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AV STRACT

This stuily examines the(potential effects of
structural characteristics of teachers' labor mar-
kets on attempts to provide  equal educational op-
portunity' bv revising state educational funding
rezimes. Its point of .departure is the existence
of teachers' salary differences among educational
areas (larmely ignored in court and legislative
deliberations), so that equal dollar expenditures
per pupil -- a possible outcome of some court
decisions and legislative enactments -- may not
achieve equal real resource availability per' pupil.
If salary differences could e attributed prepond-
erantly to demand factors in teachers' labor markets
theri chanzes in funding.mechanisms could provide

approximately equal real resources. - Put predominance

of demand forces' is not found. Rather, supply-side
factors are important in establishing infer-area
salary differences. g And' since funding ‘regime re-
visions are largely”aimed.at smoothing out inter-
area demand differentials, salary differences are
likely to persist. So too are real educational

" resource differences if only funding mechanisms are
altered. To eachieve equal edueational opportunity,
statewide rerulatory bodies, whose decisions can
accommodate hoth demand-side and supply-side inter-
aren differences, seem needed. This solution, .
however, is fraught with serious educational and |
politiecal prohlems. Thus, no ideal way of providing
equal educational opportunity exists.
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Chapter 1

INTRODUCTION

. In the last few years, there have been a number of im-
sortaat leqge! decisions pertaining to the constitutional ob-
ligations of various governmental hwodies to bring about
equality of eoducational opportunity. .As a result of the
Redriguez decision of the U.S. Supreme Court, the legal si-
tuation now is one in which states are not bound to Pring

about equality of educational opportunity for the students
onrolled in their public school systems. However, states

are Lvree to institute equal ‘educational opportunity programs
if they wish to do so or_if they are required.to do so by
their own ¢onstitutions., And a number of states have at

this date nassed laws that are designed to further the goal
of equal educational opportunity.

" The conventional legal standard for measuring the edu-
cational output of a school system is the number of dollars
expended (usually for current operating activities) per stu-
dent enrolled or in attendance. But everyone recognlzes
that this 135, at best, a crude approximation. Given the
. lack of fully reliable information on how to define and to
measure the output of the education system and on how pre-
cisely ‘the ontput of the system is produced, the courts
‘would seem to have no real recourse but to adopt the working
assumption that educatignal output is directly related to
dollars worth of input. Still, despite this lack of infor-
mation, it would séem that dollars worth of input -is still
not the best measure of educational output that is available
to the courts. So long as cansiderable differences in fac-
tor prices remain, equal dollar expenditures may mean:-that
there are substantial difserences in real resources utilized
in each edicational area. The implication is that efforts
to equalize educational opportunity by equalizing dollar ex-
penditures mer student, as many states may undertake to-do,

may fall short of the mark. Moreover, even if spending for-
mulnc (e.q., for all school districts in a state) were de-
signed to bring about equal real resource usage per student--
by allowing for current factor price differences in computing
the permissible expenditure level for each area--there is a
real danger that thdis apptoach may build the effects of -
-wealth differences among communities into these prescribed
expenditurg levels. The reason is .that for some factors,
such as teachers' serv1ces, the observed cost differentials
wmong areas may at least 'in part reflect the effects--uia
demand--ot the wealth differences among communities--effects
that an equal educational opportunity program is supposed to
climinate.  To avoid this kind of problem, what is needed is
some estimate of the resource cost differences among areas
that are due only to fogces on the supply side of the re-

source market. 7
. ' &
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The purpose of this study is to provide an estimate of:
the relative inmportance of elements on the supply side of the
market for the most important of. the. purchased’rdﬁources used
‘to produce education--the teacher--in determining the cost of
thls factor of production. If our findings indicate that
forcdes on the supply slde are relatively unimportant, then
programs that prescribe fdentical levels of spending per stu-
dent among areas could be implemented with little fear tha :
teacher salary differentials will be a source of inequalisxf/
of educational opportunity. 1If, on the other hand, it is
found that forces on the, supply side of the teachers' labor
market constitute an important' reason for teachers' salary
differentials, ‘then this finding ought to be taken ‘into con-
sideration in de31gn1ng equal educational. opportunlty pro-
grams.

After presenting some crude data'on teachers' salaries
and current outlays per student, our analysis involves four
basic steps. First, in Chapter 3 we specify a model of the
- labor market for teachers and derive from it a formulation
for the reduced.form wage equation. Second, the wage equa-
tion 1is estimated from data for eighty-three of the largest
central cities in-the United States .and for the forty-eight
contiguous states.” The results of these estimates are given
in Chapter 4. Third, we use the estimated wage equations to-
predict the wage differentials for the cities and states
that would exist under conditions where demand side variables
are held at their average values for the sample as a whole
while the supply side variables are left free to vary. Again,
these estimated wage differentials are reported in Chapter 4.
Finally, in a brief Chapter 5 we explore the policy implica-
tions of our findings with respect to equal educational op-
portunity programs -

8
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'MOO'TNOTES FOR CHAPTER 1

lRodriguez v. San Antonlo Independent School Dlstrlct
337 1. Supp. 280 (D.C., Texas 1971), U.S. Supreme Court,
March, 1973, " 1t qhould bé noted that as we use the term
equal educational opportunity, it does net include the need
for compensatory education. Essentially what we mean by
equal educational opportunity is the availability for each
student of an identical amount of real educa;ional resources.
The thrust of our analysis would not be fundamentally differ-
ent, however, if equal opportunity were construed to include

.compensatory education.

2Callfornla, Minnesota, Ohio, and Pennslyvania are
among the states that.have passed laws that have the aim of
making district revenues more equal to bring about increased .
equality of educational opportunity. Others, like Connecti- .
cut, Maine, New York, Rhode Island, Tennessee, Texas, and
Vermont have created commissions to study the finanging of
education. (NEA, High Spots in State School Legislation, 4
1969, 1970, 1971, and 1972 editions). North Carclina's Con-
stitution, approved in 1970, specifically statee that "The

general assembly shall provide . . . for a general and uni-
form system of free public schools . . . wherein equal oppor-
tunity shall be provided for ,all students," (Article X, Sec-
tion 23} . ' .

3

For example, see Serrano v. Priest, 487 P. 24 124%

"(Supr. Ct., california, 1969), equc1ally pp. 599-601. A

notable exceptlon is provided by Jensen et al. vs. State
Board of Tax Commissioners (Cir. Ct. Johnson Co., Ind.,

"1973). In that decision the court held that there is no ba-

sts for.finding that disparities that do exist in expendi~

, tures per pupll are unreasonable or unrelated to variance in

costs. 7 v

4Naf_ionally,’there-appears to be substantial variation
among. areas in the levels of teachers' salaries. For the
1969-1970 school  year, the ratio of -average teachers' salary
in the highest paying of the 48 contiguous states (New York)
to that in the lowest (Mlssissippl) is about 1.8 to 1. . The
coefficient of variation in average teachers' salaries is
about 0.13. ,The simple correlation between average teachers'
salary and average currernit spending per student enrolled for
the states is 0.78. For the 83 central city areas used in
our later analysis, the ratio of average salary in 1968-1969 =
in the highest payimg city school district (San Berradino,
Ca.) to that in the.lowest paying district (San Antonio,:
Texas) is 1.66 to 1. The coefficient of variation of sala-
ries, is 0.12. Teachers' salaries and current expenditures

‘per student are corrflated 0.67.

‘)
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It is important to noté, that per student spending dif-
ferences among areas are much greater than are the .teachers'
salary differences. For the years cited above, the ratio of
spending per student in the highest to the lowest spending
state is 2.43 to 1.0. The ratio for the city sc¢hool dis-
tricts is 3.19 to 1.0. Thus it is apparent that plans which
are designed to equalize educational opportunity by equaliz-
ing spending per student, while not|allowing for factor
price differences, are likely to bhring about. increased equal-
ity of opportunity. However, because of the factor cost dif-
ferences, "there 'is a reasonable posqibiliﬁy that these plans-
will fall well short of the goal of full equality of oppor-
tunity. - T
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Chapter 2

TLACHLERSY SALARIES AND "SPENDING PER STUDENT

It has become a common occurrence for educators, legis-
lators, and courts to treat the amount of spending on educa-
tion per s*udent enrolled as a direct measure of the quality
6f education received by students. As we have indicated
above, in our view much of the variation in spending per stu-
dent among localities may reflect the effects of differences
in the-cost of factors of production used in the education
process, The most important of these factor costs is, of
course, the cost of teachers' services.

The dueétion of what causes salary differentials among
arcas is a complicated one. As Levin and her co-authors
have shown, much of the difference in teachers' salaries be-

. tween the cities, suburbs, and rural areas within a number

of states is due in part to differences in experiegce and -
education of the teachers:who work in these areas. But it
also seems likely that at least a part of the differences in
salaries among areas is to be explained in terms of the
underlying differences in labor market conditions among geo-
graphical areas. The obvious questions suggested by the-
above are what are the factors that are most impdrtant in
providing an explanation for the differences in-tegchers'
salaries among labor markets; and what are the implications
of the salary differences for total spending by localities
on teachers' services? - .
Before we attempt to answer these questions, we turn
first to an examination of the raw data on spending per stu-
dent and teachers' salaries in the public schools for a num—
ber of geographical areas for 1969-1970. The areas that we
pick are the forty-eight contiguous states and the\school
districts in 83 central .cities out of the 113 central cities

. of the 85 largest SMSA's.  We do not include Aldska and

llawaii in our analysis because of the atypicaf cost struc-
tures that are faced by the residents of these states. The
atypical cost structures’ apparently are -the result of geo-
graphical isolation. School districts for thirty cities
have been excluded from theé analysis because at least some 2
of the required data are.not available for these districts.

pata on average salaries for all public school te€achers

"by state in the 1969-1970 schoel year and the corresponding

figures on current expenditures per student are given in
Table 1 below. It can De seen ‘from that table that the
range in average annual salaries across states is considera-
ble, with a ratio from high to low of “about 1.8 to 1.0.

The cocfficient of variation is 0.l13:-..Correspondingly,

differences in spending per student for states are compara-

ble to the salary’differenccs. The ratio of'spending per

\n
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student in the state with ‘highest salary:- to that in the .
state with lowest salary is about 2.4 to 1.0. The coeffi-
cient of variation is 0.20. Teachers' salaries and spend-
ing per student for the states are correlated .78. Thus,

it can be seen that there is considerable variation in
spending per student, and on the face of it, the variation
seems to bear some relationship to the variation in
teachers' salaries. Of course, it should be remembered

that the variation described here is for state averages.

Phe analogous variation in salaries for public school . - -
teachers and in spending per public school student among all
the school districts of the forty-eight states would be even
greater,

<  The situation with respect to the sample of large cities -
ig simiiar to that for the states. The mean earnings for
classroom teachers in public schools for 1968-1969 range from
$10,598 to $6,369; that is, a ratio of 1.66 to 1.0. The co-
efficient of variation is 0.12. The coefficient of variation
for current expenditures per student in 1969-1970 is 0.25.
The data on teachers' salaries and on current spending per
student are correlated .67 for our sample of cities. _

Simple correlations can be highly misleading. ‘We cer-
tainly do not intend to imply at this stage of our work that
variations in teachers' salaries are the unique--or even the
most important--cause of variations §n current spending on
education per public school student. Rather, our basic
purpose in presenting these basic figures on teachers'-sala-
ries and current expenditures per pupil is to set.the staye
for our discussion and econometric analysis of the factors
which affect the supply and demand for teachers' services,
and to apply the relevant findings to. -answer questions about
the reasons for differences among school districts in the
amount of spending on teachers' services per student en-
rolled. °~ ;

Table 2-1:

Average Salaries for Public School Teachers and
Public School Current Expenditures on Education
Per Student Enrolled, by State for 1969-70

dtate Average Salary Current Expenditures
' Per Enrolled Student

@ . Y - | : | (s)

NY ‘ 10,390 . 1,114

CALIF 10,324 748

MICH 9,823 . o : 772
_12 CoT
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Table 2-1: cont.
¢ ‘
Average Salaries for Public School Teachers and
Public School Current Expenditures on Education
~Per Student Enrolled, by State foxr 1969-70

., State Averagelséiary : Current Evpenditures
. T ($) Per Enrolled Student
. _— (s)
ILL 9,569 o 761
MO : - 9,383 - - 802
conn ) 9,271 I 912
NEV ) 9,248 ’ . 698
 wash 3,237 | ‘ . 724
NJ oo 9,150 . 921
DEL | 9,015 . 32
WISG 9,000 . 782
PLNNA 8,858 R ST
o 8,832 ! . . 650
ORE . o 8,814 | , o7 803
Rt | 8,776 o o 795
MASS 7- 87770 - } o 682
oariz . 8,715 - i | 719
S : t-l 6,658 o _ 767
FLA | | o 8,410 - . ~ 687
. 'IOWA ; 8,398 824
OBIO - 8,300 - g o e12 7
wyo 8,271 | 828
VA . 8,070 _ 648
vt - 7,960 ) . 949
MO - S 7,844 . - . 602

L



Table 271:‘cont.."=

Averazge Salaries for Public SéhooliTeache:s and °
Public School Current Expenditures on Education
Per Student Enrolled;, by State for 1969-70

. State . Average Salary ) Current Expenaiéq:eé
‘ (s) . Per Enrolled Student
~ | ] s
| NEW MEX f 7,79 . 637
Ni | 7,789 | O %4 <
COLO BRI 7,760 668
W. VA 7,650 ' ' 592
UTAH 7,643 578"
'KANSAS , 7,620 : /955”"’f”
MONTANA ' 7,966 ' 749
MAINE 7,572 . 639
NC' ' " 7,494 543 !
NEB 7,354 : 643
., # G 7,278 ‘ ‘ 524
| . TEX , 7,277 | 474
TENN 7,050 529
-~ LOUISIANA 7,028 | 627
KY 6,939 563
IDAHO ' 6,884 . 548
sc v 6,883 ‘ 550
> okpA < 6,882 517
ALA 6,817 433
N DAK ' ' 6,696 “ ; . 625
sp 6,403 | 629
, 14 ‘.
b




Table 2-1: cont.
Average Salaries for Public Sagool Teachers and’
Public School Current Expenditires on Education
Per Student Enrolled, by State for 1969-70

State Average Salary Current EXpenditu;es
($) ‘ Per Enrolled Student
. _ ($)
ARKANSAS 6,277 . . 493
MISS ~ 5,798 ' 458

SOURCE: National Education Association, Estimates of School
Statistics 1970-71 (Contains 1969-70 revised data), Research
Report 1970-R15, Table 7 for Salaries and Table II for cur-

<$§t expenditures.
Office of hducation, Statistics of Public Schools Fall
1969, Table 5 for enrollment.

ye



Table 2-2:

"Average Salaries. for Public School Teachers,
1968-69 and Current Expenditures for Public Schools
Per Student Enrolled, 1969-70;
for School Districts of Large Cities

-

' { -
City . Average Teachers' - Spending per
Salaries - Student.
(s . (s) .
SAN BERNADINO, CAL o 10,598 : 804
SAN FRANCISCO, CAL : . 10,249 - 1,291
LOS ANGELES, CAL 10,043 744

SAN JOSE, CAL N 10,029 826
DETROIT,.MICQ : _- 10,009 840

 LONG .BEACH, CAL . 9,994 954
SAN DIEGO, CAL 9,808 796
OAKLAND , CAL. S 9,835 : . 876

" MILWAUKEE, WIS 9,827 7
FRESNO, CAL L 9,752 : 724
ROCHESTEﬁ,"NY ‘ 9,710 1,254
CHICAGO, ILL - 9,697 867
NEW YORK, NY | 9,696 ' 1,184

