in Section 1, model of the public school district is

composed of a “set of beha!l\ral equatlons for the demand for school inputs (6),

'

the salarues of school personnel (7), and the school expendatures per- pupll
«——””/

4

(10). The emplrri:; analysns will focus attentlon on a subset of the demand -

and salary ‘equations. \T lany equattons to be estlmated Jihcludes

i the~base wage (W..) and salary increments for additionaTLeXperlence GZT )
. T0°
and education @xT ) pafd“to tea»::he-re*-§ / the salaraes of elementary (w ).
gE»
and high school (N ) prlncjp and thé salarles %i.dQStrlct superintendents
H

(w ). The demand edzit;gn;/to be es ted are llmltgﬁeto thdbe school inputs

which reflect the quantity and quallty of teachers sethces the ratao of regular
" clissroom teachers puplls for- elementary (T ) and hlgh (T ) sjhoo{s, the

-average years of experience for eJementary (qT ) and hngh school (qT xs teachers, ’
H -

and the average unlts (coflege credit hours) of gradhate education acquired by

v
elementary (qt )} and high' school (qT )" teachers. ln conjunctlon wlth these
: £ H® ¢
salary and unput demand equations, a behavuoral equatlon for\the dnstrlct budget
/
/ FRERE - ‘
per pupyl (R} wtll alsp be estlmated. - .

Two cross-sect:dn samples of lndavaduaf school districts were Selected for the

emplrical'analy5|s' a sample of 39/edementar;\3(§trlcts (Nthh include only

RS

.




1,

~

x'lementary schools, K-8) and a sample of 50 unified districts {wh*ch*#hc%udes
iboth elementary and htgh schools) Iocated wzthln the six !argest SHSA's in.

' Callfornsa. The necessary data were gathered for the 1970-71 school year.

?’tended to reflect the possible impact of the Varnatxon in the composutnon of

: *épupils on the allocation of resources between the levels.of instruction.

s“x llnorltues w&!l hauc loWer rea1 property values. " Assuming that the real value ;

v

Jp—

- N

- For the sample of unified districts the vector ZQ’ the set of district

characteristics and nonschool inputs whlch affect school decision-makers'

-perception of educational qualnty, contalns one additional element: the fraction

’of elementary school pupils (SE) in the dlstrnct. This variable is snmply in-

i
t T

I} \ -~ -
ﬁLP Section | the g@%uable \lus defined as the ratno»of real residential

} to total real as;;ssed vafuatnon of property (1. e.,)) V /V where V and V

7

' ﬁt has been suggested that the income and tax base composutton effects_on

School spendung are I}kely to be confounded unless the relatudhshlp between o ?

4 .
community income and the value of residential property is explicitly incorporated

into the model 23 _/ For th|s purpose, it has been assumed that, as in the case

of any consumer gaod, the quantnty of housing services (as reflected by real
T ‘I/
1

residential prope N values) consumed.by the res:dents of the community will . .

depend (posltlvely) upon real personal dlsposable 1ncome (Y) and upon various

environmental characterlsfics of the community. - For simpllcity it is assumed

that these envuronmental characterlstlcs are captured b; the racial and ethnic CY
composntlon of the community (neasured for emp;rlcal purposes by SB and SS)

under. the hypothesus that communltles with relatively high proportlons of

-

of resndent:al property may be approxlmated by a‘%inear\fynction, one may " - _

speclfy the. followung expressuon for the ratlo of real resideptialctovtotal real'

assessed 'value. of property.3q4/



16 :
. LY = .Y o{1/V)+ Y Y/v) +7, (SB/V) +7 (Ss/v) (1)
where )’ 20 and')’z, )’3~t:o Ihls.equat:on may then be substituted for V

E oy
in equatlon (10) to become 2 determinant of school expenditures, -

s . Lo 1\

The Econometic Methodology

l\‘ Because of the relative}y small samples of school districts, it seemed

appropriate in most instances to use linear approximations for the relationships °

4

between the dependent and independent variables specified in the behavioral

equations. However, in some cases variables are entered into the model in a

.

nonlinear form because it (1) improved the predictive power of the equations,

",

[y . o
(2) inzzéased the precision of dhe estimates of the average elasticities of the

depend. t variables with respect to.the particular independent va}iable,

~ - Il

. '1 ‘ -
and/or (3) conformed to a priori expectations regarding the natyre of the

rela(ionship. In all of the salary and demand equations, theébudget,(R) anhd
AN

distriat s|ze (s) varlables appear in a nonllnear form as - thelr |nverses

(l/R and i/S, respectlvely) to allow for a varlatlon in the rate of response

] e ¢

of personne] salarles and demand for school inputs to changes |n the school

budget.%l_/ 1 o '

. . 7 -~ : Fi

Furthermore, in carrying out the derivation of the properties of the budget

equat ion (IO), one finds that the two varialbes Rg and S/N enter the relation-
& - .
shlp multlpllcatlvely. In fact, the partaal derlvatlve of R with respect to Rg

is proportional to ;iN while the partial derivative of R with respéct to S/N

. © e

Is a linear function of,Rg. The empirical relations'have been specified in
\ ‘ ’

ofder to reflect these theoretical propositions.

o
n

The.sYstem of equatuogp which defunes the model appears to be recurs!ve |n

l

- R, That |s\\each of the satary and demand equations depends upon the per pupil

— N

\“tudget (R) which in turn=depends upon a set of” exogenous vartables. However,

s #
.o . . -2 -
e

T 18
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-

since the-equi}ibrium values of the personnel salaries and demands for school. ‘

. TR
inputs are, jn fact, detérmined simultaneougly with the size of the district's
. . beem, '
. budget, the budget is likely to be correlated with the disiyrbance tFrms in the

LT ‘ .. a .
salary and demand equatioﬁsz In order to provjde for copsistent estimates of

the parameters of the model, two stage leas sduares/is used to estimate the

salary and demand equations. In the empfrical application of the model, Qowever,

~a

both ordinary least sqdares and two stage least squares methods were used. Since
the two estimation procedures yield substantially the same-tesults (with 25LS

estimates exhibiting somewhat less precisidn:-ldwér t-statistics--than the OLS -

estimates), the empirical analysis wiiT‘focus.atteétion, for the most part, .on
oo H

i

the 2SLS estimates. . - . T S

* The .Empirical Results32 / o . | s

—

" v

- ~

Only a subset of the empirical resul ts aré‘disﬁussed in any detaileecause
_\\ -

the -

.

of the difficulty of interpreting the net effects of changes in some of

- \ RN
exogenous variables on‘the allocation ofwresources.1 Some of these variables
. ~ ' \

enter the model in a number of places and involve QLrious opposing forces on the

,
» 1

N, . ( .
equilibrium values of the decision variables of the district.33 / For those
~ : \ . -

variables for which the net effects are difficult tp evaluate, theif .inclusion
in the equations is assumed to be in the capacity of contro! variables and no,
attempt is made to interpret the empirical results.| Where the patterns of the;

net effect; are reasefiably clear and the variable ip regarded as gentral to the = -

«

evaluation of the mpdel, the significance and impli%ations of the empirical

‘results are“discusse Y

The Demand for Teaﬁhgrs. It has often been suggested in the literature

A

that the demand for teachers, énd f%r that matter public emplo? es genexally, =
' 34

s likely to be relatively inelastic with respect to b&dget.aqd price nges.

. L - 27

. . ‘ . . - —_
- e . 19 R ¥ ’




*, p/ .
f this emplrlcal analysis is to test these hypotheses

i

regarding the elasticjty of the demand for .teachers, -~ f .

for teachers in gen rally//nelastlc with respect to changes in the budget — _

N
of the school dlstr ct. The estimates imply that a one percent increase in

e

/

Table 1 about here
. ~

" school eerndlturesXWlll, on the average, lead to between a 0.20 to O. 26 percent
lncrease in the demand for teachers. ‘O the average, such an increase in the

demand for teachers is equavalent to a decreasé in class size of approxlmatefy
¥

\\\l/l6th of a pupil. Alternatively stated, in order to induce school decus:on-

-

m\kqis\tzhiecrease elementary (high school) class size by one pupll one would

' . ’ e

have to increase schoolbudgotsby approximately $150 ($260) per pupil. This - -
\

‘tmplues the_ exustence of a somewhat rigid percelved educataonal technology

~ 7
with regard to class sizes (i.e., the number of teachers employed per pupil).

a

The nonlinearlty in the budget variable implies that the low budget__

districts which presumably have larger class sizes are more eager go\\educe “
P

class size esponse to increases in their budgets than are high S/dget

S
“

distrifts whsch already have relatlvely small class sizes.BS/ ln fa/t in %
N

et (defsned as one standard devnatnon above ‘the mean budget)

all cases high bu

districts requirg more than three tlmes/the badget 1ncrease requared by the low .

budget (defined as one standard devuatlon below the meah Bndget) dlStrlCtS to D

induce a reduction in class'size of one pupil. Presumably, once"a ccrtaun leVel'

of class s:ze-ls obtained, district decasxon\makers apparently are tow inclined !
‘ 3,6 “’
A=

ko’ dlrect budget lncreases toward employment of other types of schoal tnputs
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| The prlce elastlcltles of the’ demand for teachers are reflected by the

| ’
i response of teacher demand to changes in the opportun|ty costs WT, Wi, and

NA.‘ Unfortunately, because of the relatively high paur-W|se correlatlons be-

c—,

tween these opportunity costs over the samples of school dlstrlcts, the estimates

of the elast|c|t|es of demand are likely to possess a low level of preclsuon.

Hence, these empirical results are to be |nterpreted with due caution.

———

"In both elementary and unified disn{icts the demand for elementary S hool

teachers is relatnvel} inelastic with respect to changes in the cost of tegchers' .
- y

servlces, (| e., (41 [EMT) (HT/T > -1, Ihe demand for elementary teachérs
employed in unified d:structs is relatzvely |nelast|c with réspect to -each of

the opportunity costs. This pattern does notfollmw,however, for elementary

A

teachers employed in elementary dlstrlcts where the, absolute values of the

prvce elastlcltles are. relatlvely larger than .those for elementary teachers in
L

unified dlstructs and are greater thanunlty in two cases (i.e., wuth respect to

?“'

i [

impact on the percgﬁved quality of educational ngleeS és would a simular

WI and HA) ‘ ,?
The demand for high school tJ&chers appears to be generally more pr|ce-
elastic t%an the demand for elementary teachers. Perhaps one might attribute ‘,_{
this daf;erencelan pr|ce elastlclt\ s tb the probable difference in the natuﬁe - ?
of the perceaved educational techno%tgles for the two levels of education. <
That is, va/;ations in high school gﬂass sizes may not have as ~stgnificant an ) é
" |
i
|

varlatlon in el/mentary school clasi suzes.37 / Therefore, one would,exggg\\\\\;;\;\;

that a change in the prlce of teachens Servlces would tend to ellcuf*a re-~ , o
s i

latively greater response in the dem‘md for high school teachers than in the

. . . » 1
demand for elemen hool teachers, - ——




20

Notyce that while the demand for teachers is negatively related to the
14
cost of teachers' and the cost of administrative services'(reflected by WT

v

and WA, respectnvely) the demand for teachers is positively related to the
opportunity cost facing teachers' aides. The implication of this result is

.that the cross-compensated-substitution effect between teachers and teachers'
. il L 4

38

aides is positive and outweights the budget effect. _/ That is,“teachers'

aides are substitutes for teachers in the production of educational services.