' SACRAMENTO, CAL 9,533 783
ST PAUL, MIKN 9,413 , 809
CARDEN GROVE, CAL o 9,300 621

/ PHILADELPHIA, PA ‘ 9,295 o " 947
EVERETT, WASH o 9,287 | 747
BOSTCN, MASS - . 9,250 o 883
ANAHEIM, CAL : : 9)}87 : ’ 730
DAL CO, FLA 9,112 ' 758
10 ‘




Table 2-2: cont.
Averége Salaries for Public School Teachers,
1968-69 and Current Expenditures focr Public Schools

e T R Per Student Enrolled, 1969-<70;
”f ; ; 'for School Districts.of Large Cities
);City, ' , Avérége Teachers' = : Spending per
R Eaackib e . Salaries Student
| | I s

SEATTLE, WASH ~ = 9,086 919
SCHENECTADY , NY | L 9070 ) ;,“.',_ 1,291
TACOMA, WASH . ""-‘ 9,053 . 967
SANTA ANA, CAL . 9,052 - 706
PROVIDENCE,” KI | " 9,037 : 1,074
SYRACUSE, NY - - 9,021 . 1,084

" WILMINGTON, DEL 9,006 " 957
WORCESTER, MASS | _, | 5,974 ' . - 896
YOUNGSTOWN, onto * 8,957 : 802
BUFFALO, NY =~ - . 8,956 o 1,048
HARTFORD, CONN | 8,922 v 1,138
DAYTON, OHTO ' 8,881 o " 916
MINNEAPOLIS, MINN . 8,844 | 868
BRIDGEPORT, CONN . 8,841 - 709
PHOENIX, ARIZ : 8,814 A 671
BALTIMORE, ML 8,748 754
ALBANY, NY - ‘ 8,693 1,232
1INDIANAPOLI§,'IND. 8,689 = 649
ONTARib,vCAL ' 8,677 706

ST LOUIS, MO | .. 8,654 729
PATTERSON, NJ | 8,643 -, 714
SPRINGFIELD, MASS 8,390 ‘ 799

@ - o Ho
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: ‘ Table 2-2: cont. - = 1
. - N
) Average Salaries for Public School Teachers,‘
1968-69 and Current Expenditures for Public Schools
Per Student Enrolled; 1969-70;— :

for School Districts of Large Cities

City : . Average Teachers' Spending per

Salaries . ' Student
($) : - ($)
pINELLAS CO, FLA - 8,367 ‘ 684
CAS'TCN, OHIO 3 | 8,363 o 1 733 -
' BROWARD CO, FLA " 8,298 - C 919
_ . CINNCINATTI, OHIO - B 8,261 | 804
CLEVELAND, OHIO . 8,214 | g o5
DENVER,  COL . -+ 8,209 o 768
KANSAS CITY, MO - .. 8,184 ? - 677
PORTLAND, ORE . 8,146 R [
ALLENTOWN, PA : N 8,126 . 694"
OMAHA, NEB | 8,080 577 .
Ldu;SVILLE, RY ' | 8,056 669
JERSEY CITY, NJ ' 7,989 786 —
WICHITA, KAN ' 7,968 - 634
AKRON, OHIO i | 7,935 13
RICHMOND, VA . 7,915 71
TOLEDO,. OHIO o 7,864 757
' NORFOLK, VA ) 7,820 : . 671
WARREN, OHIO 7,804 727
| NASHVILLE, TEWN 7,593 . . 596
DUVAL CO, FLA - - 7,572 o 568
ot . NEW ORLEANS, LA | ~ 7,552 ° . 567
ATLANTA,‘GA L 7,485 693
| - i8

o 12




" Table 2-2: cont.

Averaqge Salaries for PJblic School Teachers,
1968-69 and Current Expenditures for .Public Schools
Per Student Enrolled, 1969-70;"
for School Districts of Large Cities

City . Average Teachers' Spending per
. . Salaries™ =~ Student
| R e | ($)

_ MECKLENBURG CO, NC .. 17,405 o ' 624
_COLUMEQS, OHIO . 7,385 - Lo 788
, SALT LAKE CITY, UTAL , 7,380’ . 594
HIGH POINT I 7,31 - 573
DALLAS, TEX 7,282 . 529
GREENSBORO, NC N 7,249 ‘ 594
HARRISBURG, PA - T 7,218 | | 820
PORT ARTHUR, ThY . 7,203 . 575
KANSAS CITY, KAN o 7,195 . 546
uEMPﬁIS,JTENN 7,183 \ - 564
BEAUMONT, TEX : 7,147 - 589
HOUSTON, TEX - - . 7,134» | Y
KNOXVILIE, UM : - 7,103 ° - 549
) TULSA, OKLA - 7,081 o 548
) OKLAHOMA CITY,.OKLA " - 6,830 _ 477

EL PASO, Wiy . 6,829 - 501

BT WORTH, TEX o e 6,731 : 404

SAN ANTONIO, TLX . 6,369 | 433

»

.i ’ - ’ . : . . .
SOURCE: Average Salaries (1968-69) paid classroom teachers
in public elementary and secondary schools from National Edu-
cation Association, 24th Biennial Salary Survey of Public-

* . -19:_" .

L N " - 13 i ' . . . . M
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SOURCE, cont.:. SchoofﬁProfessional Personnel, 1969, Research
Report '1969-R7, Table A, col. 6 (data by school district).
Office of Education, -E.L.S.E.G.I.S.-AII, Part B - Finances:
1969-70 (TAPE), current expenditures Bv school district. Of-
fice of Education, Statistics of Local Public School Systems
Fall 1969:. Pupils and staff, Table 2, enrollment by school

district.




“FOOTNOTES FOR CHAPTER 2

lBet:sv Levin, Thomas Muller, and Corazon Sandoval, The
liigh Cost of Lducation in Cities, The¥Urban Institute,
Washlngtoﬂ D. C., 1973, . )

zOne of the thlrt" cities, Washlngton, D. C., has been
excluded from thce analys‘s because of its unique flscal

structure.

3For exalple, .one’ obvious alternatlve posslblllty is
that teachers' salaries and school spending both reflect the
effects of differences in community income and wealth'

) o ﬁ
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Chapter 3
TEACHERS' LABOR MARKET: ) .

- Analytical Framavorko .

-

"The data on tead:ers salaries by city and by state, wluch we ‘set
forth above, are characterized by considerable dispersion. ‘The purpose
of this chapter is to provide an economic framework for analyzing the
source of the dispersion. To accamplish this we adapt basic labor .
market theory to the labor market for teachers. The starting point for
the analysis is the model of a campetitive labor market. .A number of
camplications are then introduced to analyze the behavior of supply
.and- demand for teachers under various markeét structures and economic

- 51tuations. .. '

Initially, “the, camplications introduced pertaJ.n to questions of
market-structure and the effects of differences in the number of buyers
on the equilibrium wage. From there, we introduce a number of insti-.
tutional constraints. These include the effects of a fair wage standard’

. in-the cammunity on teachers' salaries, same discussion of the effect of
teachers' unions, and consideration of the role played by labor quality -
in the labor market for teachers. The discussion of labor quality is
formulated to take into account the recent findings of-an apparent lack
of impact of teacher quality on student learnmg and such institutional
factors as the single salary schedule.

. I e
The first case to be analyéed is that of wage determination in a
single isolated labor market. The following conditions are assumed to
characterize the situation in thls mar'-et:

1) No person in the labor market has a spec:Lal talent for any one
profession. In‘a particular profession all persons with the level of
training considered adequate are equally pmductlve.

2) All labor force menbers have similar preferencw with respect
to each parttcular profession. That is, the non-pecuniary aspects of -
. the various jobs in the labor market are ranked the same way by each
- labor form men'ber :

- 3) All labor market entrants. face gimilar costs of educatlon.
They finance that education with equal ease or difficulty.

4) 'Ihere is a single educatlonal reqmranmt for each partlcular
occupation. - “

. 5) Occupational and educatianal decisions are generally made. on a
lifetime basis. _

-
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6) The teaching profession uses few people relatlve to the nurrbe.r
of people in all other occupatmns taken together. 8

For the partxcular labor market where the above conditions are met,

in long-run equilibrium the wage level for tga@rs is determined on

The number of teachers employed, given'
More

the supply-side of the market.
the supply price of labor, is determined on the-demand side..

- ‘specifically the’ supply curve under the assumed conditions is perfectly

. compensation--monetary-and non-!mnntaxyh-whlch is

¢

The reasan is that each entrant- 'mto tead{mg requires a total
same as that in
other occupations. Moreover, given the relatively small size of the
teaching profession (assumpticn 6 above),'wages outside of teachJ.ng do
not vary with the number of teachers. 1 [

elastic.

The. supply curve for teac.hers (8S) is ‘pictured in Figure 3-1. The
height of the supply curve, OW,, is the monetary compensation that must
. be offered to' teachers if people are to be just willing to énter the
teachmg profession. This required mmetary campensation is 3trongly

. influenced by the long—run prospects in other professions, the relative

non~pecuniary benefits in teaching as opposed to other professions, the
educatigp, requirement for  teaching as cc‘npired,,mth other occupations,
and the costs of obtamuq that educatlon
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, 'n'{e non-monetary aspects of jobs which affect their relative
: attfactiveness to new entrants to a particular occupation include such
'™ things as work effort required, and the pleasantness, dagger, ani vy
satisfaction of work. ' Non-pecuniary rewards are a substitute fop”
money earnings. Therefore, other tifings the same, nm-.)pecmiary\;

- » rewards for an occupatiori are inversely related to the money wagey
That is, as relative non-peécuniary rewards of teaching deteriorate,
assuming that the other compensation-determining factors noted above

' do not change, SS in Figure 3-1will shift upward. In the case of the
teaching profession, the obvious extraordinary non-pecuniary rewards
include a summer off and unusual job security once tenure is obtained.

_ vhile it has been noted that Wj reflects the money wage required

to encourage people to enter -teaching--that is, Wy is the reservation
price for ‘teachers--the relevant time -period over which Wy is measured

. has not as yet been defined. One cbvioug possibility is h’:at W) rep-
resents the expected monetary earnings of teachers over their entire
‘working life. If it is possible to lend and borrow freely on the
capital market to finance education, lifetime earnings may conveniently
be measured by a yearly equivalent, defined as that constant level of
yearly income which would generate the same present:value as does the .
current age earnings profi%e of teachers when it is disoounted at
prevailing interest rates.< Generally, when di sing long-run .occu-
pational choice, the appropriate time frame for Mpasuring earnings is
the individual's expected or consuming life.3 : . :

. - The empirical analysis presented below is concemed with explaining
* why wages differ for teachers in different labor markets. If it is

assumed that the shape of the time profile of earnings for -teachers is
similar in ‘the various markets, then a single year's eamings for those
with a given level of experience may serve as. an index of the lifetime
earnings of thosg who. enter the teac’ ing profession in each of the
markets.4 Thus in later chapters, W;, which is conce ly a measure
of lifetime earnings, may be roughly approximated erenceg in formal
education aside for the moment) by average salary for teachers in a
‘given-market adjusted for the average level of experience for those . -
teachers. No matter what salary measure. is employed, however, it is
important to remember that given the assumed circumstances in this
first case, the wage variable will bear scme relationship to lifetime
earnings and the supply curve itself will be perfectly elastic. :

Under these circumstances, the supply rr%t_imship may be given by

\ (3-;1 w=S(Nr ),

T where W is an appropriate measure of the teachers' wage rate as discussed
above, N is an index of the relative non-pecuniary advantages of teaching,
and OC jis the opportunity cost of entering a comparable occupation with
training requirements similar to those of teaching. Altematively, in -
this single market case with full mobility among. occupatians, the oppor-
turiity cost (OC) can be related to the cost of .obtaining the education -

. - required of teachers. Therefore, the supply equation may also be written




as . .
(3-2) Ww=SW, Ed).

where Ed measures the years of educatlm required to enter teachinq

and the relevant alternative occupations in this market (W and N are
defined as for equation 1). Of course, given the assumed conditions
there is full mobility among all occupations. Therefore, all occupatians,
not Just those which require the same formal educatlm as teaching, are

" perfect substltutes for teaching as'a profession.’ That is, with iden-

tical entry conditions for all those who wish to enter a partlcular
occupation and with similar preferences, total pecuniary and ncn—pecum.ary
rewards to each occupation over a 11fetine are the same,

It is legltlmate to draw the demand curve for teachers o a diagram
where the wage variable is defined to bear a relationship to lifetime
eamings, as it is in Figure %1, anly if the lifetime wage conocept has
ﬁdmaanmq to those who hire teachers. This will be so if school.

s behave as if theyexpectthosevhoarenewlyhlredwremm for
a considerable time in their jobs, or if they believe that job candidates
base their employment decisions on long-run earnings prospects rather
than just on_starting salaries. Such behavior an the part of school
boards seems. to be more reasonable than one ocbvious alternative: a
situation where school boards set their respective salary structures to
retain only those within a given age or experience bracket. .While such

‘a policy might have same meaning for the retention rate of new hires, it -
‘would make little sense with respect to ‘the turnover rates for those.

with more than a few years of expenenoe. For example, if wages for
those with ten to twenty years of experience were made art1fic1ally low,
the result might be a labor force with little long-run cammitment in an
occupation where attitude toward the jdb is crucial to effective per-
formance.

Ccnsequently, it is reasonable to believe that market pressures
eventually lead school boartls to set wage profiles that are rationally -
structured so as to discourage any major inflows into or outflows fram
teaching positions for those in particular:ade brackets. Accordingly,
we proceed as if. it is appropriate to draw the demand curve for teachers
on a diagram where the wage variable refers to some measure of eammgs
expected over a long-run workmq period. :

The slope and position of a demand curve for a factor of productJ.cnw

. such ‘as teachers is traditionally explained in terms of the theory of

derived demand. The theory suggests that the demand curve for a factor
of production exhibits a negative: slope for two reasons. First, as the
quantity of a factor of production is increased, the amount 'of other

~ factors employed remaining the sare, diminishing returns to the variable

factor eventually set in. In the case of education, where learnmg
takes place by combining teacher time, student time, and equipment,

fixed size student body in a school district eventually leads to d:n.n'\ln
ishing returns to the .teacher input.® That is, increases in the teacher-
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student ratio which result from expanded hiring levels in a given
district at a given time eventually will yield smaller and smaller
increments to student learning. The declining marginal returms to
additional teachers hired thus, in part, account for the negative slope
of the demand curve for teachers. .The second factor which underlies '
the negative slope of the demand curve for teachers is the negative
glope of the demand curve for education itself. - As with any econamic
good, to finance an’increase in the amowunt of educatlon produced;,- the-
' public must forego consumpticon of other public or private goods: It
- seeps plausible that the marginal utility of education, as well as of

most other private and public-goods, is inversely related to the - -
quantity consumed.  Consequently, as expenditures are switched. from
other goods. to education, the nargmal utility of education declines
while that of the other goods increases. The effect is to impart a
negative relationship between the "price" of education and the quantum
of education desired. The declining marginal value of education, in
turn, partially accounts for the declining marginal value of additional
teachers hired, and thus for the negatlve slope of the demand curve for
teachers.