Although teachers' aides cannot legally or effectively rep[ace a teacher in

" the classroom, their presence reduces the burdens imposed.oh the teacher by
’larger classes. Hence, to some extent, one might expect that one response by

school decision-makers to a rise in the relative cost of teachers' services
. - M ' v -

would be to increase class sizes (reduce the demand for teachers) and at the

same»thne increase the demand for teachers' aides to compensate for the lower

v

teacHer-pupil ‘ratios, and vice versa. L ‘ . -

It can also be: seen in examining the emplrlcal results that class S|7e is

Aposatnvely related to district size althcugh the relation is statnstncally

lnsngn:flcant.39 / For example, the d|fferent|al in class size attrlbuted to

’,
[N

an increase in district size from minus one to plus one standard deviation from

the mean is about 1 2/3 more pupils for high school classes and about 2/5 more
# . . .
pupils in elementary classes, ceteris paribus.. This positive effect of discrict

i
-size on class size may reflect some. combnnatlon of a stronger preferenCe for
“larger classes in larger school dnstrncts and/or_the impact of nncreased district

s!ze on the costs of lnstructnonal and admlnnstratnve |nputs (l.e., the—salaries

, of teachers and administrators) which in turn reduces the demand for teachers

~ : —
= . . .

~

(increases class size). ,
™ - L'

1 - .
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The Demand for Teacheeruality. TheﬂempTrlcal éstimates of the demand equations .,

[

for teachers' experience-and edugatlon are contained |n.Table 2. ln examfn|ng

* -

- T <
’ fe\ 2 abdut here®
,,,,, : LR

N B ’ ;\. = '

\

the results of these teacher quality demafd equat}Ons, one discovers that Frey's

€1973) conclusion "'that once in_equilib?iuﬁpthefschopl board will continue to
. 4 .

be on its equilibrium 'expansion path' simply by increasing or decreasing the
number of teachers!' is |nconSIstent with the evidence.h\ / The key results
‘«I
- which reveal the nnconS|stency is the StattstieallSIgn:flcance of the budget )

in determining the demand for teachers' experience and education by elementary
districts and the demand for teacher education in unified districts, For

elementary districts the budget variable, (1/R), Is statistTca!Iy significant' -

- -

at the 99 percent level n both~quality demandy_gpations. For un1fied distrfcts -

€ 2

the 25LS estimates of the budget elastxcntles of the demand for elementary and
. ’ - 41

high school teacher edu;atnon are both sugnlflcant at the 95 percent Ievel )

' o.

That is, ceteris paribus,"an increase in the size of the district budget leads

the school board along an "expansaon pqth' which requires both an tncrease in

~

the number 6f teachers '(see Table 1) and the quality of thbse teachers as //(
{’. ' N
indicated by the increase in the demand for teacher’ experlente and education. ‘l/

It does, in fact, appear that wealthier schoqlidistricts do "outbid" peorer ’
3 s ) . ~ ‘,’ /
) distrncts for the serv;ces of better quality teachersa ‘The extent to which this

e

Is true is an empirical question and one whlch will be dnscussed further '?V

connection with the estimates of the salary equationse--"~ .

AN

1

1

|

|

: |
" These results are in d|rect\z;£trast to Frey's theoretical conclu5|ons. A i
|

i

|

|

|

|

1

i

SR ‘ |
. : |
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In Section | It is suggested that schoal distpicts Operate‘under a con- .
— J . o
stra:nt On fﬁe choice of teacher quality due to tye exrstence of tenure laws =

S~
for teachers. That is, tenure laws allow d//tquts to choose. the numEEr of

~

teachers on the basus of enrollment needs, but in some cases constra|n the -

-~ o

Cdlstrlct s cho|ce of the combination of teacher qual ty characterlstlcs (i €.,

\‘

which. teachers will be employed). Tenure arrangements require districts to
retain teachers according to thejr seniority. Hence, gjstrict decision-makers

. may f(nd themselves havnng to/retaln a teaching staff with more experlence or

educational preparation than would otherwise be‘desired. Constrafnlng

teacher quality to be greater than the de;}r/d (or optimal) level implies that '

@ & -

the- marglnal benefnts relatlve to the mgrgcnal costs of addltnonal unlts of

teacher quality characterustics’are lower -than for alternaf‘we,school inputs.

Af enough districts in the samples are operatihg undér:the teaching qualityf

-
EY

‘ constralnt, the demand. for the quallty character?st:c(s) would* be constrained

-

away from the optimal level (that whlch would be chosen in ﬁhe absence of

- the constralnt) and would, therefore, be unrelated to the |ndependent varlables

“
!

" {z, R).. Based on this criterion, the demand for teacher experLence by unlfued

A

dlStrlCtS appears on the average, to ‘be close to th\\Tawer bound constragnt34h2~ja}.:

. ’

For the demand equatlon for high school teacher experlences one . cannot reJect

X .the/null hypothesis "that the coefflclents are ident:cally zero (see Table. 2),

-

while for the equatlon for elementary teacher experience one can Just harely

reject the null hypothesis at the 95 percent level//?/;igniflcance. Furthermore;

]

1

the'budget variable is not statlstucally signi‘icant at even the 90 pércent level

-’

in either the -demand equation for elementary or high school- teachers' experienc ;




1

Y '\|nexperlenCed teachers. xThat IS, the hugher rate of turnover lnc;jases the

,\a teachlng staff with "to much'! exper]ence. 43 / / h@. T

Ve

¥ evddence that the margtnal product per dbllar spent on teacher -verbal abllity

\ 23",

perience 1s sma]ler bhan that for alternative School inputs. Because of Lhe :

1..

constralnts lmposed by teacher tenure arrangements on dlstrlct decnsion-

? ’ A)

klng, schbol offnc&als are unab]e to adJust the Ievel of teacher eXperlence »f.'l
downward ‘to |ts optlmal fevel. Evcdently, school declsion-makers would prefer

a higher rate of turnover among teachers which would allow for the replacement

- . . ..\ '

5. of the o]der, relatlvely more experlenced teachers wuth the newer and more

o

e

4 . 4 \

aballty of the dLstrict t:/7djust dowhward the average level Df ) perlence¢of

. .: .o W/ .‘. e
Y 5 . '\.

o It s interestnng to note th t Levfn (1970) recently presented some
‘ ot

\ v

ums‘ﬂess than the marqnnel product per do}lar spent ‘on teacher experaence.

Thls relatuenshlpelmplles that scheol dlstrlcts have relatsve1y too much ex=

perlence and tOO‘l'ttle teacher verbal.ab i'ty. Levnn s fxndlng ns consistent

: Wlth the results pﬂesented ln thls paper thag unlfled dastrlcts apparently

!" y‘.\.‘ .. e B

I,
have more than the qptlmal amount of teacher experlence due to the lower bound

' \ .\ ‘ : ., .
o‘ l

constralnt on the dlétrlcts' cho:ce of the average level'of personnel expernence
'l : * . ‘”.\.', - - . .

imposed by tenure‘ {g Dree et ’

E l‘ o M ' ' B : -

One mlght alternat1Ve]y konclude.from the results of these teacher experaence Z(/

.

equations for unlfxed distrlcts that Frey s specuficatlon of thé model of tﬁe-ﬁ>\»\

L]

school dnstrict is correct and that wealthier districts do’ not outbnd poorer dls- i {“

/e S
trlcts for teacher experience. However, thns conclusion does not appear to hoid
/ N I

for/elementary‘schpql dsstrlcts nor'does It hold for elther type of distract Wlth

'r'\rebard to teacher education._ The author/would suggest that it Is doubtfu1 that

e preference $tructure or the perceptions of education%i quality he]d by

A ’ "

eiemcntary or unified dustrict officfals shou1d be so significantry differe "
o . LY : s I




. K .
\ 1"v f . ] . ¢ P ’ . e
8 . N . M

4 as to cause this'difparity‘in results:,fBaseQ on this reasoning, it appear

- likely that the hypothesis proposed above regarding the impact of the tenure

W S oonstrannt is a more plausnble explanat\on of the. empirical results.

-

\_lf - Salarfies of School Personnel. The empnrlcai estnmates of the parameters of the

» . o '

..;\(salary equations are contdined |n!TabIe 3.' The rpsults indicate that the budget

N A] + " . v -
o o FECIPEEEY * .o, “ e - " P
. ~ ~ - =
o " ¢ ‘e I . ’

~ ) e . o . .
e . L S B 0 .on
. > o

5 ’ f 4 o, AR ! 'y ' L 1 . ..n ' ’ ) i . ‘
N I N %,{ s TS0 -7 Table 3 about here * . / : : .
~ YSRVERR T By, - o - . . o ) .
R 'a/ L e —— - -7 :
Lo tdgethpr with the exogenous varnables eXplaln a falrly substant;al proportnon
T e
PR . . - €

cheN of the var:atlon in the dcpendent varnables.a For a]l but one of the salary

. .
[ il Py

)
; equatlons ‘for edch.type of dlstrict one can reJect thenﬁull hypothesis that the .,

A P

yectors of cqeff|C|ents are equal to zero. However, the hu1l hypothesns cannot

be reJected at even the 90 percent level of sngnnflcant in the case of the

equations for | the salary increments pand to teaghers for unuts of education o

his suggests that perhaps these salary |ncrements are exogenous'

« i
3, .. s

crltncal test of enogeneity of the personnel satarles is the statlstlcal

‘son and to Pllustrate the*dufferenCes in precns(on of the ZSLS*and OLS

-y Y »

|

1

!

|

- |§ance of the estimates of the budget efastncntnes. $or purpoSes of com- ;
' |

|

i

. k-3 x .

: L
‘sented-in Table h ln general the results appear to be conslstent w;th the 7 -
\ ‘; /_ 1

AR A ':“ . o X N

{ b ,".l. '_'7'. ' "' e ! ' .n// ‘ ‘ o
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o : L Table k‘about here et »1. IR i
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x‘-‘w«r"w e

hypotheS|s thaf the salaries f g;;gbensaggggadm*ﬁfgfra or are endogenous to the

i

. - o ,‘:"3’" i
h,deci.sion--maklng process of the school dnstrict. Furthel;morcJ tbe‘net—effeetsgof i

| i

L

.4

J

i
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‘a change in the budget on equﬂibnum salaries is posatwb i.év, (JVIBD);, (30/9R)= ’

dbl*/dﬁ) 0 This' result suggests that perhaps- dlStrlCt decusuon-makers do per,celve B

Q
.

. -some” po-.ntive COntrtbutuon to educatlonal quahty by "decreases -in teacher turnover

\,-(e) and/or mcreases in the level of tea

Lo d

ST qualvty charactertstn,cs (qTO ; other

appears. to- hgld trqe as weﬂ'for )

}

snperintendents and principals. That is, there appa ent.]y is some hke‘llhood

.+ than experience and ‘education. This conclusi

.that the salaries of school 'personnel, both v-nstruct onal and admmistratuve,a!o
. k4 o : . . . ’ - i

depend upon a sét of conventionaliy accepted individual, qu&lity characteristics

' (the- demand for wﬁ:ch is assumed to be positive related fo the drstruct s «
. budget) other than the characteristics of experuence and ed(:catnon which are
d '~Av..~ - sy R . s ox /- ('—- e . , Py
:__,1'.‘ Wc%‘ﬂmnly recogmz’ed |n Alsth tfsalary scheduies. - (
- ‘ Al

v

Note that ‘some of the coefficients betweem person.w,salaries and the
i -i . 3 . N o ! - -
fraction of minority pupils in a district are negative. This resuit is not

necessariiy incons'TStent’with the hypothesis that school- personnel- require - me
4 ' positive pay incentives to work in digtricts wnth large proportions of minority

pupils. The structural relation may pell be posntlve, ie e., BH/BSB BW/ESS 70,

) /} ‘ The observed negative felationship may simply reflect, for example, a- relatfvely
s:‘j . . 'strong negatme reiationshm’ between the demand for- the quality. characteristlcs
S’ - - g and the proportlon of mJnOrity pupuls. Perhaps ml'norlty grbups rely to 2
g “ relatively greater 'extent ugop the tradltuonal parameters of teachen:{quahty sech
f{“:‘;' , as experience and educatlonaf Jsreparatlon rather than those cha’ragter?ivan:s wh:;h

~might be reflected by qTO.M

t -

» This positive relat ions\i p-is apparently a reflectlon of one or a comblnatlon of

/ <
two factors.‘jl) there is likely to be a posutlve relatlonshlp between distruct i ’

e,

slze and the nonpu:unlary dlsadvantages of mb1oytnent ina given dustr-ict, and
i .-

’EC S 27 e




St

. . . ., |
5o : :
(2) thete is some reason to -suggest’ that the marginal product of personnel quality
(and)ar‘ticularly administrative quality) is"positively related ‘to district
slze (i.e., 2MQ 73S >0). : .

a . 1
Table 5 present.s the magni tudes of the salary dlfferentlal paid. to teachers,

¥

Table 5 ahout here\\ .. } .
/ \ 5 .‘ R

g ——

etween large and swall di‘stficts, ceteris paribus.

principals, and superintend
11 (1arge) disfﬁ‘ét—rs—d-e'f+ned-—as—one—uﬁj.r;ﬁ.\_i§ ‘on‘e
elow (abovet)‘the'mean district size. Notice: that, to some

renc!,in’ thegsalary differentidls between elementary and:uni-"

~

L] . - ‘>_: _ . . ” *
refl'ect the smaller variation in the-sizes of elementary.school
—— m—— T ’ '

it should be noted that without m\’em*on the‘ quality

Ncs of staff members, it is not possible to separate emptrically

fled distric

districts.”

characterist

T~

the proportions of the salary differentials attributed to each of the factors

“

referred to above. " . .

According to the results in Table 5, the dif?erential district si'ms ap>pear .

to have more of an impact on superantendent s than on prtncupals' salaries, . and
o 3

. more .of, &m |mpact on principals' salaries than on teachers' sal‘anes._ Both of

» .

\ .
the factors referred to above are likely to operate in this dlrectlon. One

‘

migh't argue that the burden associated with the ndnpecumary dlsadvantages of _

.- “ 3 > 1 ‘
workmg in Iarger school dlStI’ICtS((?é.Q., the.greater ttle bureauc.racy, the more

~

impersonal relations between varuous levels of staff' and the greater diversity

of community attltudes result:ng in lncreased probab’;lnty of confluct) js -

greater,’ the hagher the pos:tlon of the staff member in the hlerarchy of dastrlct

decaslon-makmg. The implied hypothesis is that’ the nonpecumary dusadvantages /

of district size increase with the scope of \d:eusaon-m‘aking, Furthempre, the’

-



:;v‘. -

.-a portion of the pupils in the district (i.e., the pubils in the respective

»school d:strtcts maintain larger schools “than do smaller distrixts. > /- Larger
'schools in turn imply larger admlnlstratlve units to be perated by school

“principals. Finally, this suggests a-hogher marginal product for principals!

" salaries and class size due to the pgsitive relationship which has ;een noted ¢

' §
iarger class sizes, cmply afgreaté?%ﬁarglnat product of teachers qualuty

. ' ‘ . ) ,
impact of the size differentials on the marginal product of staff quality is
likely to be greater, the higher,the pesition oﬂ.the staff member in the

hierarchy of decusuon-maklng since the decisions of higher level staff members

genera}ly affect a greater quantlty of resources and larger number of pupils.

-

For examp]e, the decusuons of the superintendent will affect the operations of

the entire district, while the decjsions of the principals directly affect only

school), and the teachers' decisions generally affect only those pupils in a

single classroom, . ' :
) e . . . S . Efi, La b
> The size dlfferentnal effecfs on principals™ sataries actually -operate

that larger

through a secondary mechanlsm. It has been observe& empir}call

: .*

quality which leads to the selection of the selection of better quality °
principals and the payment of higher prjncjpals' salaries by district decision-

makers., A'similar analysis also appﬁies to the relatiéaship between tdachers'

- ’ .

between school size and average cfégs size combined with the positive relationship

. » R . J . . .
between district size and school size. That'is, larger districts apparently N
3 *

maintain larger schools Whlch in turn seems to Jead to~larger class sizes., ;if
3 :

)
(according to the reasoning in Section 1) which leads to a greater ‘demand for

-
[y

teacher gquality and, hence, higher teachers' salaries.
‘ . -

.
AN
e N
’ ~ "

Pemand for Educational Expendnture.‘ Attentio of the empﬁrical analysis-wilf

naw “turn to an evaluatlon of the impact of changes in various demographlc and

flnancla! j?aracterlstlcs of the community and chapges in- factors reflecting




educational budgets.

~ N,

. Estimates of the expenditure demand equations are contained in Table 6.

“ i
4

- i - - Table 6 about here

“

Inlgeneral these equations explain a‘feasonably substantia! proportion of the

‘variance in school expenditures across districts. The imblications of these

empirical resqjts are generally consnstenfﬁwnth those predlcted by the model.

ot

As preducted by the model the partlal deruvatnve of educatlonal expendi-

- R v

T - tures w:th respect to state and federal grants (R ) lie, for the most part,

-~

between zero and unity for both untf!ed and elementary school districts, The

estimates imply that on the average, for every one dollar lncrease in federal

‘ 4
or state aid per pupil in schoo!l dlstrlets,.approximately eighty-five cents

Is used to increase school expenditures while the- other fifteen,cents is used
to reduce the local burden of school property taxes. The magnitudes of these
7

aids effects are consistent with the results of previous empirical studies

of the ald effects dh educational spendmg.”7 7/

The empirical results are also. conslstent with the specification of the

model to allow for the possibility of a difference between the |ncome'and aid

\

> effects. Xhe impact of an increase in‘federal or state aid per houseéeld is
statistically significantly larger than the |mpact of an equijvalent ipcrease -
- t .

in dlsposable income per household. Thése results suggest that schood -decision=-

» ~

makers are more wnlling to spend ‘for educational services out of aid funds from

federal or state sources than they are from the income of residents of the local

LY

eqmmunity.hs_/ ‘ “
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~

- there has been a confounding of the income yith the tax base composition effgcts

29 .
The magnitude of the income effect for elementary»districts (2R/5Y = 0:0637///

is in line with the estimates presented.in preV*SE;—;t:Hies which’ range from

T .

0.023 to 0.060, 49 _/ The estnmated income effect for unified districts lS

statistically |nscgnif|caﬁk, and based on the results reported in prev:ous\ .

*

studies appears to be quit€ low G?R/&Y 0.008 ). One might suggest that

[ 4

which age represented by the 'set of varlables /v, Y/V sh{v, and SS/V. ,Em-
ployan:(;Tt3rqat|ve formulations of the expendlture equatibn for the unified
-t . ’

distrilts |nclud|ng various combinations of the income and tax base. composution

{
l

variables, qne discovers a ‘range of estimates for the income effect of from
0.0037 to'0 025:with the t:statisti:s ranging from 0.15 to i;58, respectively.
(For the sake of colparison; the same alternative formulations were\run against:
the elementary data. The results indieate little difference from' the results
reported if Tabie 6 except when the variable 1/V is left out of the,e'éuation.w .

Leaving 1/V out of the equation—has the effett of reducing the income coefficient

from 0.063|to 0.046. For the unified data, elimination of 1/V raises the income

coefficient from 0.0083 to 0t025.) Perhap§’a ]arger\éizzte with better data on

the income and tax base position variables will be regquired to assess more

”precieely'the effects of changes in community income on local educational

- . < f/ c’ . *
expenditures. //,///”f////i & ’ .