It is useful to make our analysis of the demand curve for teachers
more rigorous. We begin with a simple model where it is assumed that
the board of educatimm behaves, not uncharacteristically, as if educatlon
is produced with teacher services and student tire. 'I‘hus,

(33) Q= Q(st, Tch, SES, Pop),

where Q is the amount of education produced per student enrolled in the
public schools.® all other inputs have been deflated by population. .
Thus St is the size of the student body per capita (adjusted for standard
hours of attendance), and Tch represents teacher hours of input per
capita. SES is a measure of the soc1o-ecmaru.c Skgrotmd o student:g.'
The size of population, Pop, is a scaling factor.: 9nd ‘,Sg'E'H are = SN
assumed to be positive and may take on either § smn Pop
The total output of the school system per person in the. populatlcn
is given by:

~

(R4) TP = St * Q.

Fram equations (4-3) and (4-4), assuming again that student body size,
St, is exogenous, the marginal product of teachers is given by:

(3-5) #TP/3Tch =\\§—31;h[o(st, Tch, SES, Pop)] St.

‘We now introduce the demand curve for education into the model. The
equation for the demand price for education is:

(3 = P(TP, St, INC, Y, 2).8

1)

! =0
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Equivalently, we have:

r

. *
.(3€a) P=p (0, St, INC, Y, Z).

Thus, in addition to St, the demand price (P) is a function of educational
output per student (Q), income in the commmity (INC), a vector .(Y) which
represents other sources of funds for the public sector, such as non-
residential property assessments and state and federal aid, and other
factors (Z) such as denographlcally and geograpiucally determined needs
for non-educational services and tastes. Heré again, all arqguments of

the demand curve are specified to be on a,per capita basis. The expec-
tation i$ that %P/d@eis negative, and, unless having a large nurber of
parents in the vgking population is extremely important in determinmg o
educational expenditures, 3P/3St is also probably negative.

IP/3%Y are expected to be positive and 9P/9Z may take on elthei‘lgg.gn. In
this wodel, consumer surplus is maximized when the demand price for -
teachers, in this case the value of the magginal product of teachers, is
set equal to the supply prioe of teacher That is, it is maximized
where

(R7) AP - P =W
)1‘( h
If we substitute for P fram equation (3-6g) and for TP and TP/ Tch from
equations (%-3) and (3-9, we have a school board's demand curve for labor:
. 8 . \

(2-%) W = ATeh[Q(St, - Tch, SES, POP)] - St - P(Q[St, Tch,
_ SFS, Pop], St, INC, Y, 2). , o
The aggreqgate demand curve for teachers in each market could be -

derived if two further pieces of information were available. First,
there are the specific functional farms for the educational production
function and for the demand curve which have been used t derive the
demand for teachiers [as in equation (*8]. Once these were known, we
could solve explicitly for the demand curve for each school board. The

 other information necessary is the distribution of each of the exogenous

factors among school distrjcts in a given market area.” If the functional
forms and distributiaon of exogenous variables were relatively similar for

‘the school districts, the market demand curve might well be of the same

formas equation (3-8. . e

IT ‘
B “ . . - "
while many of those-whé have analyzed wage determination for public
employe ' treat the supply curve of labor as if it were perfectly
elastic, -) a plausible argiment can be made that the supply curve may be

' positively sloped. This will-be the case, for example, if the relative

preference for teaching differs among people, and the supply price varies
inversely with these preferences. Even here, however, while the supply
curve of teachers to a-market may be upward sloping, the supply curve to

"a ‘gchool board located within a market may still be highly elastic,

perhaps even perfectly elastic. The smaller the fraction of teachers
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in the market that are hired by a given school board, the more elastic
‘the supply curve of teachers to the school board will be. -
Our purpose in this section is to construct a framework for :
analyzing wage determination in a market where there are many school -
boards, and where the supply curve of teachers is upward sloping. Be-
fore proceeding, however, it is useful to discuss briefly some prablems
related to the scope of a labor market for teachers. « T

It is apparent that the geographic scope of a teachers' labor mar-
ket is determined by the mobility of teachers. The problem of delin-
eating the boundaries of any particular market is complicated by the
fact ‘that- there is likely to De same teacher mobility among all areas
in the country. Thus, deciding on the boundaries of a market is a process
that, requires the use of judgement, and may be the subject of some dis-
agreement. For our purposes, we adopt a pragmatic approach and define
a teachers' market to include those areas which most often find them-
selves campeting for the same teachers.

The question of what is the size of each of the various teachers'’
labor markets is thus an empirical one-——a question which, given the
lack of any systematic study to date, has yet to be answered. This
.issue has been the source of same discussion between Baird and Landon,
on the ane hand, and r, on the other—a debate which has as yet .
reached no resolution<+ In our theoretical discussion, we nevertheless -
proceed as if all markets are.clearly delineated. Our empirical estimates,
however,  are conducted.under alternative assumptions as to the appropriate
geographic scope for a teachers' labor market. In that way our findings
will provide some indication of the sensitivity of estimates of the wage
équation for teachers to assumptions about the scope of the labor market.

Let us now consider the case where there is a large number of school
boards in a given teachers' market, so that each board faces a horizon-
tal supply curve of teachers even though, for the market as a whole, the
supply curve of teachers is positively sloped. Here the demand curves
of each of the separate boards is of the same form as the one in equation
(3-8) above. The overall market demand curve can then be dbtained simply
by aggregating the demand curves of the indiVidual school boards.

III

The analysis of wage determination in a circurstance where a single
buyer of teachers' services faces an upward sloping supply curve may be
somewhat more complicated than is the analysis for the competitive case.
This will be so if the school board in fact recognizes that the number
of teachers it hires has an efféct on the wage rate that it pays, and
if it acts acoordingly, i.e., if the school board justifiably behaves
as though it were a monopsmist in this particular market. Contrastingly,
if the board does not recognize that there is a positive slope to the
supply curve of teachers, or if it does not perceive the importance of
‘this with respect to salary policy and_ac acwordingly, teachers'
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salaries will be determined, as in Fiqure 3-2, by the intersection of
the conventional denand and supply curves for teachers.

Ware -

Efaployment

V] omme o  cmmss ammee e s

Figure 73-2

Let us assume that the school board recognizes that it is in a
monopsdny position. From the board's point of view, this implies that
‘the marginal cost of hiring more teachers exceeds the going wage rate.
Far ane thing, if new teachers are to be successfully recruited, each
cne mist be paid a highers wage than the last teacher hired. Far
another, given the nature of the single salary schedule and the major
difficulty involved in pushing a new teacher-ahead of others who have
been teaching in the system for some time and who are equally qualified
in other ways, paying a higher wage rate to a new teacher will generally
require corresponding raises for all those who currently on the |
teaching staff. The bonus that has to be paid all teachers on staff
as hiring is expanded would raise the marginal cost of education con-

9 siderably above what it would be if the school board faced an elastic
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supply curve of teachers. Thus, recognition of “the significance of
its monopsony position may have a strong dampening effect on hiring by
a school board. 12 . ’

To be more specific, given the supply curve of teachers
(3-9 wag S(Tch, N, o),

where the slope, 3Tch | is generally positive, the school board will
hire teachers until the value of additional teachers' services is set
equal to the extra cost of additional teachers. That is, the board
will hire teachers until o '

(3-10) St-P+ 3@ =W + Tch « 38 -13
9Tch dTch - . "

The temm on the left hand side of the equation is the value of the mar-
ginal product of teachers. The meaning of this term was discussed in
connection with the .explanation of equation (3-7) above. It will be
seen that on the rignht hand side of =quation (3-10), in addition to the
wage rate (W), there is a term: #T... - 35S/ Tch. This term measures the
extra cost of paying a bonus to prg/‘ously hired teachers as hiring is
expanded. Rearranging equation (310), we have an equation for the
demand curve for teachers by a school board which is a monoposanist:

(3-11) w=st - P +3Q - Tch 35 .
3Tch 9Tch
The supply curve for teachers, in acocordance with the formulation
given in equation (3-9), is drawn as SS in Figure 3-3. The demand curve
. for teachers which would obtain in a situation where there is no monop-
sg_\g power on the part of the school board--as in eduation (2-9 and
(38) —-is represented by DD in Fiqure 3-3

W




In_contrast, Im [m depicts the demand curve for a school board which
is in a monopsany position and faces the supply curve SS. As noted
before, the, yertical distance between DD and Dm Dm is equal to the
term Tch 5—;‘—5 in equation (3-11). Note that as drawn in Figure 3-3,
Tch - 2= 18'Greater in value the larger the number of teachers hired.
There gfé% reasons for this: First, the slope of the supply curve,
as drawn in that fiqure, increases directly with the number of teachers
hired. Second, the overall cost of ‘the "bonus" that must be paid as*
hiring is expanded is greater the more teachers there are alreally on
staff. . In equilibrium, the monopsony board will hire Tch teachers at
a wage of Wj. As indicated previously, the value of the marginal prod-
uct produced bv these teachers, VMP], exceeds the wage rate. '

Up to now, we have avoided any discussion of specific functional
forms for the varioys supply and demand curves, and have also postponed
_any discussion of problems of estimation. However, it is appropriate
at this point to discuss the problem of identification, which is most
clearly analyzed in the context of the microeconomic framework developed
in this chapter. o | .

Empirical analysis of supply and demand in a situation where there
is competition in the teachers' labor market inwolves a straight forward
extension of our discussion. Shifts in the exogenous variables in the
labor supply curve, the exogenous variables in the demand curve held ocon-
stant, trace out points that lie along the demand curve. The supply *
curve may be similarly identified. S i '

. The problem of identification becomes more complicated where
monopsony power is exercized on the part of the school board. While the
identification ‘of supply in a market that is characterized by monopsony.
is straightforward, there will not be, 'in gemeral, a stable demand curve
for teachers which can be identified in the conventional way. The reason
is that the slope of the supply curve appears--as in equation (3-1])--as
a term in the demand curve. Thus, if the supply curve is not linear (as
in Figure- -3 and its slope is a function of the levels of the exogenous
va:fiables, then as the supply curve shifts with changes in these exog-

. endus variables, corresponding shifts in the demand curve will occur.

For example, if the supply equation is of the form:

]

log W
or log W

av+chh,
log a + b log Tch,

where "a".is a constant that incorporates the opportunity cost to
teachers and relative non-pecuniary returns, then at any level of Tch,
a positive increment to "a" leads to a steeper supply curve.l4 con-
sequently, as the supply curve shifts up with increments to "a", the
demand curve shifts down. The equilibrium solutions that correspdnd -
to the alternative supply curves SS, S'S', and S"S", where these curves
are drawn to reflect increasing values for the exogenous variables, are
illustrated in Fiqure 13-4, It can be cbserved that for the.case drawn,
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Figure 3-4

" the equilibrium points lie along a line, DgDg, that is much flatter

than is any one of the monopsanist's "curves, DmDm, Dm'Dm’,

and Dn"Dn". Thus, if, as assumed, the relevant slopes of the supply

curves become steeper as these curves shift up, the slope of the
estimated demand-curve will understate the true slope. The estimate

of the slope of the demand curve will only be on the mark if the

shifts in the supply curve are parallel, Finally, if what we believe
. to be the least likely possibility cbtains—-that is, if a situation
" pertains in which positive shifts in supply are accompanied by~
decreases in the relevant slope of the supply curve--the demand
curve will be estimated so as to have a steeper'slope than it
actually does. - o B : -

N /
' We next Seal with a case where .there is more than one school board

in a market, but where the nuwber of them is sufficiently small so that
-each perceives that the supply curve of labor is positively sloped. In
these circumstances of oligopsony, school boards may do a number of
things. First of all, if each board recognizes the nature of the inter-
dependence between its hiring policy and the hiring policies of the other
school boards, all of the school boards may attempt to collude An one
way or another. If each school district has a similar constituency,
then, as the ocollusion becames more perfect, the school boards together
may behavé as if there were only a single purchaser of teathers' services
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in ‘the ‘market. tere, then, the durand curve for teachers would approach
the ene that applies for analyzing the rrmopsony case,

A second mossible mode of behavior for the school boards consists
of a nunber of strategic interactions which would result if each board
takes into account the effect that its hiring policy has on the other
boards, as well as the effects that the eventual reactions by the other
boards have an the market wage rate. Here, the exact outcome depends
apan the yrecise nature of the behavior pattern assumed for rival school
boards. As the literature ﬂ oliqopoly behavior attests, there is a wide
range of possmlo outcanes

A detailed analysm of these pOSSlbllltleS would take us fa.r afleld
It is useful to note, however, that for the most likely modes of behavmr
the demand curve. for the market will probably lie between the dethand,
~curve that would be observed if there were pure monopsony in the market
.and the one that would ‘be observed if there were a very large number of
. school boards actmq independently. That is, the demand curves DD and
: Dnbm in Figure 3-3wili*probably bracket the market demand curves that
are generated as a result of monopsony power and same interdependence
of lurmg pollmes among the school board$ located in a given market.

+

A third oligopsonistic possxb111ty is that of independent ‘behavior.
lere, each school board recognizes that as it expands its hiring, the
wage rate is 'bid up. However, no board concerns itself .with the effects
of its own hiring policy on the labor market conditions faced by other

boards .
* . 'An examplra will bring out the unpllcatlms of this kind of behavior ‘
- for the market demand for tead'lers Assume that there are identical -
school districts within a givén market, and that we are dealing with a
decision to hire one rore teacher for the entire market, or 1/n teacher
for each school district, where 'n" is the number of independently acting
boards within the oligopsonistic market. Fram footnote 13 it is clear
that if there were only one school board in the market the extra cost of

‘-

hiring an additicnal teacher.dT( is glven by:
C 8 df[‘f"h
-1 ) w+ as_ - Tch,
" :H‘( h Y 3Tech

where, as before, W is the waqge rat:eé Tch is me nunber of teachers (per
cqpita) employed in the market, and is the rate at which the wage
rate increases as hiring is expanded :ajlﬂl n school boards in the
market, the perceived cost to ecach of hiring I/n add:.tlonal teachers is:

) ]14? '
(1) [—] W+ 433 -1 Tch,
"T“J n 3Tch N n_ .

"{Al/n reflects the basic waqc cost to each district of hlrmg an additional
1/n teacher. The other terms in equation (4-13) represent the percelved
bonus that must be paid to all teachers already on the payroll. ‘ In this
example, the term 35 | 1 indicates that as a single school board expands

aTeh n : -
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its hiring by 1/n teacher, the effect is to drive up the wage rate by
1/n times as much as if orie full additional teacher is hired.

We recognize the fact that each board may not perceive the full
effect that its expanded hiring will have on the market wage rate, and
thus on its own cost of teachers. In particular, if school boards hire \
new teachers by bidding them away fram other school distritts, and the T
wage necessary to encourage sameone to relocate between sthool districts .
is less than 3S/3Tch, then, while this term represents’ the ultimate
effect of expanded hiring by one school board of the market wage rate,
the perceived effect by the board doing the hiring may bé considerably"
less than 3S/3Tch. Therefore, we have included the term, ¢ , which
ranges between zero and cne, to represent the fraction of the effect
that a school board actually has on the market wage rate that it per-
ceives itself to have. It seems reasonable that in practice ¢ is
inversely related to n. _— 0 -t
The final term in equation (73-13), Tch/n, indicates that as each
board expands its hiring, it must pay the increment in wages to 1/n
times as many teachers as there are in the market. No board considers
the effect that its expanded hiring has on the wage bill that is paid
by other school boards in the market. Thus, from the point of view of
each of the isolated school boards, the cost of the bonus that must be
paid to those already on staff is, at most,- 1/n times. the cost of the
bonus that would be perceived for an identi expansion in hiring if
there were a ronopsony in the market. Summihg across all boards in the
market, we obtain an expression for the perceived cost of hiring one -
additional teacher to be shared equally by all school districts in the
market: . .

(oo zlame | =ws'y 28 Ten | ‘
3 \ _dTch dch "~ n ,
Here, i is the ith of the n school districts. .