There are ty ects of the effects of a change in the pupal house “#atio

A
T e= C&

- ‘e }‘"
on schooi_‘expenditures. On the one hand, an increase in the pupti-ﬁbésehold B
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v . -

household ratio may reflect an increase in the number of~fami1ies in the communif&

[

with school age children, nncreaSIng the preferences of the communlty (and, hence,

school decnsxon-makers) for educattonal services (Q*) and, thereby, exertlné a

positive influence on school spendtng. Empirical estimates indicate that the-

~

net effects of a change in the pupil-household ratio on school expendntures

—~=es v v -

appears to be negat:ve. Bd%ed on the e§t|mates, a one .percent increase in the

4 )

pupnd household ratio wogld lead to approx+maiely a 1/4th of one percent

decrease in school spendJng for Uﬁlfled dlstricts and 2/5¢th's of one percent

s

decrease in schoot spending for elementary school dlStrlCtS. Apparently, the :

———

‘negative impact on school expendi tures. resulting from the |ncreased tax burden

~

family) required to support a given level of educational quainty is stronger

per famlly fwhich—ts due to the increased number of school age chlldren per ) 1
|
than the positive impact on school spending’ resulting from the relatively greater %

preference for improvements in_eddcational'qualitv that one*woutd~expe6t to

characterize a community with a Ia?éef‘number of famillies with school age

- Vo
children, ‘'

As indicated in Sectlon I, an increase in the rat|o of resudentnai to total

assessed value of property (i.e.,)’) wtll tehd to reduce edu&atlonal spending

sTnce residents of the communlty wnll tend to bear a Lapgeriﬁfoportlon of the

local tax burden. ThIS refleats the ﬁypothesns that schodl decnsion-makers gave

mstronger we't ght to the preferences of resndenttal as opposed to busnness

prOperty taxpayers within the communlty.”9 / Thus effect is referréd to as the

: K \&
tax base -composition effect. . . N
| ]

Combining the fact that IR/3V€0 with the information contain&éd in equatipn

H, the signs of the following derivatives of the expenditure eguation can be
. r . *

specified: IR/F(Y/V)< 0, IR/F(SB/V) > 0, and JRLI(SS/V) 70, -An increase in the
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Y 4 .
Y, $B, and SS constant. Therefore an increase in V, which reduées the ratio

of residential to total assesse
positive impesﬁ_oh edgca;ighal-spendang, i.e., JR/JV >0.

ln-general the empirical estimates of these various.partial deJivatives
are consistent with the theoretical specification of the tax base composition
v . .
_effects. As the ratio of rea},income-{o total real assessed property value
increeses the | ratio of the real value of re5|;:>t|al to total property increases
which reduces the incentives for school decus:én-makers to spend for educatu\)nal\r

e —

services. Based on the paramecter estimates in Table 6, a one percent increase

in the ratjo of real income per household to real assessed property value decreases

educational spendung, on the lverage, by 0.44 perCent in unified districts and

i
0.60 percent in elementary dnstracts. } . | .
An |nc2ease in SB and SS, eeterus paribys, wou{g bE'exPecteH'to.have a. i
negative impact on the ratie of residential to total property value in the - ,
community. Heneé, an increase in the ratios (SB/V) and (SS/V) should fead to
én increase in school spending. AII but one of the coeffacuents have the correct ]
sign (t?f., positive). The coeffacnent SB/V for unafred dlstracts has a negative
‘sign g&f is statistically lnsugnlflcant. Because of the hagh paar-wase correlazlon 1
» . between’the variables- (sB/V)- and SB fhe incorrect sign on (SB/V) could perhap? - é
? reflect a confounding of the effects of (SB/V) with SB. . Cew 1 ‘%
' Finally, ae is demonstrated below, an increase in totfl property value.(hé

!
]
holding Y, SB, and SS constant (which amounts to an increase in business property) j
|
1

does have a positive éffect en edUCatfenél spending. For unified distr{cts, -
, . ’\‘ '[ - .

one obtains

7
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“ - Ny .

2R
- =-——(l357780 hooo-¥-7285kio-sa+5129,oo-ss
av v - ] v \7_ Yoo

=oow8>0f* ' S <

- -

and for elementary districts,

'ai'%&z 6525700 = 529.0 « ¥ + 6,577,050 - SB + 663,028 y
=0, OOM , L T

) =

where the values’ of‘the dernvatives are. calculated at the mean values of the

——— A -

variables v, Y $B and SS. In terms of elasticities “these reSUTts suggest =
\\1 S e

‘that, on :hg/average, a one percent increase in the real value offsrapeft¥.leads

[ -

to a o.iﬂo percent and 0,035 percent increase in educational e&pend+tur// in
unified and elementary districts, respectively. ‘

The exogenous variables in€luded in the vector Z reflect,’in part, the =

prices of the school inputs and to that extent provide school .decision-makers -: ///;:;%1

. with some concept of theucost,of educational quality.a The three major

variables which reflect the prices of.schoo inputs are the<5pbbrt9njty cSZts’ffr" ;7“14

WT, Wi, and WA facing teachers, instructional aides, and school administréfbrs, . ~;j

-___xespectivelxl__jhe results in Table 6’1ndicate that_ school expenditures are ; - 'j
> positively related to the opportunity cost variables‘in all but one cdSeg"%.f | ~i

- L4 ez*a&ﬁﬁﬁwﬁﬁ for elementary distrlcts) However, given the colinearltvﬂ—“riiiix;:l}

which appareJtly exists hﬁtween these varlables, it is difficult to draw 7 a ‘i‘

conclusions with regard to the |ndividual elasticities. The overall effect of - -

an increase in the (|mpl|cit) price of educatidnal quality (i.e., the effect

of a uniform increase in HT w:, and WA) does appear to. Qe\fosltive which L

H

suggests that school decus:on-makers tend to resist signiflcant\deczeases in ;1

T
the quality ‘of edUcatlonal services in response to i/creases in” the costs. oF\\-\

I

these services. This result is consistent with the :Zfothesif/that the demand ,Ey}-“}
for educatlonal quality by the community is relatiyely inelastic.. : 5?; "j
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‘e

- exogenoys variables on 'the equilibrium personne] salar‘es'and |npu ,

~

pends upon the d|rect effects (uf any) onft "allo!!tlon of educational resources,' "

and the lndurect effeets on the determanattqn df\educational expenditures—{ive.,

{ , ¢ N -
- the size of district budgets), based on the "allocatiog/oﬁ community resources''
P . T~

PI’Ob]em. N . i ’ . N \"\\\

. -

-

- Because of the relatively smaFI budget elasnc:ttes

\.

. supply price apd input demand ‘equations, the total impact of chafges in the

various eleﬁents of Z are not substantially different from the direct allocative ’
effects dnscussed above. For example, the effects of district. size on salarues s

_and input demand are not altered perceptibly, and the implications regardlng
- Py ¢

' - the relative price elasticities of elementar ’ opposed to high school ' Iy

- , v -
- \ . ‘%-'v— »

Perhaps'the\mqst tnterestgng indirect allocatxve effects involve the —
-~ e~ " > / -

e i differences/betﬁée districts causedQEz\\

rences in the levels of community

. )

irical results indicate -

-

fncome (Y) and the state.and federal grant ).

N

that, ceteris parlbus, dlstrftts:Wlth higher Iey "e—per houschold or

/
!
|
i
j;. I E————— < T, B
=

~ larger grants per pupil will tend to spend, more on educational secyices, pay
~—2l \
- hlgher salarlés fd*schooi p<\sonne1, and. employ-greater quantltles of SChOO]/lﬂ'

~——— _

a ) puts ger pUpi] Because of the manner .in whlch state, and to SOmeeextent ’

’ o

federal grants are dtstrlbuted there is an |nverse/relat|6n between»the level

- rof'communlty/f;;ome and grants-ln-ald acrogs' school dISIF1CtS. higher income - .

fcommunitles generaily receuve 1ower levels_ofzgfants, and-ulce versa:sT‘/ One

of the objectives of providing schooT dlstricts with state and federal grants-

- . s

- - 4 ' _J‘

in- ald is to equallze educatlonal opportUhttaes across dists?cts by compensatlng




o

for the existing disparities in wealth which would otherwise Tead to differences

in the:quality of educational services supplied to children from different

sbcfoeconomnc backgrounds. .1t is, therefore, an interesting exercise to

pd ;

determsne to what extent dlfferences in the dustrlbutlon of these state and

federal.grants compensate districts for dlfferences in community income.
Using the parameter estimates reported |n Table 6, one can estimate the
dlfference in school spendung observed b/tween high and low income dlStrlCtS
P

attrlbuted to the comblnatlon of the income dlfferential and the dlfferentlal

level of. grants-un-ald between the districts, ceteris paribus. ‘Because of
: -

the apparent dlffrculty in isolati the effects of changes in community income

on school spendlng in. the sa e/of unlfled districts (see the discussion of

- the expendlture demand/eﬁuat?on above), only the results far the saMp]e of

h"‘

t
‘L

e;efentgry dnstrncts will be»used to calculate these dlfferential'eftects of

-

i come and government grants on resoyrce allocation.

LY

e > RSl

Let AR and AX be the net budget differential and the income d}f?erentlal

‘,between the high and low income dlStFICt, and letlAR /llY represent the

dtfferentlat level of grants assocnat;d/ﬁt]h'a glven~|ncome d1fferent|al —_—

wsthln the sample of school dt/;rfets. then equat;gn_ilZl—can—bemused¢$oAﬁ

estlmate the net budget differential bet%een high and 1ow income elementary
' - : . * ~
districts. y A ) , . «

oAk =(0.83 - “Ro570.063) - avS2y " Q12)
. . / . , ‘ i .-
¢ﬁRg/ZSY is estimated for the sample of elementary districts using linear
regression; The estimates indicate that for each additional $1,000 of comnunity

income per household, the average elementary,distrtct gives up $18.02 in

grants-in-aid per pupil. Gfved this estimate of‘iRgllkY,Aif one finds that

&




~ average, high (low) income districts spcnd more than low (”igh) income dlStrlCtS

¥

despite the differential level of grants. AlternatWely stated\\f 4R >. b (4 0),

-

it suggests that the distribution of grants-in -aid does not, (does) compsnsa_te’

districts for differences in community income. ) R
! .

Substituting the empirical estimates ofARg/Ay into equatio'ns (12), one
finds that for each addi-tiOnal‘$l,000 of income per household, there is a net
addition to the school d_istrict)t}xdget (despite the lower level of grants=in- / a

aid per pupil to higher income districts) equal to $48.04 per pupil in elementary

districts, respectively. Table 7 illustrates a hypothetical example of the net

~

Ta;ble 7 about here

‘.

"differences in school spcnd'ing, salaries of school personnel, and the.demand for

n L4

»

school™ inputs between a high and low income district. The income differential
between the two hypothetical districts is assume to be $4,000 per household

which is equal to somewhat less than two standard deyiations for the sample . .

. o o ’
L3
. ) , * cap . . . . 1‘» o
’ ‘ ' 3) / i ! : l . :
. AR > 0(<.0) for a positive income differential, then it implies that, on the .

of elementary districts. Difference§ in resource allocation attributed. to the

i
income dlfferentlal are reported |n,col (1) and, as would‘beexpected imply 1

_ higher leve«ls of school spcndlng, hlg’her personngl salaries, and greater demand
T e e
for inputs _ in the hlgb/ ‘Tncome dlstrlcts. Column (2) reports the negative -

LN

to the lower level of grants per pupll (equal to $72.08.= 4 x $|8 0.2) recelved

by the higher income districts. <The net dlfferences in resource al?ocation A

are reported in—eolumn (3).

LY

L4
—r

—_ Even with the lower level of outside grants, the higher income d|str|cts s

37
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- 0
"

still spend mdre on_educational serv}ces, paf higher salaries which,'presumablf,

= .-
~— T . - .,
attract better quaﬂity school‘personnel, and maintain smaller classes. However, .

' 0

the net dlfferentnals do .appear to be marginal whuch would suggest only

L4 - t l

relatively Small dtfferences in the qualuty of educational services, ceteris

A

Earibus. But |t is not 1ikely that everythlng else is equal. For example, if

(as is likely the case) the children |n the Iow income dlstructs are relatively

disadvantaged in terms of their endowments -of human capltal upon entry into

- -

- school, then even with no dnfferenCes in the quantuties of school resourdes s 7

4 Rl AN

applied to the chlldren between high and low income distrlcts there cou'ld

-« *

still be substantta} dufﬁerences in the level of educational outcomes and,

*

_ hence, educational quallty. 23 !
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APTENDIX

. LI
® e ‘An of thg wonctary vsri:&

tugber of hcuscholds,

1970,

'

he . . ‘. . .