It will be remambered that the effective demand curve for teachers

in a market where there is monopsony (bmDm) can be obtained, as '
in Figure 3 3, by subtracting the bonys from the demand curve that would

" obtain if there were no monopsony in the market (DD). .It is
apparent that for a given supply & of teachers, if there is indepen-

. dent behavior by School boards, Ahe greater the number of school boards
~in g market, the closer the mdrket demand curve for teachers will be to .
0.16 Thus, combining equaticn {3-14) with the value marginal product
conditions given in footnote 13 above, we have the following formulation

for the demand curve for teachers: : '

(3-15) W=ST - P+ 3§ -¢ . 38 . Tch.

: ' .. 3Tch 3Teh *~ n .
Here, the first set of. terms on the right hand side of the equation
again represents the marginal product of teachers, and the second set
of terms represents the reduction in demand that results from the
effects of perceived monopsony power, weighted inversely by the number
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of school hoards in the given teadwyrs' market. Notice that as n
- approaches 1 (with * = 1), we obtain the demand equation for a monopsony
market structure (i.c., equation (3-11). Asn approaches 'infinity, we
have the equation for market demand where there is canpetltlon the
labor market (equation [ 39)). In ¢enefal, where there is indepehdent
behavior by school boards—where market' interdependence is not recognlzed-~
the market demand curve for teachers will be between DD and DmDm in
. Fiqure 4-3. Thus, as sebms reasanable, other things the same, the demand
curve for a marl:et where there is same monopsany power and mdepe.ndent
e hena sior will be dbracketed by the demand curves that obtain where in
hiring there is a single monopsonist, on the one hand, and where there
is cumpetition, on. the other.

v

ihe next step in shaping the analytical framework is tLQ drop another
of the simplifying assumptions that has constrained our _analysis up to
this noint. Specifically, we no longer assume that all teachers are
hamcaeneous. Instead, we explicitly incorporate into our analysis a
nuber of measures of the kind of pLPparatlon that teachers have had,
and of the teachers' ability to teach. The presumption is that these
measures will bear a relationship to the outcame of the learning process.
! The dimensions of teacher quality include the following: the experience
of the teacher, tho amwunt of formal trammg the teacher has received,
whetler o not the formal training is in the field in which the teacher
in fact .eaches, the°teachers' ability to comunicate verbally, and the
teachers ' dedication to the job.

One way of introducing these dimensions of teacher quality" into
our analysis is to include them as separate arquments in the educaticnal
prodction function. Frey has taken this course in-analyzing teacher

. salary cetermination for those spec1a1 circumstances where the supply
of ¢ach dimension of labor quality is perfectly elastic. 7 The crucial
assumption which underlies this type of approach is that the public and
the school board behave as if they are maximizing the amount of, student
learning given the ‘oonstraints of the education ction function

. and the overall ladaet for the cammmity. In turn, maxymi
that the nunber of teachers hired and the quality chara

. these teachers are such, that the marqmal dollars spent{on each type of

= “educational input result in' the same,size increfrefits to ‘student learning,

’ and that the value to the cowmmnity of each such increment is set equal

to the marginal cost of education. ,

There is little evidonce that the differences in the teacher-student
ratios that are ohscrved. across school districts are in fact associated
with differences in leaminq. 18 1evertheless, a hypothesis that demand
for teachers is determined as if the public and school boards are
attempting to mavimize the value of education to the commmity, where

. education is producext by teachers and student time’and demand for educa-
tional inputs is constrained by commnity incame, is a reasonable
starting point for .analyzing the sources of demand for teachers. The

‘ . ) . -‘[:)()
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intuitive feeling that class size must have an impact on student
learning is deeply ingrained in public attitudes. Thus, it would seem
to be a safe bet that aven when confionted with evidence that class
size has little discernible relationship to learning, the so-called man
on the street or, indeed, the gducational econamist would not vote to
' Save taxes by raising average class size substantially. .Without massive
i _ new evidence to the contrary, the intuitive feeling that ¢lass size same~-
how must make a difference may frequently be expected to lead voters to

While the general public may also express a desire for high quality
teachers, the demand for particular quality related teachers' character- .
istics is not likely to be as strong as the demand that is generated in
favor of small classes, This is so for a number of important reasms.

First, there is no evldmce that demnstrates a consistent ‘1ink
between same easily discernible teacher dlaracteristig that is an
indicator of teacher quality and educational output. .

Second, changes in teacher quality are not nearly as.visible to .
the public and to school boards as are changes in teacher-student '
ratios. And similarly, the importance of these teacher characteristics
to the learning process is not as clearly perceived as is the so-called
importance of class size as.a. determinant of learning. Consequently,
the fact, for example, that many mathematics courses in a particular
school are being taught by people trained in social studies is unlikely
N : to generate the kind of political repercussions that may result from

 overcrowded classroums’and split sessions,

be highly unfavorable, the school board, in the long run, cannot hope
to exercise significant control over the average experience level of
faculty members. Another factor which inhibite efficient control of
teacher quality. is the single salary schedule. The existence of this
schedule prevents ‘school districts frem hiting to teach in each field
only those who were trained in the field without paying a premium
to those in a discipline where there is a surplus of teachers.42 Thus,
in many cases, even if the school boards were willing to ‘trade off
among types of teacher quality, and to trade off between teacher quality
and quantity, the policy tools which would permit an efficient tfgde-"-
off are, for what are essentially institutional reasons, absent. _

Our skeptical view about the reasonableness of a model which .
postulates that school districts trade-off between educational quality
and quantity is supported by the two pieﬁs of direct evidence that .
have been derived from the Coleman data. Drawing fram a study of
the Cbld@ data by Hanusek, Levin cambined Hanusck's estimates of the
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mirginal productivity of the two teadier characteristics that had a
.csistent relationship to student leaming--teacher verbal score and
teacher experienoe—-vith estimnates of the .ocosts of theseicharacteristics.
For Black students, the oas q‘,nal product Bf a dollar spent on teachers'
verbal aility was approximatelv five times that of the marginal product
of a dollar awg% on teadhers' experience. F‘qr whlte st ts, the ratio
was ten to one. If the school dlf;trlctq were in fact i 'z‘ing.out—.
" put with respect to these dimensions of teacher quality, ghe marginal
products per dol 1dr spent on each type of teacher quallty/would have
oveen the sam. - , i

The oﬂ\cr pileae of evidence which seems to indicate \that school , |
hoards do not trade off amona the various dimensions of labor quality
and quantlty 50 as to maximize output is contained in an article by
Owen .
is teacher verbal ability--the dimension that Levin found to have the
highest marqginal product per dollar. Owen's estimates indicate that
school boards do not offer igher salaries to teachers with hig er
verbal ability. As a result of the oonstraints of-the single sdlary
schedyle and little direct opportunity for merit pay, we would n .
have expécted)ldi mct price differentiation in the form of higher Qffers
to those of higher verbal ability. But there is also no indicatioh in
Owen's results that school hoards pay higher salarie$ to increase the
quality of the ponl of applicants for teaching positions. This is so.
even. though tho paymnt of higher wages followed by screening the excess
supply of apnlicants for those of highest quality would seem to be a
reasonable strateqy for:a sdiool board that is a "maximizer" opératmg
under the constraint of the sinqle saiary schedule to follow in order
to increase the aquality of teachers -hired.

Owen dues find that a higher wage, ceteris pariifs, is associaited
W th a higher quality faculty. But this result seems onlv to reflect
the fact that hish income commmnities pay higher wages and thus attract -
a higher quality ;xol of job applicants. There is no evidence here that
school boards are behaving as they would if they were attempting to max-
 imize educatirnal output, i.e., we do not see that the higher wages
reflect a conscious effort on their part to attrac#phigher quality labor.

Ascussion is how
answer to this
e various dimensions
ices.

The abviaus auestion swggested by the previo
dees one explain the hehavior of school boards?
question shouldd shed light on”the relatlmshlp of
of teacher rquality to the demand for teachers' se

In“our Vicw, ,the qgoal of the school boards is to provide a reason-
able amcunt of rviucational servioes, (not necessarily the maximum amount .
possible atwen a budget constraint) while avoiding as many conflicts
with teachers and narents as possible. .Accordinaly,. the schedules for
rewarding the formal training and experience of teachers, licensing
roequirerents, and jab requirtments pertaining to other dimensions of 4
teacher quality are set to be corisistent with rules of thumb or principles
that are agenérallv ac*ooptnd ‘throfhout. the education profession. We do

-«f

- The dirensian of educational quality dealt with in this ‘article '
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not wish to imply that a téndency for school baards to follow rules of
thurb means that they will not react to market foroes. This is obviously

not the case. It simply means that reaction to certain market situations

will not be the same as that proedicted bv maximizina theorv.
R , . .
To clarify the difference in the Lﬁmvio’r of a school board which
is a "maximizer" from that of & hoard that operates in accordance with -
rules of thumb, consider the followina example: [unpose that after
operating for some tire under a particular salarv sciodule, a school
board finds that a very larye number of teachers in the district continues
on to graduate school to eam more credits. As a rusult each facultv
renber receives a relativelv high -salary, which puts an unaxpected _
strain an the.budget. ne obvious reaction of anv schiool board would he’
to restrict new hires to those who Nave no advanced training.  But if
this option is not avhilable--perhans hecause the faculty is turning
over slowly and‘there are no new openings--then the two twvpes of school
boards mdy be expected to rcact}quit& differentlv. C
" A school board which bchaves as a "maximizer', is likely to follow
a policy that calls for it to lower somewhat the premium paid for post-+
graduate éducation, still “allowing perhaps for more formal education than
was planned for when draving up the original salary schedule. The in~
crease, in formal education allowed would reflect the effacts of a greater
relative preference for formal education on the part of faculty and thus
a lower relative supply price for formal education than was at first
thought to exist. :

‘Ir< contrast, a "satisficing" school board, which follows rules of
thumb and thus operates in accordance with a widelv accepted salarv
schedule, might react in a number of other ways. One possibility is for
it to hold down salary increascs over time so as to lower, relatiwely,
average salaries across the board.. Such a policy would, of course, have

 deleterious effects on othetr dimensions of teacher quality. Another
‘possibility is for the school board to cawpensate for the higher than

expected earnings for teachers by allowing class size to increase. A
third possibility is for the school board to appeal to voters for an
expanded hudget-to compensate for the hicher lewel of teacher salaries.

Whatever the precise nature of this adjustment, once it is completed
in each school system one would probably observe a higher lewel of formal
training for teachers than was expected when the board originally planned
the school, budget. liowever, assuming that both tvres of school boards -
start from the same initial position, the ultimate mix that one dbserves
among the jvarious dimensions of teacher quality--and the relationship of
quality to quantity—will probably be quite different for the two. school
districts. #nd, of course, the salary schedules will also be different.

The evidence that we have reviewed previouslv -is not consistent

with the maximization hypothesis. As an alterative, we have suggested

that school boards behave as if they ‘operate in accordance with broad .
rules of thurb and within generally accepted equitable quidelines--
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what 1s commmnly tormed o St sficing” Lbehavior. Ve find the alternate
thoorv to bn,mnf,t mpualm«; m a L)_I‘J_QLL_ ‘grounds. It_ postulates the kind
nnrkot sxtunt:on 11}\(\ t'hat in puh]x(, 9dur'at1m whexe tﬂwrv iy v1rt_ua11y

a corplete lack of campetition, only a sketcdiv idea of how output is
measured and produced--exoept perhaps for the strong conviction that
smaller classes lead to fore leaming--and where political inter-
relatimships appear to plzrv a mle ‘at least as lmportant as many of

the market variables. . a

If we are cormct and the onlv attemnt at maximization by school
hoards involwes manipulation of the teacher-student ratio, then the
modi fications of the suiply and demand ¢urves- developed thus far in
this chapter so that they mflect teacher quality effects are simple
and ,straightforvard. . Consider first thn~ supply side. ILet Qual repraésent
\ a wctor of teacher attributes such és education, experience, aid verbal
abilitv. To allow for the quality effects on the supply" price of labor,
Qual should he included among the exogenous factors influencing labor
Supply. The exmectation is that the auality dimensions are posn:mvely vty
related to opportunity - ~st. Thercefore, in the long run, where .an -
individual is frec to choose the lewel of training, higher values for
the Qual variables will be associated with an upward shift in the
supply curve. ‘

Similarlv, on the demand side some of the Qual variables may appear
_ a5 .exogenous factors in the demand curve. To expand samewhat on our pre-
vious example, if at a particular time the teachers in-a school district
have gamered unexmectedly high levels of experience, or have surprised
the board hy obtaining oonqldprably more formal training than was at
first expected, commensation in accordahce with a standard salary schedule
will mean that, if no budgetary ad‘)u"tments are made, fewer teachers will
e hired than was anticipated. In §imple terms, a shift of the supply
curve will cause a movement along the demand curve. lHowever, if ‘the
teachers and school boards can then effectively advertise to ‘sell voters
a the need for smaller ¢lasses--perhaps pointing to the higher quality
of teachers arid hidgher salaries as the source of the prdalen—-voters may
then be persuaded to incrrase. educational taxes, shifting demand out to
the right. If the budget’ is often changed in response to exogenous
shifts in teacher mualitv, then the ‘relevant Qual variables should be
included . as exoaenous factors in the demand curve for teachers

b
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The analvsis of imion impact on teachers' salaries and education
costs involves a number of complicated issues. First, previous studies.
of union behavior ihddicate that the J7mnact of the unign on wages will
derend- umon the 7oals of the mnion. In some areas these goals may
encampass only issups pertaining to waam, in other areas, job conditions
may be a major focus of, union concem, Second, the union impact may
be stronqgly influrnced bv the nature of the potitical organization that
is responsible for “thq qaldrms ) wellmm,nn and Winter have dis- >
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cussed in detail many of the possible.organizatimnal structures for
financing education and the implications of these for wmion wage setting
ability.?? A third factor which is of impartance in influencing the
ultimate. impact of a union on teacher salaries is the "price" elasticity
of demand. The more inelastic is demand, the less scrious is the
employment effect of union induced wage increases, and thus the more
sizeable is the union impact on thc waqe bargain.

The fourth factor which may influence the size of union impact
on wages is the degree of organization of the union. The effect of
teachers' union organization on wages has been measurcd in a variety
of ways in a growing number of studies.3l The data utilized in these
studies include cross-section data for large cities and for areas
within a state, cross-state data, and cross-sectional time series
data. Taken together these studies seem to indicate that the union
impac* cn teachers' salaries is considerably less than are unions'
effect on earnings in other sectors.

One thing that should be considered in evaluatinqg these studies
is the age of teachers' unions. ‘These unions bedan to emerge only
in the middle 1960's. - Thus, even if over the past few years they have
exerted considerable . influence on the size of salarv increases for
teachers, this does not mean thmat the union impact on the level of
- teachers' salaries is as yet large enough to be easily observed in
cross-section sfudies. \

A compléte analysis of the impact of teachers' unions would - .
oonsider the interactions of the various factors which affect union
strength with the degree of union organization. liowever, such a
camprehensive analysis would seem to be more than is necessary to ~
answer one of the major questions that concern ys in this study: what
‘are the sources of factor cost differentials in education? For our -
purpose, it is adequate to deal with unions bv including their influence
as a factor in the reduced form version of the waqe equation which is
presented in the empirical chapter below.

VII

The teacher aencrally plays an in’portaﬁ/t and a widely respected
role in the community. In addition, teachinqg ‘iz, for many people, an
attractive and a challenging profession. In same places, given a strong
attraction of a teaching career to a reascnable fraction of the labor
force, the market clearing wage for teachers mav he quite low. However,
the payment of too low d wage to teachers is likelv to be difficult to
reconcile with the importance of the role played bv teachers. 1n those -
areas where the forces of Supplv and demand would ordinarily lead to a
low level of teachers' salarirs, there may be somne social pressure to
adjust that wage upward. In cother words, the hypothesis set forth here
is that in many communities there is a standard for a fair teacéfs "
salary". Sudi a standard may be qeared to median camunity income,
perhaps adjusted for the rclative number of wecks worked; or the stan-
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dard may reflecct s~ commnity-wide concewnt of what it costs to "properly"
bring un a family. 1In addition, the standird would prabably be influenced
bv whether teachers are stereotyped in the community as prime wage earners
or secondarv workers. v

The "fair teachers' salary" standard may affect the wage rate for
teachers in a commnity in a number of ways. One relatively simple
possibility is illustrated in Fiqure 3-5. In that figqure, the demand
curve which would adbtain in the absence of a commmity standard is
represented by D1D;. ‘The supply curve is given by 51S2.

69}
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Employment

Fijure 3-5 o

The ‘cammmity-determined "fair teachers' salary". i§ represented by

FyF3. In this simple case, the effective demand curve for determining
the wage rate is given by DjFpF3. If, as in the diagram, 8182 and D;D;
intersect at a waqge. below the standard wage, OF;y, then OF; 1s the wage
rate paid. On the other hand, if DDy and S;5, intersect at a wage at

ar above OFy, the wage rate and employment are such that the marginal 4
factor cost and marginal value product of teachers' services are equated.

Another possibility is that the eventual demand price for teachers

- at any quantity of teachers hired is a compromise between the marginal
value product of teachers' services and the “cammmnity standard for a
fair wage. In notational form, we have: : ' )




(3-19) W= F(W,W,

where Wq is the demand price for labor, e.g., as derived:above in’
equations (3-7) and (3-8), W is the commmity's concept of a “"fair
salary” and W is the demand price for teachers_adjusted for pro-

ductivity and camunity standards of fairmess.

In those cases where the wage rate paid is the "fair teachers'
' wage", there is the additional problem of deciding what is the
appropriate lewel of employment. (ne possibility is that although
the comumity will not pay teachers a wage. rate below the "fair"
standard, they hire teachers only to the point where the marginal
value product of teachers' services equals the standard wage. For
the exanple, in Figure 3-5 the implied level of employment would be
0qy- In this circumstance, there is an excess supply of teachers
equal to qiqp. Another possibility is that Oqp teachers are hired.
while in this case the wage rate exceeds the valuc of the marginal
product, there is no teacher unemployment in the cammunity.

There are a number of implications of the existence of a "fair
teachers' salary" for the supply and demand for teachers. Consjder
for example, a situation such as that pictured in Figure 3-5. In that
case, small shifts in supply have no effect on the wage rate and may
or may not have én effect on teacher employment. If employment is
determined where the "fair wage" is set equal to the value of the -
marginal product, then modest shifts in supply will not affect employ-
ment. If employment is chosen to be at some other lewel, say Oqy,
shifts in supply may ‘hen be reflected in differing enp\loyment levels.
Similarly, in Figure 3-5it can be swen that although small changes in
the productivity of teachers may affect the position of DDy, they may
have no effect on teachers' salaries. Analogous to what was said above,
such shifts in demand may or may not have an impact on the employment
level of teachers.

Further camplications in the analysis follow from the realization
that the attainment of the "fair teachers' salary" is only one of the.
goals. facing the cammmnity. A detailed consideration of the alternatives
would take us far afield, but cne thing should be made clear. Trade—offs
between the goal of a "fair teachers' salary" and the other educational
and non-educational qoals of the public sector may at times have unusudl
implications for the demand curve for teachers. For example, in areas
where there are a large number of students enrolled in public schools,
so that expenditures on education constitute a relativelv large fraction
of the local public sector budget, there may be same tendency to forego
a portion of the utility gained in paying a "fair, teachers'’ salary" in
order o keep the education budget at what 'is viewed as a reasonable
level.3® 1his raises the possibility that larger enrollments in public
schools may lead to lower, rather than to higher, teachers' salaries.
Such_a relationship would not be inhibited bv constraints on the supply
3ide as long as the "fair teachers' salary" excceded the reservation
price of teachers. -
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VIII

We have explored several alternative models of wage and employment
determination in the labor market for teachers. These models range from
a relatively straightforward supply and demand framework to others which
incorporate the cffects of market power and teacher quality, and finally
the Jnflue.nce of community preferences for a "fair teachers' salary" !

The retical analysis itself has, in a number of lnsi:ances,
pointed to-sericus™problems that will be encountered in est:uuating the
structural equatiaris of some of the alternative models. " Two such
problems are associated with those versions of the analysis that presume

- that school boards are in a position to exercise market power. One is

that the demand curve which is relevant to this analysis (e.g., equation
(3~11)) is composed of a series of multiplicative and additive elements.
As a result, estimation requires the use of same sort-of an algebraic
appmximation to the true demand curve or the use of nanlinear estimating
techniques. -Another praoblem is that ‘where there is market power on the
part of the school board, the demand curve itself is not identified.
What might at first appear to be the demand curve is likely to be, but
will not necessarily be, flatter than the true demand curve. More
serious than these problems are the very camplicated cnes that arise in
analyzing wage determination in a circumstance where the public has a
desire to see that the canpensatlon of teachers is in accordance with
che teachers' standing in the community. In this circumstance, cbserva-
tions of teachers' salary and employment may not be along either the
cnventional supply or demand curves. In addition, changes in factors
exogenous to the supply and demand curves may, at times, have-an effect
on teachers' salaries and employment. At other times, différences in
these exogenous factors may have no visible impact on salaries and

anployment

It should be apparent that without relatively precise information
on the way in which the standard for a "faifr teachers' salary" is
determined, it will be very difficult to obtain reliable estimates of
the structural equations of a madel in shich the "fair teachers' salary"
standard plays an J,rrportant role. Moreover, as the result§ of our
enplncal analy51s indicate, there is reason to believe that ﬁxe "fair

. teachers' salary" concept does, in fact, play a role in influencing

teachers' salaries.

. The implication of the above is that it will be difficult to datam )
accurate empirical estimates of the structural equations of the various
rmodels that have been developed in this chapter. The problems that have

-been raised with respect to estimating the structural ations of these

models do not, however, seem to be quite as serious when it comes to
estimating the reduced form wage equations implied by the/models. 2an.
important reason for this is that reduced, form estimates/are less
sensitive to the kind of specification error in which a variable is
placed in the wrong structural equation, or in which it is included

- in too manv or too few of the structural equations. Such errors are

~
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quite likely to occur in a model which includes an equation for the
"fair teachers' salary" standard. For while we know that this standard
may be influenced by variables that appear both in the supply ard in ,
the demand curves, we d& not know precisely which variables are involved.
Accordmgly, we have decided to confine the enp;ncal analysis, which is
presented in the next chapter, to the estimation and manipulation of. the
meducﬁ form wage equations that are suggested by the models that have
veloped here.
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Iror a well-kaown C)a’)OSltlcn of the long-run model of occupational -
cdwice, see M. Friecman, r’rJ.cc 'Theory, revised edition, Chicago 1962,. .
h. 11. . , /

, 2For further discussion see A.L. Gustman, “On Estimating the Rate
. of Return to Frlucation" Applled Fconomics, June 1973, pp..89-99. For
another measure of supply price of labor for entry into a labor market
see, G.E. Johnsan, "The Demand for Labor by FEducational Category,”
Southem Fconomic WJournal, 37, Octaber 1970, pp. 190-20L.

3A widely used measure of earnings which relates to earnings over

a-lifetime is the rate of return. See, for example, G.S. Becker and
B R. Chiswick "Fducation and the Dlstrn.butlon of Earnings", American
Lconomic Review, 56, May 1966, pp. 358~69. Carol and Parry qu
measured the value of earnings discounted at various rates of interest,
for over sixty occupations. These calculations were meant by the:
authors to suggest quidelines for rational occupational choice.
A. Carol and S. Parry, "The Fconamic Rationale of Occupational Choice, "
Industrial and Lapor Relations Review, 21, January 1968, pp. 183-196.

4For a discussion of teachers' salary schedules, see J.A. Kershaw
and R.N. McKean, Teacher Shortages and Salary Schedules, New York 1962.

SIf parents and students are sensitive to differences in school

quality, the size of the student body in the public schools in an area

may vary as a result of change in the size of the teaching staff. More
specifically, differences in school quality may affect ‘the tendency to

drop out and the propensity to enroll in private schools. See A.L. Gustman’
and G.B. Pidot, Jr. "Interactions Between Educational Spending and Enroll-
ment, " Journal of Human Resources, Winter 1373, pp. 3-23. School quality
may also influence enrollments if it has an effect on the decisions of
families to locate in different geographical areas, e.d., m the c:.ty or .
in its suburbs. :

. '6Thls is a ;m\pllfled version of the type of educational production
function which has been employed in a nurber of recent articles on the
demand for education. See, for example, W.W. McMahon, "An Econamic
Analysis," of the Major Determinants of Expenditures on Public Education, "
Review of Noonomics and Statistics, 52, August 1970, pp. 242-52. Also
see J.C. Hambour, L. Phillips, H.L. Votey, Jr., "Optimal Commmnity
Fducational Attainment: A Simultaneous Fquatlon Approach," Review of
Economics and Statistics, 55, February 1973, pp. 98-103.

7As in the articles c1t3ed above, for lack of available data, we
ignore the capital input. .

8he demand curve in (4-6) is specified so that the price of educa-
tion depends on the average level of learning per student and the number
of students. A more camplicated formulation might also consider the
distribution of leaming [e. .g., the variance of Q}, with, for example,
the value of additional Q Hependlng on its distance, for a partlcular
- student, from the average value of Q for all students. -
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danalyses of this have been undertaken by llambour g_g_ al.,
op. cit. arﬁ by D.E. Freytypin his "Wage Neterminatioh in Public Schools
and the Effects of Unionizaﬁ;ion,'l' in D.S. Hamermesh, editor, Labor in
the Public and Nonprofit Sectors, Princeton University Press, forth-
coming. . The general assumption is that the goal of the sc':hool board
is to maximize the surplus value of education over cost, i.e, the net
value of education (NV), subject.to the constraint prov@ded by the
production function of equation (3-3). In accordance with Hambour et al.
‘we note that the goal of the school board may be written as

Max (NV) =/ PdIp - W - Tch, :
QUb]eCt to Q = Q(Sst, Tch, SES, Pop
Swbstituting from (4-4) above: o
Max (NV) = St/PdQ ~ W - Tch, e .
. subject to Q = Q(St, Tch, SFS; Pop). .
The solution is given by: o _
Max @ = St/PAQ - W *+ Tch - A (Q - Q [St, Tch, SES, Popl).
Solving we have:

as
==8St - P~ =0,
aQ

P W+ g = 0 and
St - P = W/3Q/9Tch.

Thus, fer a maximum, it is necessary that

3Q - Z
S-,IT&I— - St . P = wl
where 3Q . St - P is equal to the value of the marginal product of a

unit of teacher's services. : . /

' - . .
10With the notable exception provided by the work of Landori and
Baird, those who have conducted the other studies of unions and the
teacher labor Rarket that are cited in this paper have all assuned
that the supply curve of teachers is perfectly elastic. J.H. Landonn
and R.N. Baird, "Monopsony in the Market for Public School Teachers,
American Economic Review, 61, December 1971, pp. 966-71.

11R.N. Baird and J.H. Landan, "Comment," Industrial and Labor
Relations Review, 25, April 1972, pp. 410-416 and H. Kasper, "RaEIx,
ibid., pp. 417-423. 4 ~

127he discussion here is couched in too-simple terms.
Boards have substantial- latitude in exercising their monop-
sonistic position, although often this is constrained by the
need to negotiate master coritracts. Given the existence of
salary schedules for determining payments to .teachers, boards
can adjust the overall level of the schedule by merely raising:
the first-step salary with commensurate adjustmentsin other
steps, by increasing (or decreasing) the wage gap between
salary steps, by altering this number of steps in a given
salary track, by changing the number of tracks, or any com-
bination of these. The discussion glosses over these com-
plexities of the teachers' wage determination process.
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Dye maximization procedure that underlies equation (3-10)above
is essentially the same as that <ontained in footnote 9, which, pertams
to equation {(3-7}. The schonl bhoard, to gchieve its goal of maximizing
the net value of education to the communiity, maximizes 6 where

0 = SL/P{St, O, INC, Y, 2)d) - W - Tch
- X (D = Q[St, Tch, SES, Popl).
' .In‘”‘ solving'_this, we have as before:

R .
. ‘;6 = St P~ =0 | . )
flowever, for “8 , utilizing equation (394 we have: oL

YTch ot : '

bY: ] g - ma. . 95 ')‘ QL ' ]

i ST et ot - O °
The differsnce from the result in footnote 9 reflects the nan-zero value
for the slope of the supply curve, 3S . Cawbining the equat.lons for

78/3Q and 78/#1ch, we obtain ecniatiohAt3-10) above.

, l4mhe slope of the supplv curve, av , at Tch = T*, is equal to
b(a + bT*) for the semni- loq case, and @—ag:rum to b (log a+ b log T*)
for the log-loy casc. oth mstances, 1t is clear that the slope is
a positive flmctlon of - "a"

- 15&_):: eyample, see G,L. uIOT'quIlSt "'Iﬁe Breékup'of the Maximization-
 Principle,” reprinted in D.R. Kamerschen, editor, Ieadlngs in Microecmamcs.
Cleveland 1967, pp. 278-298. . ) . N

. 16pandon and Baird, op. cit. use the nurber of school sboards in the
county as an inverse measure of monopsony power. They find empirically
that this measure does have the expected relatioriship to wage rates - :

neqgotiated bv small and moderate size school boards. If their results
are correct, they indicate that in these areas the moblllw ‘of teachers
may be qyite limited, and thus that the 51ze of a market is qu.1te small
See also Kasper, "Ibply," op. c1t

In their article.in the American Economic Rev:.ew (_E cit. ), Landmn .
and Baird note that the monopsany effect appears to be weaker in the -
larder cities. They attribute this finding to the fact that all of the
school districts in the large cities prabably have same degree of
monopsony power.. For our sample of 83 large city school districts,.we
find that on the average, therc are 31 school districts in each relevant
SMSA area. !oreover, the populations in the central cities account on
the average for only 40 percent of the corresponding SMSA population
This suggests the possibility of extensive ccmpetltlm for teachers in
many of the larye urban areas. If the campetition in these areas is
greater than elsevhere in the state, this would of course expla:m the :
Landon and Baird findings of rclatlvely -weak monopsony effects in urban
areas. For further discussion of this point, see the empirical chapter
below.
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17p, F_rey', op. gl_t_

+ 18gee, for example, H. Ievm, "A Cost—Effeétivenesq Analysi;; of
Teacher Selection," Journal of Human“Resources, V (No. 1) r Winter 1970,
PP. 24-33, and. t_he literature cited therein.

. 197 recent Gallup poll supports the view that the. publlc beheves .
that class size is an Jmportant determinant of learming. Spec1f1callv,
Gallup finds that almost 80 percent of parents and non-parents alike

believe that small classes make a great deal of difference to student
achievement and progress. G.H. Gallup, "Fifth Annual Gallup Poll of
Public Attitudes Toward Education," Phi Delta Kappan, Scptember 1973,
n, 41, -

201, addition to Ievin, gg. cit., see Coleman, ct al., Equality
of -Educational rtunit -Office of Education, 1966, an
L.J. Perl, "Family B ground Seoondan/ School I‘.xpuxrhtm!c and
Student Ab111ty,“ Journil of Human Resources, VIII, No. 2, Spring 1973,
pp. 156-181. A review of the relevant literature is contained in -
H.A. Averch, et al., "llow Effective is Schooling? . A Critical Review
and Synthesis of R Rasearch Findings, " Rand Corporation Report to’the
President's Comission on School Finance, December 1971.