»

®sgre deflated by regiol price indices,

. Several larce cltles In the westerh ¥nited States are reporied dircetly in source {u).t
for the regiond aot specificaily elted in [83)) are extrapolated from tnfurmafion on porulation & f{i’caion
using a procedure descrided in M. J. Boskin, "ihe Economles of the Lador Supply, " Memorandum No. 110,

’ ‘Kesearch Center in Ecohomie Growth, Stanford University, 1970.:

® \

*
.

¢ s

‘ yd , TABLE A
. / '
e « MEANS, AID STALLAED LevIATIO
/" OF ALL JHE VARIABLESS ’
N L IR - *
- ) - - - < \fniffcd Districts “Flementary Districts
- ."fymbols (Definitions) .~  |. Data strard L+ | Stantare
R ' Source Mcan T~ Mesn
‘ | /kkvﬁti/mx Dcvintion‘_‘/:
€ (av. elem. class size) ’ 4 6] 28.67 .43 28,22 ,/2/12/ ’
‘e - J/.,-r
e ——
), (av. high sch.. tlze) (s 28,08 2 - -
P re”(eim teacher-pupll ratio) ‘1/ce o"(’:go 0,019 '°'°u356 0,0029
LN (high sch, tcnchcr-‘pupn ratio) 1/(:h 0,0359 0,000 ] ==~ - ‘
“(ﬂ.‘ (base vage for teachers) {n} 7,146 287. /. 71,027, ) 9.
& (salary inercment for - /s
X additione} years éxper,) - () hoa. . 3. €.
(salary Srerement for © . ’ , ¢
%z additionsl units of edue.) f M % 7. 3. 6
vy (avs elem, prinecipal's salery) . ) [,n9, , 17,701, 1,108, -
e A ’ .
"’h (sv. high sch, prin, salary) {p] 20,92, , . - -
Wy (emdary of -dist, supt. ) - {E) 27,6;:?. 25,706 3,002,
R - (educ. Yadges per pupil) | 9. . 87k, 152, -
s A"
o (nv."\uge reg. nurses) 131 .| 8,093 , 8,036. ANL.§
Y 2 ;.(nv. vage rurses aides) ) &, 155, h,534, 359, o
» i s 4 s
WA (av. wape public, mgrs. (53] 12, 6. - 857 . 12,512, .,
excludirg séh, eduin,) . .
.8 (av. ¢adly attendence) . .| {8} - {12,935 10,435, *6, 1. 5,633,
’ l"SB' {prop. clem, pupils) * ['h] ' , 0,698 0.040 - e - - .
‘s8  (prop. Black pupils) 1 - 0,09 0.056 6,012 .016
& v
§M  (prop. Spantsh puplls) .. (3 0.16%" 0.142 0.136 0.099 ¢
o to'uid fed, ald per p\:pii) ~ (M) 365. 97. 356, 101, .
. o RS . -y
. {pupils per household)” . {A), B} 0.78 0.23 0.81 0.3
) PR - " ,
¢ .- % (disposuble inecue per household)® 1 " 7.7 1,710, 9, 469, 2, 9.
B {aspcssed prop, value per ‘ A'l.‘:.g.; 8,963. ¢ 5,190:¢, 110,59k, 5,512,
> houschold) . o) ‘
. o \ : t
o M v ¥ ° - - ' '.-—‘
- ¢
’ ¢ s . + / , '
- : - i . , .
,;‘: - & . .

*L 5 o
Ine rélaWi¥efprice fevpls for
The pri

- \ Yo . . . .
b'nm variable S/N 13 constructed as the ratio of avcrage daily attendance to the rumber of tax
returns () filed by residents of the district wiere 't.hc numcer of tax returns serves as n proxy for the

]

ethoublc fncome ‘pcr houschold is represented cupirienlly by h‘w difference between adjusted pross
$ncome and fncon: tex per taxpager in 1966 adJus&gd for the grewth indisposable inceme between 1956 and

.

.
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«

- . -
* l -2 ) . o‘ ’ N . .
- The author is an Assistant Professor of Education and Management -(Economac&

D

at the Unnversuty of Rochester. This paper'is based on the author's Ph.D. —
dissertation in the Department of Economlcs at Stanford University, 1975

The author-wishes to exbress his appreeiation for the'most Yalued guidance
of Professors John Pencavel and Henry Levin. He wédld‘alsb'iike'to acknonledge
the helpful comments made by James Rosse, Bruce Owen, warren Sanderson, Will .
Manning, and Lee Benham at the early stages of this research. AOt c0urse; the
author accepts responsibility for any remaining errors. Thanks are also dde s

»

to John Yanaqnda for his assustance in carrying out the.Com?utatnon work for

o
-'2 o -

tﬁe,einrieal‘analySIs. N . b §? ’ . }
|
i
;

1
) -

lSchool dIStrICt dec;suon -makers are generally the members of .the lgsatl
board of edication and the high iszej adm;nlstrators (e.g., the superlntendent)

of the d|str|ct. However, in some d|strtct voter approval ts requnred for certaun

.
y ol . -

_types of decision t®.g., overriding tax rate maximums set by the state). In

these situations the members of the community must be regardéd as part of the
:, . X ' N * R } .

‘a team of district decision-makers.

* 1

2School decision-makers actually appear to pay little systematic- attentlon

to outcomes and the relatlonshnps between outcomes and inputs of the educatlonaT

B - -

procéss.'.The|r efforts and .debate dare more commonlxlfocussed on. the |nputs,of'

-~

. ‘ . e . . . L e oo .
the system as proxies for qualitya Due to thelr efforts tq minimize éonflict ' .-

-a

ility of their deciS|ons, school RS

In decns;on-maklng and maximize the credi

.
> ‘ )

|
officials have establ i shed lmp]lCJt .stan ards ('rules of fhumb )’ regardlng the Ct g
o

<

A ’

relative perceptions of the value-of various school nnputs. For a detaile‘ -

z ’ [ N

discussnon-of school decusnonemaklng and the impact of uns;ntutnonat arrangements ' “;

~ .
. \

whicﬁ characterizé‘pubilc schools—see the author S Ph D. dlssertatlon. 1975. -
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3For example, in the case of teachers, one might well include teacher verbal

ability--a characteristic.of teachers which has been found to be highly correlated

>

with student performance on achievement tests--in the set of teacher quality

-

- characteristics. The reader is referred to Kiesling (1971) for a discussion

LA . ) i
of the effects of teacher characteristics on pupil achievement which have been

found in recent studies in educational production.

1 ~.
..

The mechanism by which teacher verbal ability affects student achievement
has never been preclsel& determined. ' It ‘has. been ventured that perhaps this

characteristic reflects”a teacher's general |ntelllgence or ablllty to communl-
! '.-';
cate, which are two traits one might expect to affect a’ teacher svdbiilty to-

- »

* improve student achnevement. - . \' , S ' e

- P

;Y

- .

l hKatiman (1971) discovered that teacQs: turnover had *a negatlve effect on

K

six measures of elementary school output lncludsng student performance:on a set

I
*,

‘of standardnzed tests in read:ng and- mathematlcs, two measures of academic

. achievément and aspirations of students, and two measures\of the attractiveness
, of the school to pupils. ) .. X ‘
; ) $ 1“ . )
5This relationship may be due to actual or percelved affects of district -

.

size bn quallty. For example, admlnlstratlve ablllty to organnze resources may

-

. well be related to district size. This author has suggested elsewhere, (1972) 4

2

the hypothesns that due to the/lncreaSlng dlffacultaes of managung larger systems,

—,,.
v

educatJOnal administrators may tend to increase the¥ize and reduge the number -

of lndivldual units operatlng within the system. In thns way, the costs of,)
monitoring and controlling the operations of the |nd|v1dual unlts wllP be lower.

»

One |mpl|cat+on of this' thypothcsas is that.larger. school d|strscts will tend .

' .
. Y N .

to have not only larger schools, but also larger class slzes, ceteris parabus.

§

. .
N : . h ' +

.. ) - ) N . ' ) e hd ’ -
"‘ - TT e )y T " '.”' - :4'71‘ y - - 2 - LY T - -t - S == e T ¢
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, .- 3 : . 'A.

6Because of the lack of apy deflnltlve concept of an educatlonal tech-
nology, it is not possible to be precise about the-nature of the effects of
these pupil characteristics. However, some estimates of the/éffectEVEness of
various teacher characterastlcs lndlcate that there may. well -be differences

‘according to the racual and ethnic character;stacs of pupils (see Levin (1970)

.

and Hanushek (1970)).

A .
. . —_

Katzman (1971) cites evidence that é“ worklng class community tends to

prefer the “tradltlonal and conservative approach to/éducatlon; ...stands for -
- 7

larger classes rather than gncfeased buildlngs, . « . (and) opposes the employ-

“. T e————— A

ment of add:t;ona%vﬁfatf and advocatés the reductaon,pf specral~sergjces.” Op

’

the -other hand, upper class:communltles tend to favor “5ggressive.bu?Td7ngtpro-4

grams, crasses, and adoption” of the latest educational technologies."

(pp. 8-14) - S o -

' !

s ¥

Because of data llmntatlons"the variables SB and SS are |ntended to\
- e

reflect possib.e drfferences in the perceived educatlona1 technology accordcng
~—~

. . - T~

to racial and ethnic background. ‘ . P —~
N - ¥ N

—_— 3 L —

an price and expenditure'variables are presented in real terms.

‘e voe

7 . .
e N e
> )
prs

Ty - ) ‘ '
gﬁcgher saldries wull presumably tend to reduce the |ncent|Ves for staff

i
’ - Y

members to search for alternatJves_to currentuemployment. It is implicitly’ B
- - . \ -/ . ij
assumed in this analysis that turnover is primarity‘a'result of 'voluntary move-

fa

ments on the part of stéff‘members'in‘the district. As is to be argued below, .

or QUIt ratés, the reader §houl\“bqsul£eﬁeggavel (1972) and (1973) and HOrfens%F K

. \/ A , P
(570). . Ce T L7




: 9Relatively large districts may be regarded as less attractive places to-. ’

work due to_the impérsonaT‘relationships between administrators and teachers,

the distance placed between the average “staff member and the decision-making

~

- 3 -
procesﬁ, and the bureaucracy which appears\to charact‘?rze\largggﬁgghpol <i P

- districts. Slnce the convention js to assume. that there are~physic dlsadvantages

- N '
/ < v .~

associated\\\th attempting to educate students from an ethnic or raclal m:norlty

’

(whether it be due to the dlfflculty of teachung relatlvely d|sadvantaged students

or simply due to dis ination on the P of educators) one would predlct a

/posntlve relatlon between salarles and the fractlon of m:norlty students in a
; M
“dlstrlct. BOth Levun (1968) and. Toder (1971) found posut:ve relatlonshlps

—
between tbe/?ractlon of nnnornty puplls and publlc school teachersL -salaries.