2ldpr contention here is not that the public is unconcerned about
teacher duality. There is evidence to the eontrary (Gallup, op. cit.,
p. 39). Rather, it is that there is 1o reliable index of teacher
quality that can be easily perceiv .d by the public.

2,2For a discussion of this oroblem, see J. Kershaw and R. McKeon,
. cit. See also H.M. Levin, "Recruiting Teachers for Large City °
1s," unpublished manuscript, Brookings Institution, 1968.
. . 3
_ 23The Chairman of a local school-board indicates that the anly
time the board has manipulated the steps or tracks in the pay schedule,
they did so by adding a track for those attaining 15 post-masters degree
credits between the M.A. and M.A. plus 30 tracks. They did this to ,
raise salaries for a frdction of the teachers (those who had between 15
-and 30 post-M.A. credits) in a year when the across board increase was
well below what the teachers had expected. The purpose was to quiet
. somewhat teacher objections to the new contract. The chairman expressed
strong doubts that manipulation of relative salaries ‘within the schedule
would have any impact on teacher qua11f1cat.10nf; or that formal quallfl-
cations beyond three years experience have any effeoct on student learm.ng.

; 24Given what are now well known problens with the Coleman data,

: 'cautlcn is called for in applymg any results derived from these data.
- For further discussion, see S. Bowles and I1.M. Levin, "The Déterminants
of Scholastic Ac}uevenent An Appraisal of Some Recent Evidence," '

Journal of-Human Resources, 3, meer 1968 Pp. 3- 2‘3 and C Jencks,

Tnequality, op. dit.

;




14 Rl
25y v, Ievm Qp_ cit., p. 32, It should be noted that Levin
uses a reducnd form wage equation to estimate the marginal cost of
each type of cquality input. For these estimates to be useful in
estimating maryinal cost, one would have to assume that the supply " of
- each type of labor quallty is perfectly elastic. .

26J.D. Owem, "'Ibward a Public F)nployment Wage Theory: Econametric
Evidence on Teacher Quality,” Industrial and Labar Relations Review,
25, Janbary 1972, pp. 213-222. :

27F‘or a qeneml dLSCLL"SlOn, .see for example A. M. Cartter, Theory of
Wages .and I@lﬂr\mt llanewood I11. 1959.

28Hall and Carroll flnd that unions have a 51gn1f1cant Jmpact an
clasg size. Their results are qulte puzzling, however. They indicate
that ¥eachers' unions raise class size proportlmately more than they
ralse salaries. . Thus the effect of teachers' unions, according to
their study, is to lower the per student costs of education! W.C. Hall
and N.E. €arroll, "The Li Lffects of Teacher Organizations on Salaries and
Class Size", Industnal and Labor Relations Rev1ew, January 1973, pp. 834-—41

o 29y, H wCllmqtm and R.V. Nmter Jr., ’Ihe Unions and _he Cities,
Washington, D.C. 1971.

30Ibr a discussion in the context of public employment in general
see R.G. Ehrenberg, "The Demand for State and Local Government Employees,
American Eoonomic Review, June 1973, pp. 366-379.

31’I‘hese studlcg include 1. Kasper, "The Impact of Collective Bargain~
" ing on Public School Teachers," Industrial and Labor Relations Review, 24,

. October 1970, pp. 57-72; R.N. Baird, and J.H. Tandan, TCament,™ op. cn:.,
. Kasper, "Reply," op. cit.; R.J. Thomton, "The' Effects of Collective
Negotiations on Relative 'I‘eadaer s Salaries," Quarterly Review of Economics
and Business, Winter 1971, pp. 37-46; W.C. Hall and N.E. Carroll, "The
Effect of Teacher Organizations on Salaries and Class size," _g c1t. ;

' R.W. Schmennér,” "rhe Determinants of Mmicipal Employee Wages, ™ Review of
Economics and r‘t.a'*].st:z.cs, 55, February 1973, pp. 83-90; D.E. Frey, "age
Determination in Mblic %daoolq and the Effects of Lhnonlzatlm," _op. cit.;
. D.E. Frey, '"Wage and Prployment Effects of Collective Bargaining in New .
Jersey," unpublished Ph.D. dmsertatlon Prmoetcn 1873 ~

3211 summarizing the resultg of .recent work, Kasper states:
"The Baird-Landon results on medium size cities suggest a S
positive effect of 4.9 percent on starting salaries from :
teacher representatién; the Thornton results, for large

© . cities, a 3.7 percent effect using the same variables; my
wark using different measures of average salaries seems to
span- the gap ranging from 0-4.9 percent, with greater con-
fidence toward the lower end. All these results seem to
be fairly consistent with cach other and the results which
Ashenfelter recently produced for firemen. As the song



s

" puts it, 'seven and a half cents [isn't] a helluva lot,'
“and I do not think this is either.” H. Kasper, "Reply,"
op. cit., p. 423. . » :

.

The highest estimate of the effect of teachers' unions is contained .
in Schmenner. He estimates that an increase from zero to 100 percent

union menbership will increase teachers' wages by 12 to 14 percent (op. cit.,

p. 90). _

33ror a related analysis which contains the micretheoretic frame-
work for analyzing the trade-off between the attainment of a fair
distribution of income or "a higher level of individual consumption,
see R.H. Soott, "Avarice, Altruism, and Second Party Preferences,"
Quarterly Journal of Economics, 86, February 1972, pp. 1-18. It
should be noted that the existence of a "fair teachers' salary"
standard may cut two ways. That is, if the forces of supply and demand
(exclusive of the influence of the "fair salary") would bring about a
high teachers' wage, the impact of the salary standard may be to lower

4

teachers' salaries.

- 3ne possible - functional relationship between W and Wy is
pictured in the figure below and is labelled F. It can be seen that

over the relevant range, the greater ‘the difference between Wy and W,
the larger the compensating difference between W and Wy. .

-

L5 degree line

K
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A spemflc functional form whlch suggests 1tse1f and underlles _
the dlagram in this flqure is

= Wa (%)

. The importance of the "fair waqe" to the cannum.ty is reflected in the
. size of the paramctery . If ¢ i5 zero, then W is equal to W3, and the

community. concept of a fair wage for teachers will have no e fect on the
demand price for teachers. If ¢ has a value of 1, the comumit@avill -

 always offer the "fair wage" W, as its demand price.

. It should be noted that F may not be synmetx;lcally dJ.stnbuted
around the fair wage. For example, the pressure tQ mdjust wages to the
commmity standard may be greater where actual earnirgs fall below the

‘camminity standard than when they ‘exceed it. To test for such a non—~

symmetric structure for F, we would need a good indication of the. value
of W w1th1n a camunity. .

. 3SSane support for a view that total spend.ufg on education is
determined predaminantly by commmity income arid wealth and is not c _
influenced very strongly by public school enrollments is contained in S
Gustman and Pidot. They find that, at least  for large ‘city school :
districts in 1962, spending on education increased mich less than
proportionately with public school enrallments. A.L. Gustman and
G.B. Pidot, Jr., "Interactions Between Fducational Spending and
Fnrollments, " Jourmnal of Hluman Resources, 8, Winter 1973, pp. 3-23.

\
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Chapter 4 .

TEAQIERS ' LANYOR MARKET:

Bmpirical Analysis

The analysis ~f ‘the pre\}ious cilaptér suggests ti1at reliable
estimates of the structural equations that constitute the basic
elements of ~ mxdel of the labor market for teachers will be dif

' ficult to ¢"are dy. M pragmatic alternative to an attempt to es-

timate the structural equations is an empirical analysis which :
focuses on a reduced form equation. The dependent variable -of the-
reduced form equation is teachers' salaries. The exogenous factors
that are normally included in the supply and demand curves for teachers
are'the independent variables. It should be recognized that estimates
of the reduced form equation cannot provide answers to the questions
raised about the precise nature of the supply and demand curves for
teachers. Nevertheless, these estimates are likely to provide what
are rough but relatively reliable answers to questions that are of

' considerable importance to the pursuit of public policy.

In pax'ticular, the estimates of the reduced form equations should
provide an indication of the relative importance of supply versus demand
related factors in determining teachers){ salaries. As we have noted
previously, supply-side factors may lead to significant differences in
teachers' aries among geographic areas. If this is in fact the case,
then prugrams wiiich attempt to equalize educational -opportunity by
equalizing spending per student (adjusting perhaps for differential
needs for compensatory education) without allowing for the effects of
the teachers' salary differentials in different labor markets are

_likely to fail. That is, while such programs may eliminate same sources

of educational inequality, they create a situation where factor cost
differentials are likely to play an important role as a source of

" inequality of educational opportunity. Contrastingly, if it turns out

that supply-side. factors are not a major reason for salary di"ffermtia]s;
then efforts to equalize opportunity by equalizing spending per student
(adjusted for need) may well suceeed. _ , ' :

\J

D' . I
There are a nuwber of factors which our previous aneileis suggests
ought to be included in a reduced form equatian that is meant to explain
variations in teachers' salaries among areas. A formulation which
utilizes, for the most part, thc notation of the previous chapter is

. as follows:

B-d) W= f("OC,QUAL,'tN,L-J,Enf.,Pop,SIB,.INC-,Y,Z.,n,l—\'l)."

Here: = OC'= opportunity cost of teaching, _
‘QUAL = a vector of teacher attributes such as education’
and experience, .

L) ' . \

-~



(™ = ynion influence,
N = a measure of the non-pecuniary advantages of téaching,
Enr = mmber of students enrolled in public schools:
T . Pop = population, ‘
459 = an index of the socioeconamic status of students,

o
N
-3
+
9]
¥

INC = incame,
Y = a vector measuring other sources of funds for
financing public educatlcn, i

- a vector which neasures other factors that mfluence
L demand for education (e.g., taste or demand. for non-
oducatlonal sewloes) ’

SN
It

n = a measure of rmonopsany power, and
‘= the comunity!s fair wage standard for teachers.

The dependent variable, Y, is a measure of the money salary paid to
‘teachers. It is important to note that this variable does not include
a measure of the value or the cost of fringe benefits. The data on '
fringes are scattcred and are moomplete for our sample of cities and
states. Accorda_ngly., if there is 3 systematic positive relatjonship
- between fringe benefits and salaries, cur results may understaté the
importance of factor cost differentials as a potential source of
inequality of educational Opportunltv. Studies of non-wage benefits

r-apd their relation to wages in other Iabor markets have pointed to the
cexistence of such a positive rplatlonthp.l _ , ‘

A precisce description of the data used to measure teachers' salaries
and the independents variables in our empirical analysis is given in
Appendix A. 1he data are all cross—-sectional. There are two samples.
‘ne sample is. for the school districts (or related areas) for 83 central
cities out of t;ho 113 central cities of the 85 largest SMSA's. The

‘  other sample is for the 48 cmthuoug states. All data are for the
perlod around 1969--70.,

The first ‘four terus listed in equatlon (h-]) represent the
mfluenoe of SUM)ly—olde factors. ‘the rat:.qna;e for including these
factors 'in the analysis follows directly from the specification of
nquatlon (3-) and from the discussions in sectians V and VI of the
previous chapter. ‘fthe xwport,unlty cost of entering the teaching pro-
fession in the differen. areas in our samples is represented by the

 variableXC. The opportunitv cost is measured for each area as a
"weighted averaqge of the salaries of male professional managerial and’
kindred personnel and of the earnings of female nurses. The weights for®
- these *presuned roprosentative alternative salaries for male and female -
‘e teachers are the correspanding employment levels by sex for teachers
emploved in the publictschools of each central city or state.
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Another dimension of opportunity cost relates to tie quality of the
teacher labar force. This dimension is represented here by the term
QUAL in equation (3-7). There are two variavles that in practice we use’
to measure QUAL: the proportion of teachers who have received a tMasters
degree (MA) and the median age of teachers (AG). ‘the former variable is
available only for the sample of cities. The latter variable is intended
for use as a measure of teacher expenenoe and is avallable for both

samples. -

The effects of market power on the supply side are represented by
UN. The specific measures of union power to be utilized in our estimates
are OOMP, NEG, and AFT., These variables measure, respectively, whether
or not there it a comprehensive agreement between the school board and a
- group representing the teachers; whether or not there is a negotlat.lon
agreement ; and whether or not the recognized organization in a distrjct
with a negotiation agreement 'is the American Federation of Teachers.
Thus, - these variables are dummy variables, taking on a value of 0 or 1
in accordance with conventional estimating practices.

The non-pecunlary aspects of a teaching position are represented
by the term N in equation {-11. One dimension of the pleasantness of
the job. is rélated to relative class size. Standardizing for number of
hours. taught per teacher, this can be represented by the student-teacher
ratio. . Since the reduced form equation is dbtained by equating the
quantitics of teachers supplied and demanded (allowing, of course, for .
any excess supply associated with the existence of a "fair teachers'
salaxy") _a variable which indicates the number of teachers,employed does
not appear in the reduced form. (hile a variable which indicates the
nurber of public school students -does appear there, the primary purpose
of including it is to measurce the demand for education rather than the
working conditions of teachers. A second dimension of the attractiveness
of teaching is,. fgr a nuber of individuals, related to the racial mix of
the student body.” For this reason we include the percentage of the pop-
uvlation in the central city that is not white (W) as an independent ‘
" variable in the wage equation: ’

The remaining variables are esse.ntlally demand related. The first
of these, as'mentioned briefly above, is the nunber of students enrolled
in publlc schools (INR). Intuitively,-.one might cxpect that an analysis
that is based on a simple supplv and demand framawork would imply, popu-
lation (POP) held-constant, a direct positive relation between public
school. enrollments and the position, or height, of the demand curve for
teachers. However, this is not necessarily the case. For example, it
can be shown that in a system where learning per student is produced as
a positive function of the teacher-student ratio and the demand curve
for output is formulated so that price is a negative function of the
total stock of education produced, inelastic demand for education may
mean that higher enrollments are associated with a hlft to the left in
the demand curve for teacher'a.4 v
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Aruitoxt provided by Eic:

bssentially, wihint happens in such-a model is that the stock of
aducation produced is higher the ygreater the number of students in the

public school svostan,  dhis has the offect of driving down the price :of
a wit of oducation to the point where, as enrollinents increase, the
overall demand for teachers declines.. An implicatios. of such a model
is that, total experclitures n teachérs' services ought to be lower,
cnteris pdrlbu‘,, i those weas where public school enrollments are

higher. This in p' ication is somewhat in conflict with previous
apirical findinags to the effect t:hat, while current spending per stu-
dont 1is lower in areas with hiqher engoliments, total current expendi-
tures are higher.® And on the face of it, despite the fact that it is
technically possible, it would seem unmasmable to believe that a

’ocmnunity in fact responds to higher enrollments bv hiring fewer teachers

and pavmv them a lower wage.

~ A samewhat more plausible reason for expecting a negative coefficient
on the enrol ment variable in the wage-equation for teachers f6llows from
the model developed above wherein the cormunity demand for teachers is
influenced by the concept of the “fair teachers' salary". Consider a
situation where such a camunity is under pressure. frar énrollments,
and at the sam time 15 in a situation where demand for education and
mther public services is such that only slight exp'ansion in the educa-
tion budget to finanoe a large teacher labor: force is possible. The
camunity may, nevertheless, be in a jposition to both hire more teachers
than it has previously and at the same time pay, after an adjustznent
nariod, a rolativr']v lowoer teachers' salary. 'To put it another way,
as long as community preferences cenerally lead to premium payments to
teachers in the absence of severe pressure fram enrollments (i.e.,
wage~crmployment joints are frequently above the supply curve)’, , more .
teachers may b hired in a coomunity at a relative wage that is lower
than normal without the cammmitv having to hire teachers who are of
very low cualiter.

s

Another demanrl-velated factor is the socioeconanic status of
students ' fanilios (518).  St8-may play an inportant role in the pro-
duction of oducation. It is measured bv three variables: the median
education of the vlult population (1'D); m-dian famils incame (INC); and
the percentage f families that arce poor (POOR). These variables are
also related to tihve hudget constraint of the commnity and to other
factors (Z) such as the cormunity's taste: for education and its demand
for other services. The denand for other services is camonly repre—
sented by two variables, population density (POP DIU) and/or the degree
of urbanization (UR3).

The last of the variables that pertains to the production function
for education is the nroportion of public school students who are enrolled
in high school (115). The wrpose of including this variable in the wage
ecuation is to allaw for the effects of systematic differences in hiring
recuirements for teachers emploved in elementary and in high schools.
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In addition to oamn}nity incame, a number of other factors (Y)
affect the size of the community's budget cohstraint. These include
the market value of local property (PROP), the proportion of that
property that is comercial or industrial (Corl) and the relative
anounts of revenue received by school districts from the state govern~
ment (ST Rev) and fram the federal government (FED Rev). Another
budget-related factor pertains to .the fiscal relationship between
the school board and the local government. ‘The variable DLP indicates
whether or not the school board % dependent on same ‘other local
governmental unit. ‘

To measure the effects on teachers' salarics of the exercise of
market power on the part of school hoards, we include as independent
variables in the wage equation the number of school districts in the
SMGA (MO) and the relative size of the population of the relevant
central city (or central county) as compared to the HMSA (CC POP/SMSA) .
An alternative indicator of concentration of power in the hands of
school boards is (CC ALL/SMSA), where CC ALL/SMSA measures the pro- -
portion of the population in the SMSA who live in central city areas.
The variables that measure the importance of central cities in their
respective SMSA's may also bear same relation to the opportunity cost
of teaching in central city school districts. 1his will be so if
employment conditions cutside the central cities are systematically
different from those inside the central cities. In that case, the
measures of relative importance of central cities will provide an ‘
indication of the availability of «u: titute opportunities to teaching -
in central cities, which in twn mav have a svstematic effect on wages :
paid in central city school districts. g,

A number of the variaklee that have been renticned. above may be
expected to also bear a relationchip to the camunity standard for
a "fair teachers' salary". Two of these variablies arc the opportunity
st measure and median family ince. Another variable that may bear
a relaticn to the commmity’s teachcrs' salary standard is the pro-
portion of teachers who are female (FEM). vhile its ingortance may .
fade with time, the question of whether most teacher:s are "breadwinners'
or are secondary/workers is a question that i likely to be of consid-
crable importance tg, many school districts as a criterion for setting-

teachers' salaries.”'Tt would scem reasonable to expect that given our

method of constructing the opportunity cost variable, this variable
should pick up the owerall effects of discrimination against women
in the cormmunity. Accordingly, a finding of a significant negative

coefficient on the percent female variable (FFM) would seem to cansti-
tute evidence in support of the "fair teachers' salary" hyypothesis.

The remaining variables included in the waqge ecuation measure the
change in populaticn from 1960 to 1970 (POP dl), and whéther the market
is located in the northeastern (L), southern (50), or western (WEST)
regions of the country. The population change variable is meant to
standardize for the effects on salaries of recent growth of the com-
mmity, The three dummy variables for reqgion of thc country arc

o 1)
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included to standardize for sourcus of regional difference in salaries
that have not ixon alloved for in the waqge- equation.,

In sutmary, the reduced form wage equation which we intend to
cstimate for our sample of central city school districts is given hy:

6

(4=2) 1 = (0, MA, NG, QOMP, JIG, AFT, NW, ENR, POP, ED, INC,

whiere W

0C

G
* OMP

it
Sl

AR

N
/IR
POP

P

LiC
POOR
ror 1

He

PrOP

Corl

S RV
FED RV

P =

A0 =

CCoPOr/snys

CC ALL/SHA

nuney variable, value of

POOI, POR TV, 115, PROP, Qor 1, ST RV, FED REV,
np,in.,oC POP/SHMGA, FEM, DOP CII,» ’.,sn,mzs'r,x]) ,

Average earnings of all public classroom teachers
in the district, 1968-69.

(oportunity cost for public schiocol teachers.

Promortion of teachers with an M.A. or higher degree.

“idian teacher aqge.

umy variable, value of 1 indicates the existence of
a conprehensive agreerent, 0 otherwise.

1 indicates the existence of

a negotiation agreement, 0 otherwise.

iy variable, value of 1 indicates representation
by the American Federation of Teachers, 0 othearwise. ,
rooortion of population that is nonwhite.

’hmbc:x'_ of enrollments in public schools.

Population of central city (or central oounty).
“12dion education of persons 25 years and older.
Sodian family income. l

Forcent of fanilies below poverty level.

onulation density er sqﬁare mile.

Proportion of public school students in high-school.
“arret value of taxable real property per capita.

Proportion of the value of property that is commercial
or industrial. :

riiblic school revenue from state sources.
Provortion of jpublic school revenue from federal sources.

vy variable with value of 1'if school district is
Tiscally dependent, 0 otherwise.

broporiion of

“urnber .of school districts operating in the SMSA,

Population of contral citv or county where district
18 located over SMOA population.

Proportion of SMGA population that lives in central cities.



FEM = Proportion of pubslic sechool téachers who are female.
POP CHl = Population change 1960 to 1970.

NE = Dunmy variable with value of 1 for location. J_n north-
: east region, 0 other.mfe. - .

SO = Dummy variable with value of 1 for location in sout:h—
J em region, 0 otherwise. :

WEST = Dumwy variable with value of 1 for location in western
region, 9_ otherwisec.

b = "ndan error term.

¢

The comparable equation for state data is ¢given by:

€-3) W = g(OC,AG,COMP,{EG, NPT, (1, THR, PO, ki, INC,POOR, '
URB, 1S, PROP, Cor1, 3T REV,FED REV,IFTHM,POP Cil,
NE,50,WEST, 1 ) - i

The variable definitions are the same for the states as for the cities
with the following exceptions:

W = Average annual salaries all public elamentary and
seocondary teachers, 1969-70.

COMP = Proportion of full-time teachers emplovnd in district:s
with comprehensive agreecrents.

NEG = Proportion of professional instructional staff in the
. state represented by an orgqanization for negotiation

purposes.

URB = Proportion of ponulatlon in the state living in urban

areas (used for states instead’ of population den51ty)

L

? -
Variables which are included in the reqressions based o city data

but ndbt in those based on data for states are MA, 1P, NO, and CC POR/SMSA.
The first of these variables is not available on a statewide basis. The
remaining three variables do not have readlly available analogs in terms

of state data. , .

A random error temnn.

: The’ regression equations are cstimated.in log-linear form. We do
this because the utility theorv and nrodueéon function framework that

{ underlie the supply and demandd curves for t:eachero lead us to expect
d multiplicative relationship between the inde:pendent variables and -
the dependent variable. In addition, the coefficient estimates Y.
obtained for a loa-linear regression have. the convenient property
that they are direct measures of clasticities.

II

’I'r'v., rei_ults for the ci ty and state regressions specified in
equatlons (*2) and (4-7) are presented in colums 1 and 3 of Table 4=1.
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Reyromasion Pesults®
(Log~Log .Rugresusion Format)

-Equltion
city sample City Sample ‘State Sample State Sample
(1) (2) (3) : @)
oc .7128 .6619 L5918 . .6529
{3.7700)  (5.4200) (1.6400) (4.1500)
MA .0307 . .0396 -
(1.2000) (1.8600) )
AG -.0240 . . -.0303
: (-0.1200) . {=0.0900)
COMP ~.0163 -.0019
(-0.8300) (=0.7600)
: MEG ~.0024 - .0017 -
. {-0.0900) {0.%900)
AFT © .olad4 .00
- {0.6300) {0.0000)
™ .0326 - ,0282 -.0012
{1.8200) . (2.2000) (-0.0700)
ENR ‘ -.1210 -.1486 -.4081 -.2307
. {~1.6800) {-2.8000) © (~1.6300) (-2.%200)
POP .1310 .1546 .41%4 ' .2387
(1.9400) (3.0800) (1.6500) {2.6960)
29 -.1434 .2989
(-0.8400) (1.0100)
e -.2250 ) ~..3130 . .3203
{-0.9763) {0.6700) (2.7000)
POOR -.0987 -.0002
(~1.2600) {0.0000)
’
: POP Den ) o -
- (URB)** ~.0074 . -.0757" -.0687
(-0.4100) . (~0.8900) ‘ (-1.6800)
HS ' - .0438 J=.1191 '
(0.9800) : (=0.3600)
PROP . . 0400 .0390 - .0333 ' .0647
- {1.2100), (1.5700) {0.7000) (2.3700)
CORI' : .0198 .0092
{0.%900). . {0.2000) .
ST REV © ,0546 .0%32 .0583 : .0478
(1.9200) (2.4000) (1.8900) . (2.6400)
FED REV .0044 . .0032
- {0.1900) {0.1000)
pep - .0870 .0377
{1.9900) (2.0%00)
) -~ .00s7
{0.4700) .
CC ALL/SMSA -.0492 -.0%86
: (-1.6700) {~2.2900)
FEM -.4057 -.3889 .0082
. {-2.2700) (-2.6700) (0.0200)
; .

ERIC

Aruitoxt provided by Eic:



. Table =1 (continued)

Equation
. . City Saniple City Sample State Sample ~State _Sample
) . (1) (2) (3) 4
., POP CH -,0109 -,0587
’ (=0.1800) ‘ (=0.3900)
NE -,0461 ~.04%) -,0264 .
(=-1.4900) (~1.7800) (-0.6200)
80 -.0542 ~,0540 -, 0071
- . . (-1.8300) (-2.4600) (=0.2000) .
» .
wWBST .0151 .0274
(0.4700) (0.6300)
Nt 6.3123 4.1864 -.1014 -.2491
: (2.2300) (3.0300) {-.0300) ... {=0.4100)
Rl ., .7181 .7522 - .8732 .9093
SR .0627 .0587 .0478 . 0404
* ¢t statistics in parentheses.
’ L4 pOp DEN for City Sample; URB for State Sample. .
- T
»
, R
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From these results, it can be scen that the supply-related variables
oxhibit ooefficient estimates that, in general, appear to be oconsistent
with our a priori axpectations. 'The finding of mslgnlflcant coeffi-
. eient estimates for both the teachers' age and union variables may, at
least in part, be due to little important independent variation in these
variables. ‘lhe median age of teachers in the city sample is 35.6 years
with a standard deviation of 1.8 years. For the state sample the
dorras onding statistics are 37 years and 1.8 years. 8 These median
a92es are high enough to indicate that a "large nuber of teachers in 2.
each sample arc likely to be reoelvmq the maximum increment for
experience. 'Thus, minor variations in age may not be reflected in
differences in the level of teachers' salaries.

The situation is similar with respect to the Unionization variable
for our sample of large cities.? Over 79 percent of the school dis-
tricts covered in our samwple have sane type of negotiated agreement.
“preoover, there are a nunber of other things that may make the impact
of teachers' wnions on salary levels difficult to detect. First, as
we have mentioned previouslv, the relativelv recent emergence of
unions as a foren directly influencing teachers' salaries means that
the cumlative effect of unions on wage levels may be quite small.

This is det)ntc the fact that unions may have had strong impact on
recent salary increases. The scoond thing to be considered is the
nossibility that spillovers fram the union to non-union cities may
reduce the ohserved impact of unions. The essential mechanism here
is that non-unian’ qdlool boards pay higher salaries to avoid union-
~dization. Third, 1t mist he recoqnized that differences in d  of *
union strength arc not reflected in variations in the NEG variable.
Accordingly, the coefficients estimated for this union variable do
not reflect the cf fects of differences in the strength of unions an
teachers' salarics. TIourth, there is the fact that the general effects
of unlonlzatlrm in an area are likely to be reflected to some extent
in the opportunkty cost variable. At the same time, the degree of
unionization of teachers may reascnably be e.xpected to vary in accardance
with the dearoe of unionization of all workers in the area. As a result,
a vortion of wiatover impact there is of teachetrs' unions on teachers'
" salaries may he picked up hy the opportunity cost varible. 10 ‘Arguments
analogous to the preceding may explain whiy the other measure of strength
of union .organization, CP, also does not exhibit a crefficient esti-
nate that- is significantly different- fram zero. '

The findinos for the state sanple with respect to union impact are
consistent with the findings for cities. Again, the coefficient esti-
mates for the union variables are not statistically significant. This
may rcflect the existence ot a truly weak union impact on the level of
teachers ~salaries, or it may reflect the fact, as discussed in the
previous chapter, that the state is not the appropriate unit of
agqgregation for teachérs' labor markets.

Tt should Ix: noted that our finding of no significant union impact



on teachers' salaries differs from, but does not contrast sharply with
the- findings of previous studies. As we indicated in the preoceding
chapter, these findings have generally been to the effect that the
impact of unions on teachers' salaries is relatively weak. The fact
that the formulation of the wadge equation estimated here is different
from those estimated in the other studies, and in particular that-cur
specification of the wage equation is somewhat more axnprehensive than
are the others, may account. for what differences there are in the
fmd_mgs.

On the demand side, two things should be comented on. First,’
there are the negative coefficient estimates for the enrollment variable
(populatlon held constant). This result, in accordance with our dis-
cussion of the previous chapter, is consistent with a view that the
earnings of teachers are, at least at times, influenced by a ccrmu.mlty
standard for a "fair teachers' salary".ll Same further support to
this view is given by the finding of a negative coefficient for the
percent female (FEM) variable in the equation estimates that are
based on city data. 2 S ‘

The second thing to note in connection with the demand-related
variables is that a nuwber of the estimated coefficients are not
significantly different from zero. Many of these -independent variables
measure closely related phenamena, e.g., mcmgz, education, wealth, and
poverty. Thus, a considerable amount of collinearity among the inde-
pendent variables is to be expected and may bhe responsn)le for the
m51gn1f1cant cocefficient estimates. , ,

Also of interest in our empirical findings are the followmq
'First, it appears that those school districts that are fiscally
dependent on. another fomm of local government pay higher salaries to
their teachers than 'do the independent school districts. This finding
implies that where public control over expenditures is relatively in-
direct, expenditurcs will be higher than otherwise. Second, our results
indicate that the more important is employment in central city areas
within an SMSA, the lower are the-salaries for thosc teachers who are
employ=d in the central cities.13 A third finding of interest is that
in the case of cities located in the Northeast and in the South, other
things the same, teachers' salaries are *lower than they are in cities
located elsewhere in the country.