Toder also reports that rone of the other’ socloeconomlc indicators had a -

-~ . s
’

corresbonding‘effect on teachers® salaries.

) . ‘ ) 3
R, ]oThese employee . categornes (nurses, nurses-aides, and. public. adm;nf?tr;tbrs)

-

were sefected based on the assumption that they involved similar levels of tralqing

: and,sk}II, and similar work force c0@positions_in terms of race,.ethnic and. P

» N «

: e - . i
sexual gharacteristics. . C IR : . |
. . ¢ N " 1
. T . \ |
] g |
]For discussnon of the_prosttonﬁ of the var|0us stat; tenure laws, see
\ ‘.‘

. . - R ‘ . - -
.7,

. -
‘ s ’ v

'fkccordlng to the Calnforn:a tenure Iaw, a schoo\ dlstrict would have'admost

i

o as much dlfftculty in relea51ng a legally nontenured tbacher as it would a tenured

2

(or "permanent“) teacher. Hence, tbe phrase “effectlvely tenured“ is intended to

% .

refer to buth !ega}ly tEnured as well as any ptdbatlonary teacher"7who decudes to

\

. , i
=" “Tepure Law§rdl972, National Educatnon Assoclatloh Refearch Report, P» ]5, oL 2 _1
|

:

|

1

|
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‘3For purpose of this exposition the turnover rate is assumed to be equal?

D

- . M ~ .
to ‘the fraction of newly hired staff. Any differences which may arise (e,g.,
due to the rapid growth of a distrigt) are ignored since the ultimate point of

this analysis would not be thangéd, i.e., the rele®ance of these constraints =
N ! - * 'Y v S

to the decision-making‘process, : . .
- /

. '
i . . . - -

»

/ ' . . 3
]hPresumably,-given a long enough period of time, ceteris paribus, the

constraints imptied by the/ténure laws would ‘not be -binding since the district-
“is assumed tb exert control over 6 ahd q( ). By”ﬁltering‘e the'district

(t) -

Hence, the tenure constraints

should ultnmately be able to affect q
o

-
actualiy reflects the existence of a short run disequllxbrlum caused by some

~exogenoUs factors operatlng on teacher turnover declsaon and q( ). The recent
~ - L

surplus |n the market for teachers and current economic conHltlgns could have
altered ch04ce patterns whugh ultlmateiy would affect trade-offs between wages
‘\\\\\d turnover. * This- shlft in the'trade-off may weii ﬁesult in a short run dis~

equTiubrlum for “local school dlstracts. .. | ;’ * B
. - R * = . s ‘ 7
7 . ‘ : . T E

.15

The mlnlmum level of ducatlon requlred is effectlvely the B.A. degree :

;

(or zero units of post-gyaduate educatlon) The minimum expertence 'I's obviously

zero vears of eXperle ce. Hence, qmi i's defined to be zero. The maxtmum

quaiity qm , corresponds to the maxinum number of'hnnts of quaitty whqoh a

o 't.»‘

glven staffAmemb

t

. ) y
s education~-or,

L//’,,,.#_ﬁ_ ,
may possubiy posses (e.g., the greatest number of years of .

CI

lts of college credit--or years of experience for wh|ch staff

B
P
- g A

<

members earn'saiary increments). -The minimum and maximum vaiues of other ‘/;//f/

chpractefi t|cs (e.g., teacher verbal ablllty)*correspond to the minimum and

——“

P e T .,

’ various categorces of staff members (e.g.,athe minimum and maximum nnteliectual

. ¢
ki

e ,capabulitres ofpthose wiiigng’to Suppiy such services) e R ‘ T
) - R . -) / . "’ '.. O

. ' g
e . . U e U »v_"__ww__M“‘; i
a ! ./- v ‘ 50 o \ ’ ‘t,‘ L : j

‘ ol o : . . . \ ' . S A . K J

' maximum feasable choices of the characterlstics Which appear in the markets for - -—1
|
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v ‘
. =

In derivung the properties of the demand and salary equatlons, (6) and

(7), one finds that the signs of the partial derivatives of demand with respect

to the various exogenous variables are generally ambiguous. This ambiguuty

'

results primarily from the fact that a chahge'in'anYTone of the exogenous

'
“ ’ - . . S b

/ , e R N -~ L "
variable potentially affects the marginal cost of more thag;one of the inputs. .

This implies that in order to evaluate the signs of ‘the partJal derivatives

v

of demand wnth respect to these exogenous variables, one would have to |dent|fy

-

the slgns of a combination- of cqmpensated substntutixh effects as well as the

.
.

sign of the intome effect.

A . -3

A detailed analysns s cartied out in Appe'ﬂlk

SRR

A of the Author's doctora] d[ssertatlon, 1975. - .,

-

.0 Lo - .
» . £ .

]7Even this approach. is nbt flawless since‘teachers abplying fSr employment

Q ¢ ¢ ¢ " 3

. pOSSeSS some grven comblnatlon of the;ﬂuallty characterlst;cs (q , q » qo)

e
e

whlch obvuously cannot Be purchased seﬁarately. Because of this’ composnte

— - —

o ’

nature of the selectlon of quallty characterlstics .and Iimltatlons&:n the supply

+

of teachers,

e \ L ‘

implied in the text. .’ L ‘. I

it |svnot clear that dlstrict chouces will be as,clear cut, as .

-
.
“

]8For_sqme discussion and evidence on this hypothesis see Mayer (1960) énd
- - . t ~ vy .

' ¢ - | . o

Roberts (1956). . 7 T N _ _

» »
- L%

' i k4
. 19 he modcl postulated for the determ4natu0n of the budget**}Ma modnf?ed

.version of a model- devel.ped by Barro (1974) in th deflnltive work on Sth001

-,
»

'

,SpenJinga

QPreferred posntions move in. the qlrectuon of lower tax burdens 8nd/or

-
* .
L]

-

S
7
L4

; * -

k)

“a s
t.

3

h:gher educé*Tbnal quallty, ceteris. paribus.
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Comgetition acroés communutzes for the- locatuon of business property

'wlll tend to moderaté this effect In the long run. The size of the net effect

is an emplrlcal questlon. . . ﬂ
%ZSee,Lau (1969) for a discussion of the.properties of indirect utility

@y

. functions, . , L ) ’ .
- 23Barro's (1974) model includes income (v) |n the tax_ burden function as a

determsnant of the preferences of school declslon-makers. This formulat:on

allows for the poss:balnty of a- dlfférence between the effects of Iump-sum

t
LY

grants from higher levels of governmenf and changes in income of communlty

. *

residents rather than treatnng communlty lncome<as a constrannt as would: be

done in the dlrect analog to the consumer demand model '. The reader is reﬁerred

~

to Barro‘s d;scussion of the varlous ratlonales for this formuﬂatuon in Chapter‘lv,

. hln'Califorhia most of the Stateaid.is determlned exogeaously to the
L » .
school district declSIOn-mskang process, sunce~the IpcaJ assessed Valuation "
. . .
of_property is exogenous, For a discussion of staté- ald to public schools in

o '

Callfqrnla, the feader should refer to, Financ1ng}Caff%or\Ta Pubitc Schools the 3

i

Budget, Finance and Salary 0ff|ce of the Callfornla Teachers Association (1972)

2'

.
If the reader is :nterestedf4n the«effects;of—variOUS matching aid formulas on

J

-

schoo] spendlng, refer to Bapro (I97h) : r:“;( C .
1 l’ ~ z‘ /'
- ‘ I“'y ' i B . Ve
25 . ‘.'.lo..'\ e e . ‘ ! ;' N f/,‘/' . ‘rq
_— Formally, the equilibrium conditions may be written:as pllows¢ K
N ) [ - e "‘r . B
T -a-..q : . . A T
' dTT = 0L (3 1S . -
s @ '?RSQTT " ,,-.N).aQ TR L o
[ \ . aU'J . T’ > ' i’ ! N )
where, MRSQTT.='marg|naT rite of substitutlon between educatfonal qualcty and

raoe T ;. N

‘ schoot property taxes and HCQ %- = the marglnaf cost‘per h0usehold of educational

.1 .

",-'quanty. L ‘, ‘ K

‘-
',
-
i

.o

[P
o




-

t
"

26

,This formulation is analogous to_assuming'separability of the individga1

consumer's utllaty functlon with respect to the two categorles of good5° s

-

upublic education and all other goods and servapes.i The properties d;séussed«

“in the text are derived in a mathematlcal appendlx which will be'made,avaalable

» ' // )
by the author on request. T : e -
[ . . N i /' . .

. . 0

2 e
7Katzman (1971) Seems to |mply that hlgher socaoecpnomic status communaties e
64 P

.“express preferences for relatuvely more expenS|ve types of educatzonaJ technolo- o
b < « * f ﬁ

g:es than, do lower socioeconomuo status-cpmmunltnes.» (See fod&ﬁote 6)

oy .

. T FA N ! - ! Y —

. . . - # P . - i,
. . v < - -

. s e ' ’ / .
28The teachers salary schedule is genorally composed Qﬁ:afﬁaso’salary for}

- " P
% “ ®

lnexperlenced teachers with the minimum educatlona1 requlrements and salanx
: ! L /

(ncrements paid for addutlonal years of experrence and un|ts of gradhate

credit. Each of these qomponents is a functlon of the endogenous and exogenous

factors specufted in the salary equathn (see the budé!& constraint. (2)). roé”

A

exampie, these compoments of the salary schedule are Izkely to bo*dependent
o . . ;
upon the teacher quatity characterlstlcs, such as teacheﬂ verbal ablllty,.
: . e
'whlch are. nnt explncltly rctognlzed in dnstrnet salary schedulés.
¢

& '\4 ’ « t ; e s .
I . ’ % g o €2
> 29, Moreover, “data on the dnv:suon of assessed property v&lues between re-
I . AT
v - o * R L
sidentnal and busnness property are not/easuly i;FeSSib‘e. e '

v

‘

. -
R ~ ‘
‘.

30Equatloné.(ll) is- deraved by d|V|dnng thr0ugh equatuon (i) below by V,
-—Y +), Y+>' sB+y ss, . et () ’

{_'J‘ ° . 'X. \u ) .‘\
. wHere equatlon (i ) describes the expressndn for gbe reaI 'e51dent|al property

-

-—

,
4

value.(vr).




3‘Preferably, one could have speclfted a quadratnc relation in Rto = 4
- allow greater freedom for the data to choose the nature//f the relatnonship&‘

[4
/However, this alternatnve while producnng a relatnOn of ‘a similar shape as.

- (1/R) reduced thersjgnfflcanCe of the budget variable considerably due to co-
~g - T l = ' ) ¢,
‘e linearity between R and'Rz. ‘Hence, /R was selected. The,use of 1/S improved
e 3 T 4 5 - N U

K . N . - - ‘
the pretictive power of the estimates. ' - .
. : \

T, T~ A . R
- . 32One of the aspects of resousce allocation in public school Histricts

ignorej.by this model has ‘been the effects of collectnve bargaining by teaehers.
' However,“the presence or absence of the’ barggining varnables does not sub=

//—

stantnally effect'the/remann&ng parameter est:mates. An evaluatlon of the -
® » oy

impact of * bargalnlng is carried out in Chambers (1975)
/ .

; '

/33For ‘example, the racial and ethnic charactelg:tics of pupils (SB and SS)

7 : oy . - : e . .
_ enter the model- in a.numbec of ways¢ These variables are nncluded in the

perte;:Ed quallly function, the structural salary equatfons, the utllnty e

- .

~ functnon of school decusaon-makers, and the function d@%cribnng the varnatlons

o An real‘Tesndentna] prOperty in a dnstrnct. leen the COmplexnty of these
. . P ,
‘ opposung forces comblned wnth the small varlatlonlﬂn these varlables across ‘

. $ the samples of dnstrncts,klt is difficult, at best, to evaluate the |mpact of

-

-~ changes in:SB.and §§Z< : o ¢ o ;
o 3l'see, fou: e:xamp]e, Ashenfeltner,.(1971j ond Ehreni)er'g (1973). )
4“' L s. ‘ ” RZN ) S
} 3 . ’
C 3SThq(s resul; was.obvnously |mposed¢py the Specnchatlon of the functsbnal
. \ ) - f‘

. form’ of the expendlture varfable. However, the estimates .of these equatlons
! . . .

appeared to improve (in terms of the F-tests and t-tests on coeffucnents) with

L4

2 the yse of tbe nonllnear form l/R Larger Samples will be required to determine,
L T *

* noré precisely the appropruate functiona\ uegataonship. ~ . C.




0 - N R
36Such school inputs may include. instructional specialists who help degign
¢ 1 i e - . [‘} , . ™ L' ) B o : A
‘the various eddcational programs, school psychologists, specialized capital

equlpment (evg., science laboratories for instruction, and larger. gymnasiums).
\

‘More data wou%d be required to determine prec:sely whtch kinds of inputs are,‘ '

.

in fact, more elastic wuth respgct to change in-the dlStriCt budg t.

. of, .
37

-

The affective outcomes f the educational process such as pupsls'

P

perate and work with others, and the develop-

4

méni of ofker social and interpersondl skilis-are perhaps betterfaccomplished.

attitides, values) agilities to

e ¢ .

in relatively smaller classes. Moreovers children at early stages of develop-
.'”men%_are more fike{y to requipe'the c1€ss personal attention of the teacher
and an Be.more responsive to changes in_ such attentibnathan blder'children.
Given the relatlvell greater nmportance~whtch is* lakely to be attrtbuted to

these aspects of sthe educatnonal env:ronment within elementany school educataon
_ 4 '

" ‘one would predict a dlfferentlal |mpact Qf changes in class s:ze on percg‘ved ‘

educataonal quallty between elementary and high school " There alsp’hay be less

. +

l'lgld,l ty in the tecrology of ﬁ}condary educataon with regard to \the substitu-

tion of other tnputs (e.g., captual Jdnputs- computer ass:sted !nstrUctlon,

!

laboratory facnlxtles |n science and languager-and/or teachers' aides) for
teachers., ln effect, the goals of high school educatlon may not be’ threathened

by larger numbers of pup}ls per, ‘teacher to the extent that éﬂ% goals of’ elemen-
A

tary education are. : . Cq
. ) ' . : SRR
38Supra note 16. = . : - -

39, N

\ Supta note 5. - - ‘ ’ ,
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ko

. Frey chose a Cobb-Dougias formvﬁor his lducational quality funcf}qn
\\ .' Voo -

for-the school dustrnct." Hus rationale was that teacher quaiity “and the teachere

pupil ratlo shoyld enter tbe functaqn multlpilcatively since teacher quallty

wouid obviously have no meaning sn a distrlct without any teachers.. However,,

T

Frey's criterion and yet does not rulerdut‘the poss:bilaty that dIStrlCt wealth

-

wou ld affect the dustrrct's chonce of teather quality.

makers igads to the usual equiirbrium tond:tnons that the ratios of the marglnal

products of the inputs (teacher quality and number of’teachers) be equal to the

nhich Frey suggests both of these ratnos are proportronai to the quantlty of

teachers empioyed,;h the. dnstrict. This impiles that the schooi district's

movements aiong its "expansnon path" are accompllshed siany by changtng the -

e « N .

number "of - teachers employed. If, in fact, either of thq;e ratios of maranal
products or marginal costs is not proportionai to the number of teacgers, this

result does not hold and dlstrlct wealth will indeed have an effect upon the

&

quality of the teaching staff- selected. o ' , -

ﬁlThe OLS'estimates of these'budget elasticities were significant at the
. . . ‘ +

99 percent level,

‘ szecail that the upper bound constyaint on th and 9y 2re not binding

since most school districts are-observed to hire most of theitr new teachers

with the minimum or close to the minimum levels of-experience and~educqt|on ?

required To say that a dustr:ct is operating on its tower bound constraint

-
[

. .

and/or educations i S A

P

Y .
»

one couid just as well’haveaspecrfted a ‘quadratic functional form which satisfies
The optnmtzatnon mode | whnob Frey propOses for the 'school’ dlStrICt decision- "~

ratlos of the respectlve.manginai costs.’ Given the Speéuflcatron of the functions

implies. that virtually all naw teachers possess the minnmum amounts of experience o

. -
- . - [ - R [ — O G
L ' 6 PR L4 - R
. - . -
Y . v’ -
- PR
f . -®
. . T -~ A
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- “It is interesting to noZp that in casual conversatiqns with-many teachers,
’ ’, » -+ -

- of

.

this author has discovered that most teachers petceive school deggsion-makers

aS'cbnstahtly seeking ways to hold down the average level of experience'of’the

5

teaching staff. On the other hand, school dfficials appear to encourage

teachers to acquire additional units of gradhate education since manf‘districts

- /
require teachers to take some minimum number of un|ts every so many years in

-

* order to aéfgress beyond certalr points on the sa)arx schedule.

A

huLevin (1970) found that teacher experience(appears to be twice as

.

o~
S

cost effeetive for Negro pupils than for whites.

i

-

hssdpra note 5.

. hsFor a summary of thé results of the prevuous studles, the reader is -

‘ referred to Barro (197h), Table 2/in Chapter II 7 ,f

v -

&7ln Chanter 111 of Barro (197L), this issue and some alternative ratienales

Y

for the existence of dlfferences in the income and aid effects are dascusscd

Since thls issue is not the central focus of this research, these alterhatlye - -

N
<

explanations are not presented here. - ’ . ' ‘

ksSee Barro (1974), Table 2 in Chapter I1, for a summary.of the\income

.

effects estimated in previous studies.

. ——

] thecalthhat residents are voting taxpayers. T

P -
V

LY
Y

S soThat is, the valuc of residéntial housing services declines as the fraction

@

. of Negro or Spanish-American residents increases.

- ° - N

ap .

|
1
.
B
oy

. - i .
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AState'gra are largely .-\EB on assessed value‘of~pcope/1y/1 e . R

/ -

ed valuatuon gf/p;epé?ty, the smaller,\in
\L’/ ~

general, will be the state aid. Td th e%lent h £\Br6perty in the district

district: . the greater the as

is residential, d(strlcts “with relatsvely ;asses§Ed valuation of pro A

are generally higher income dnstrncts. .This res ltfsimply-r ts the fact

that.higlier income families exhibit a greater d

nd forrfousing services..

Moreover, both the state and federal governments provide categoricel aidof
o . - M T .

.

_ which a substantial portion is directed towafd'imﬂidving educationa
opportunities for relatively disadvantaged children. Based on these -considera-
tions, one would expect higher income communities to be receiv}ng a lower Jevel

of state and federal grants-in-aid.than lower income communitjes.

52The derivative of.the budget equatiownkith fesﬁéet;tg,gtanxs-in-aid

- (i;e., BR/QR ) is calculated at the mean vhlue for (S/N).

. I

- - . - - - -~ - A

23see Knesl:ng (1971) and Averch, et all (1972), Chapter Ill\\{pr reviéews

of the impact of socioeconomic status of puPnls on educational outcomes..
4
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WO STASE 1EA°T cfwmv Fo'.{'IM'\'IES OF T DEMAND FOR mcxms
PR PUP.LL BY UIIFICD AND ELZENTARY TISTRICTS
o (+~-STATISTICS IN PARENIIIESES)

b 4

. .H.ABLE 1

/‘\\

, UNIFIED. ' FIEMERTARY .
, '  DISTRICTS DISTRICTS e
g (50 observ.) (39 ovserv,)
Dependent } Elementery 1 High School fiamentary
e Yariables School Teachers School
Teachers . ' Teachers . - .
Independent T T S .
Varizbles B N, .H E
: ‘ ; T
‘ . 0.066 0.13 0:1h -
const. (2.94) (3.38) (5.87) |
R -7.80 25,68 -8.17
) (<4.38) (-1,83) | (-3.86)
> WT T . -0.0000032 -0.000011 . =0.00000L41
. 1 _ (-1.k6)  (-2.80) (<1.%7) :
UL \ 00000039 0.000017 ° 0.000002
~ (2.15) (3.67) (3.37)
VA ’ .1 -0.0000015 "=0.000C061 -0,0000050
"} (-1.08). (~2.63) (-h.c2) -
sB ‘  0.0056 0.0080 0.068 '
S {1.%0) (2:27) 321y -
133 -+ | -=0.003% 0.6000052 -0.0056- '
e (FL96) (0,00) ((-1.56)
s - e Tnes 5.6h ° .67
ST o (o 61) _(.62) - (0.88) -
- o 0. 0070 . -0.0046 T .- ‘.
~ o ] (118) ) (-0.’!6) . T ‘ Sy
[ B 43 S0 N
8 5. 4Bxxx 3.93%%* 10.21%%%

= 9( P clgnlf: cance level

significance level




4.. - [ . . ) . ) .
g A . L,

7 . .. ) ‘e . N i ? . PADLE N ) . ) ‘ | . . \ .,,
Voo . o : 1¥0 m?aq IEAST SQUATES ESTIMATES oF I DEVAND FOR p.m>9num. . o e _
. . B . EXPERIENGE AND BLUCATION BY URIFTED AND ' o . .
- - EIEVENTARY DISTRICUE (t-statlsticc in parentheSes) _ . o
;o . i . Unified Districts - - U Elenentary Districts o ,
Dep. Variables | : L~ (50 ovservy) i} L ~ (podeerv) .
L. i ce Av. Exp. . Av. Exp. < Av. Edue. _ Av. Educ. © Av. Exp. . Av, Educ. . .
. . Elem. Tchrs. H. S. Tchrs. mwas. n.ouau.. - K, 8. Tears. .| .Zlems Tchrs. © | _ Slea. Tehws. I
Indep. Variablss .n._.mx . a._.z.x ! nﬂ e . Qe - 9 x . - 97 e ™
. - - 3 He . « - 'E o E - . -
coast. ; 19.16 ' . 110 e 173.3 TR N 4,48 - _118.2 . : .
: R (1.74) (o.&8) . ° Am 68) (1.81) (0.45) . (2.30) - .
Coam o -958.2 1,035. 12,423, o -13,303. | =321 ” ag2ce, L
. w\w. _ ' (-1.09) N..o 99) C(-2.8) _ (-2.11) "(-3.59) - "(-2.32)
. WT - 0.000082 - * 0.0001¢ _ -0.0085 " -0%0095 . 0.0027 - | 0.0019 o
) : . (0.48) - . (0.15) (~1.33) . (-1.22) . (2.23) - [ (0.2 RN
. wl R . 0.0c075 ", 0.0%070 ° . 0.020 . 0.023 . =0.0018 0.915 -
o - (0.56) . (0.4%) ) (2.51) (2.151) ; (-1.20) - . (1.29) )
WA . <0.00081 -0.00033 0.0055 - © -0.0081 -0.00057 Y0 SR :
: ) (-1,21) N C R . (-2.52)- - (-1.69) (-0.59) " . (-2.23)° . o -
SB ’ -2.02 o -0.6% <1785 -13.80 -14.60 . -5.25 o
s (-1.03) . (-0.28) (-1.5%) (-0.99) . (-1.6%) g (0.08) :
SS o CoLse - 1,06 ] 809 . 2.83 / -1.85 . «a8.gh - I
: . . (2.76) . (1.06) ) - (0.82) (o.47) : (-1.19) . (=1.59) ”
1/8 . -370.5 . -L,360. - 689.5 ~2,706. . =1,036. . w2,l52. . :
. ~ (-0.37) Co(=s) - (0.12) (-0.38) (1.25) ’(=0.39)
SE -8.51 423 41,03 . -18.67 - - Lo
. (-2.92) - (-1.23) o (-2.8) : (-0.90) . - - . e
S 31 -, w0 k9 RS . o . .
T Festatistic® 2.30%# 1.28 . L, Blien o 3ugome | T3,3ume 2.54w v
S T e
) ' Souw w 99 parpcent significance leval, *¥ = 95 porcent uu.nupu»ngoo lovel. - . ) . | St . , .
oY- L . - * . - . _
< , : ! ' : y . Y |
- ' , ' . . ' . . ' ) ‘ R
* . .« * .v. . . R . N I ¢ . - N \Ul W
. , ~ . . LS . .. M
’ . - e Evm




TARL2 3
0 STACE LEAST SQUARES ESTIMATRS OF 11T

mn;?\ £ QUAT, oS’

. . ‘ I . FOR UNIFTED AL EiEIRNTARY DISTHICTS
- ~ R (t-statictics in parentheses) - ) A - -
g * - w Wi * — ».I .. “ t *
. - UniZled Dlstricty Eleseatary Dlstricts D T
. . dov!.bodc : . /, « (30 observations) . ~ (29 observutions) oL e ) '
. “Variable N - — ' - .
Base Wage of|Salary Incra=|Salary Incte~|Elen. Princi-{H.5. Princd ...,:vo..»:n, Dass Wage of uv_ubué Incre=|3alary Incre~ mwua. Princi- ucvqw»:wnnc ! T
. Incepenient -meachers |cent forExp. |zent for Educ.|pal's Salary |psl’s Salaryiterdert's | Teachers eent for Sxp. [rens forLiva.ipal's Salary [d4ni's S)lary,
Vasiatle 2 Q X 4] \ Vie _ \ ol ) oﬂ.—. gv : S A .
TO TX - Te '\ _PE PH__Sal. m I TX e. .-
. eomsv. 1,912, S o23ua 6.68 -39,819. ~48,450. -61,566. -2,808, IR - =51.48 .aimm 1,515 - ) )
IR «{(-308) (0.27) (0.06) (-2.80) (=2.65) (-1.70) (=0:73)  (0.1%) . (-1.2B) (-1.29) (0.34} o
SR L. -183,3%0, 6,129, 2,602, 2,099,600, =2,058,120, <3,71%,4%0, -BY7 w. 88,2 w7731 =3,099,300, 2,212,280, S
: s {-3.82) i it S0 B 0 B S WA T I & X 1) .J PEke TG N o E s I s 4
: WwT - - ) 1.49 . =0.0c033 0.0682  A.& 7.0 - 8.32 wwwm 0.c:8 bt v .f-w..mm
R . (5.87) - (-0.29) (0.55) .47 (b.22) (2.36) (fig2) . (0.81) (3.07) (-0.%5) _ .
TOWL -2.06 0.022 -0.0029 ~7.3% 1.1 -10.26 136" 0.13 \3.5¢ «0.75 T
. (-6.63) . (o0.21) = (-0.21) (-h.2b). (-3.50) (-2.37) (-2.17) (1.56) To 5€) (-2.20) {-0.2k) . mm N
WA S - 6.90 " ¢. 0.02%  -=0.0002 L2 3.62 5.67 0.82 ~0.81 _  0.0i3 133 2.81 -«
L. b (5.76} . (0.5) (-0.04) (+.17) (3.38) (2.%9) (2.18)  (-0.39) (1.q4) < (1.10) (.2) . 1
SB T ks Lm 93 <7.09  * #=2,9T5. 3,0, - 3,772 1,762, 53,4 . =100.8 1,452, w52, . )
] : (~0.58) (-0.50) (-0.40) (-1.17) {0.98) - fo. mS (v.52) (0.86) , (-1.t0) (0.24) (2.¢3) . . A
: sS T epas 380 131 =2,086, 4,661, 10,185 21.9 122.7 S1.08  =1,372 1,577 v
. £-2.54) (0.89) (0.15) =~ (-2.63) Tu wwv . (=3.48) . (0.36) (1.%2) « ,{-0.66) (-0.89) (o.k0) - - .
1/8 .&u,.. %07 «185,756." -14,199 .u rmu omo -6,252,9% -ma 770,000 1,148,680, ?m " 6,83, 2 , 4
’ . . ) . T . .r <) . 21 10, K0, =i, ’ «2,0L8,8L0, AKJ m& .
(<2.12) © (-2.36) (“1.39) - (-¥.22) RNCRON {(-s.by - (3.8 (-2.36) (0.56)  '(=3'13)  (-6.02) ; :
SE 3,135, 34,21 0.0316 u..m,ob. 2,229. 12,5%2. - - SR ‘et - .
. , (s.63) (-0.15) (0.01) (1.57)  (0.36) (1.43). . o . T
T R U - .26 .08 B L& 62 .54 50 23 .5 L L e
A _ Poatatistie® | 3,130 2.,93% o.x6 .o.powl. 8. Lowwe B.o7wew T3 23w L 4Eeen 1.32 " y.gaeks 6.630m - n
: . . - . - 3 S — RS
: ~ u)a.uo -nanou-ooau are welght on by w\;\l to adjuat for vonenonnan-uﬁ elty. . . .
vt!. - 99 u.noz.h -»ns.nnwn;no level - . o ' . ) . ! L ’
r - e %5 v.nnouw ‘signiticance lovell L . / ' . . :
o D I T e . ‘ . . L
Y ‘. ‘3 - ' . - ] .t i . R . . N v f.
Y -~ .. . 4 - ' ' . - , v ‘ . Cm
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ESTIMATES OF BUDGET EIASTICITIES OF SUPPIY IRIEES | -
’ IN UNIFIED AlD EIEMEHTARY DISTRICTS? o
. A - Unified Districts |Elementary Districts ot
- Supply. Priecs : ;
- \ //.:w( ‘ 2s1s- oIs - | 28Is 01S -
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aBud{;et clasMeities are calewlated at the mean values of each

" of %he variables. -Méan values of all variables ‘are presented in the Appendix..
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. SAIA.RY DIFFERENTIALS FOR SCHOOL-FERS omm,,mnmwﬁmea ﬂw AN
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Superintendent's Salary (W) - 5,991 . 2,989
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(AJJ. of thesse estimates are statistically 'significant at the 99 parcent -
level extept Tor the figures for & Tn vwhich are significant at 'the
9) percent level.) o ' -

. Lar{re and sma'll school districts are def‘m:.d to be one standard.
deviation above and telow the samvle mean district sizé(s), respectively,
~for’ each uyne of dis tnct unified and elefientary, individually. Iet

Af:';‘/ .
sI' and sS be the sizes of a l,.rge and swall district, respectively.

. The salary.differential due to district size may then be calculated as
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where . Pt is the coesficient 01 l,é in'the regressions. For unified

-~ districts sl s 23,3{0 exd S = 2,500- while for elementary districts.
sL.= 11,554 and sS = 2,2883. s o § ,
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CWABLE 6,

mmmrru?v DUAND ECQUATIONS FOR- UI,IIFIED
AXD ELEERTARY DISTRICTS
. (t—sts’istics in parcrtht es)
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TARLE.7- ‘

THE DIFFERFNTIALS IN FDUCATIONAL EXPEXDITURES PER PUPIL,
SALARIES OF SCHOOL« PEZSCIRIEL, AMD IHPUT DiMAl
" BETWEEN TWO CO'ZVIITIES WITH AN INCOME
DIFFEREHTIAL OF $4,000 PLR HOUSLiOLD2
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®Bacause of the nonlinear wey in which the district budget cnters the

gupply price and derand eguations,-it is neéessary to celect an initial level

of the budget to evaluzte the differentials dn rescurcc allccation. The initial

devel 6f the per-pupil budget chosen toevaluate these differcntials is the median
- budget for those districts (ircluded in the samble ) in which commmnity iuncore is
within $¢500 on either side of one standnrd devieticn btelow, the mean for the sample
‘of districts. The initial budget level is $Bo2 pex pupil for clementary school
districts., . . .
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. bThe iﬁpation for the salary increment paid to teachers for units of‘cdu-
cation (1 e., 12 ) is excluded fron this teble because onc could not reject
the null hypoth951f for the vcctors of cocfficxents and the budget variable is

‘not stelistically' significant. .

‘ CThe regres sion estimates of, Fk on Y indicate that for cach addi-
tional $1,000 of incene per housénold, the average elementary dis trict gives
up $18. 02 in gronts par pupil. The *h‘OOO income dlfxcrontinl hypothesized
sbove lcads to a reduction in grants per pup11 of $72.08 (= b % 18.02) for cle-
nentary districts, - . .
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