As we noted above, we ‘expected some collinearity among the inde-
pendent variables and this may account for the fact that a number of
the coefficient estimates are not statistically different from zero..
“ihatever the underlying reasons for this, it would be useful to have
an estimate of each regression equution that does not include variables
with ccefficient estimates that are very low relative to their standard
errors. Accordingly, we have serially eliminated from the wage cquations
those variables with t-statistics that are less than 1.5. The estimates
of the wage equations with these variables eliminated are presented in-
ocolum 2 and 4 of Table 4-1L

L |
O &
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The empirical ostimates of the wage equation presented in Table b1
can be used to isolate the irportance of supply-side factors as a source
of teachers' salary differentials. 'This is accamplish@d by predicting
from the regression equation the level of teachers' salaries that would
result for cach of the areas in our sample under conditions where the

" demand-side variahles are held constant (e.g., at their mean.value)

while supply-side variables take on their attual values for each area.
Specifically, the following steps should be taken: First, using an
appropriate reqgression equation, multiply the cocfficients estimated

for each of the supply-side variables by the actual value of the cor-
responding independent variables for the observation in question.

5econd, multiply the coefficients estimated for the demand-side variables
by the mean values for the corresponding variables canputed over the
entire sample.“ third, add the various products of the coefficients
and variables to the constant in the reqression equation. The antilog
of the sum is ermial to the wage rate predicted for the area in question.

9 i

TaBies 4-2 and 4-13 contain the data on actual and projected wage
rates for our samples of cities and states. In colum 1 of each table
is the actual wage rate. The wage rates in colums 2 and 4 are pre-
dicted from the reqressions under conditions where all independent
variables are permitted to vary. The projections in colum 2 for the
city sample are based on the regression of colum 1 in Table 4-1
Those in colum 4 are based on the regression of colum 2 in Table 4-1.

_ ‘The projections for the states in colums 2 and 4 of Table,4=3 are.

derived from the'results in"the regressions of colums 3 and 4 in
Table 4-1. Oolums 3 and 5 of Tables 4~2and 4-3 are based on
regressions of colums 1 and 2 inh the case of the cities and of
colums 3 and 4 in the case of the states, both sets from Table 4=1.
The difference betwcen the wages projected in colums 3 and 5 fram
those projected in colums 2 and-4 is that for the latter” set of pro-
jections, only the supply-side variables are allowed to vary fram area
to area. The demand variables are held constant at their mean values.

' A number of things dre apparent fram these results. First, the
statistics on range and coefficient of variation of the wages predicted
from the reqression equation where all variables are unconstrained are
1. 3s than the camparable statistics which are based on the raw data on
teachers' salaries. The reason is that the predicted salaries do, not
reflect the effects of random factors. Seoond, the ranges and the:
coefficients of variation for the salary estimates that are predicted
under the procedure where demand-side factors are held constant while
supply-side factors are left to vary are less than are the camparable
statistics for the salary levels that are predicted with all independent
variables free to vary. Nevertheless, the variation in-teachers' salaries
that is due only to supply-side factors is considerable. The standard
deviation estimates range from just under $500 to a little over $600,
while the estimates for the cocfficient of variation are between 5.7

“and 7.6 percent. 'These fiqures, as well as those for the range, indicate

57 )
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raBte 42

Actual _-_n__d Predicted Salariea for Telehe:-l in City 8School Diatrict SBample

Predicted Salary (3's)

: B Actual From Regreutan 1 From legreasion ¢
» Diatrice “_‘é‘ﬁ | ha Chatant | eld Constant. s Conatant Held enatant
1. oentx 8,814 8,921 - 8,383 - 8,8 ) 8,806
2. Anahetm, Col. 9,187 . 9,833 9,225 9,682 9.3:7
3. Garden Grove, Cal, 9,300 9,151 8,868 9,050 8,896
L, Santa Ans, Cal. . 9,052 9,402 9,2m1 9,34k 9,273
s, Freaw, Cal. 9;752 - 8,813 . 8,57 . 8,800 8,530
6. los Angelee 10,03 9,747 9,584 9,686 . - 9,3
7. Long Beach 9,994 9,719 9,34 9,683 - 9361
- 8. Sacpamento . 9,533 9,731 9,350 L9189 '
9. 8an Bermardino’ 10,598 9,878 9,309 9,882 9,340
10. Onutario, Cal. 8,677 - . 8,884 8,%90 8,965 ' ) 8,1 ‘
11, San Dlego 9,898 9,290 9,029 9,387 : 9.1?
{12 oaxiand 9,835 9,860 9,731 9,974 . 9,760
13. San Prencisco 10,2l9 10,2l 9,654 10,164 9,382
1k, Ban Joae 10,029 9,374 9,522 9,253 . 9,89
|15, Denver 8,209 8,502 8,628 8,6k 8,637
16. Bridgeport, Ct. 8,841 9,097 " 8,408 9,049 8,kas -
17. Hartford . 8,922 8,677 8,641 . 8,7% 8,649
» 18, Wilaington, Del. 9,006 9,162 8,558 ) 9,211 8,1.;9P
- ‘|19, groward Co., Fla. , 8,298 8,435 8,609 8,794 " 8,588
.~ |20, Duval Co., Fla. ' 7,572 7,179 8,317 ) 7,260 8,284
21. Dade Co., Fla. 9,112 9,014 8,818 ' 8,978 - 8,769
22. Pinellas Co., Fla. 8,367 8,028 7,992 ‘ T 7,837 8,010
23. Atlanta 7,485 7,001 - 8.&16 7,476 8,313
24, Chicago 9,697 rgele 9.\035 9,169 8,943
L 25. Indlenapolis 8,689 8,879 9,148 8,918- 9,267
25. Xansas City, Xs. 7,195 7,586 8,091 7,408 8,043
27. Vichita, Ka. 7,968 7,827 8,243 S - N
28. Loulaville, Ky. - B8,0% 7,952 _ '8,k96 T,90@ 8,45k
29. few Orleans - 7,552 7,604 8,588 7,688 8,u84
30. Baltimore 8,748 8,539 8,78 v - 8,9 8,719
3, nom;g : 9,2%0 - 8,998 8,670 9,085 8,662 _'
y 32. Springfield, Mass. B,390 8,564 B3 . . B8, 8,250
" |33 vorcester, Mass. 8,974 8,955 8,213 9,048 8,439
' ‘ i Continued--
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TVredicted Salary (3's) .
Actual “¥rom Reyression 1 From Regression 2

Salary No Varisbles Demand Variasbles No Variables Demand Variadles

‘District -ﬁ';'.l Held ' Constant Jleld Constant Held Constant Holc.l fonstant
34. Detrott 10,09 " 9,9u 9,6% 9,860 9,557
35. Minneapolis 8,844 8,916 -8,299 8,718 8,269

36. Bt. Psul . 9,413 9,209 8,433 8,93 8,308 )
T7. Kanses City, Mo. 8,184 8,363 8,697 8,084 8,563
38..8t. Louis, Mo, 8,654 8,7ak 8,521 8,s07 8,61
39. Omana 8,000  7,%0 8,606 8,04k 8,69
40, Jersey City 7.389 8,622 8,600 18,623 8,642
L1, patterson, N.J. 8,643 8,521 8,469 '8, 47 8,362
42, Albany, N.r. 8,693 9,326 8,h62 ° 9,614 8,623
L3, Bchensctady 9,070 8,700 8,199 8,520 8,298
bh, Buffalo 8,956 9,108 8,144 8,957 © 8,247
43, New York City 9,696 10,521 9,619 120,299 9,529
46. Rochester 9,720 " 9,020 8,313 9,052 . Bl
47, Syracuse 9,021 ao;on 7,673 8,212 7,846

48, Mecklenderg Co., ~
¥.C. 7,405 7,367 8,020 7,311 T,97R
49, 6rnn-boro. N.C. 7,249 7,806 8,269 7,789 ) 8,229
50. High Potnt | 7,360 7,623 7,948 o410 7,931
$1, Akron, Ohio 7,935 8,148 8,504 8,264 8,569
$2, Canton, Ohio 8,353 8,026 A0 -}.959‘ 7,882
$3, Cincinnati ' 8,261 8,579 8,k3% 8,748 8,521
sk, Cleveland 8,214 8,72% 8,670 8,579 8,512
85, “Columbus, Ohjo 7,388 T, 34 8,029 7,617 8,09 -
5. Dayton, Ohio 8,081 8,206 8,14 8,204 8,213
§7. Youngstown, Chio . 8,957 - 8,558 8,390 8,420 8,323
58, Warren, Ohio 7,804 8,133 8,294 8,250 8,307
$9. Toledo, Ohio 7,864 8,338 8,258 8,311 8,23
60. Oklshoma City 6,830 7,040 8,157 7,0@T 8,181
61. Tulss . 7,081 ,6,784 8,173 6,962 8,32k
62. Portland, Ors. 8,146 9,013 8,509 8,93 8,668
63. Allentown, Pa. 8,126 8:191 7,786 8,050 7,896
64, Harrisburg FPa. 7,218 8,022 8,015 8,237 70938
65. Pniladelphis 9,295 9,213 8,801 © 9,126 8,749
66. Providencs 9,037 " 8,33 7,889 -8,298 /10929
67. Xnoxville, Tenn. - 7,103 7,522 Y 7,874 7,650 7,626
68, mephts 7,183 7,706 8,433 1,787 8,364
| ) s Continued-~
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Tahhu—aconunud) '
veeifcted Sulary [£74) “
+ Actual From Regression 1 From Negression 2
Dlatrict ﬁ ot Conatat | nend conttene.  Hond Gonetant’  meld constant.
. @ ) ) -
69. Mashville, Tenn. 7,993 7,295 7,687 7,386 7,746
70. Beaumont, Tex. 7,147 7,255 8,176 7,249 8,193
Ti. Port Arthur, Tex. 7,203 1,019 7,840 6,732 7,846
T2, Dallas ) 7,282 7,353 8,416 7,394 8,364
'73- Kl Paso 6,829 : 6,512 7,735 6,Th0 7,835
T4, Port Warth 6,731 7,018 5,091 7,0k 8,104
79. Houaton 7,134 7,616 8,661 . 7,663 8,613
76, San Adtonio 6;3_69 6,988 8,022 Y6,951 8,0%2
T7. Balt Lake City 7,380 8,097 7,487 8,135 " 7,663
8. Borfolk, Va. 7,820 7,268 7,979 7,266 7.899’
79. Ricnmond, Va. 915 7,385 8,47 72304 8,325
80, Beattle 9,006 9,288 8,916 9,739 9,008
81, Bverett, Wash. 9,287 8,740 8,17 8,763 8,437
82, Tacoma, Wash. 9,053 9,254 8,6u1 9,338 8,789 L
o 83. Milvaukee 9,827 8,522 8,363 8,576 8,52
uEAn 8,465 8,5k 8,498 8,453 8,510
w.‘nmrmn 986 886 513 85 B
_ﬁ“g;g%f .l 0,117 0.105 0,060 0.104 0.057
RANGE h,229 ‘3,949 2,2 - 3,567 2,10
" -
-
¢
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TADLE 4'3

Act}.xli and Predicted Salary for Teachers in State Sample

' Predicted Salery ($7e) D

N Actusl From Regression § From Regression &

. Salary No Varisbles ODenand variables No Variables Demand Varisbles
. Jtate ﬁ'-! Held Constant Held Constant Held Constant Held Constant

1. Alabama ‘ 6,817 6,860 : ;.619 6,916 ;.566

2. Arizona 8,715 8,765 ! .59; ‘ 8,762 2,62

3. Arkansas 6,217 5,930 6,96 6,092 6,843

b, Celifornte 10,324 10,078 9,439 10,052 9,528

S. Colorado T ;760 8,364 8,u4%0 8,269 8,h48

6. Connscticut 9,271 9,457 8,967 9,636 9,021

;. Delavare 9,015 8,918 8,7% 9,068 8,808

. Plorida 8,410 8,238 . 8,225% 8,1k0 8,188

9. Oeorgie 7,278 7,127 ToT1 75196 To652

10, Idaho 6,884 7,490 ;:709 7,360 ;.633

11. Illinois 9,569 9,540 »T793 , 450 ’

/ 12, Indiana 8,8 8,547 8,4 .31k 8,433
13. Iowva 8,398 7,983 8,164 T »915
14, xanses 7,620 7,789 ° 8, 7,788 ,00h
15. Kentucky 6,93 7,303 7,57 7,303 7,887

- loulstana 7,02 7,051 . Ta743 7,078 . 1686
E- Maine T972 T,227 J ;o'"“ 7,256 7'&3
« Maryland 9,383 9,307 o »960 9,u52 .9
19. Massachusetts 8,170 9,092 - 8,8u8 9,091 8,881
20, Michigan 9,823 9,498 ' 9,128 9,497 9,201
21. Minnssota 8,658 8,734 : 8,607 8,755 8,59
22. Miseiasippl 3,798 3,891 »133 5,907 ;-035
23. Mlssourd 7,844 8,167 »J12 7,879 »066
2k, vontana 7,606 7,470 7,806 7,31k 7,728
23, Nedraska 7,354 7,303 TeT46 7,258 7,673
%. Nevada 9,218 9,176 9,016 - 9,309 9,178

: g New Hanpshire T»T89 7,607 8,033 7,683 7,961

« Nev Jersey 9,150 9,588 9,004 9,778 9,171
9. Nev Mexico, TyT9%6 - 7,423 8,0m1 T,207 " 8,058
30, Nev York . 10,390 10,070, 9,073 10,062 9,158
31. North Carolina. , 7,454 7,361 Ts 7.3“6 Ts331
32. North Dakota 6,696 1167 : ;. ;,u.e ;.eoo
33. ohio ’ 8,3@ Y sT13 243 lg’ l”a
34, Oklahome 6,882 3'“" . 7,936 . Te288 ) ;.9:3
35. Oregon - 8,814 S467 - 8,519 » 352
36. Pennsylvania 8,858 8,860 8,476 8,763 8,477
gg. Rhode Island 8,776 8,512 8,361 - ‘ 8,u418 8,339

. South Carolina 6,883 7,022 T,543 T,112 7,304
39. South Dakote 6,403 6,315 7,349 o 7,259
k0. Ternessee 7,050 7,026 7,689 6,%; T, k27
k1. Texas - © o TeeTT 1,370 3.890 T ‘ ;.805
k2, ytan 7,643 .Tol s 154 ;.7"5 »129
43, vermont 5.960 5,195 8,026 5196 3,963
kb, virginia ‘ ,070 7,93% 8,110 T 2092
4s, Weshington 9,237 9,328 8, Tk 9,155 8,;110
46, West virgintia 7,650 7,523 . 8,097 ' ;.hslo ;. 38
k7. wisconsin 9,000 . 8,588 8,ul1 ,634 )

« Wyoming 8,271 1,918 8,193 7,968 8,183
MEAY 8,075 8,070 8,229 8,069 8,187
STAYDARD DEVIATION 1,073 1,0Q9 553 - 1,032 . 623
COEPPICIENT OF ) .
VARIATION 0.133 0.128 0,068 . 0,128 0,076
RANCE L L,5% 4,187 2,472 kb, 15% 2,688
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that teachers' salaries, after demand oconditions arc standardized,
may differ in the extremes by as much as $2,500 or.$2,600 around a mean
salary of over $8,000.

"The overall .mehcatlon is that in a situation where wages differ
as they do among our largest cities and among the 48 contiguous’ stateq,
‘a program which prescribes equal dollar expenditures per-student in all
areas is unlikely to eliminate most of the interarea variation :
teachers' salaries.. Therefore, such a program is unlikely to fact”
result in equal promsmn of teachers' services-ammg areas. For
example, if our estimates of ‘wage differentials under conditions of
stable demand ‘can be extended, then if all jurisdictions were, under
an equal opportunity program, to spend equal dollar amounts on teaching’
services, the districts with lowest salary levels might be able to pur-
chase as much as 16 percent more in the way of real teachers' services
than would the average district. Similarly, those in districts with

’ -the highest teachers' salaries mlqht purchase as much as 16 percent -less. -
in the way of real teachers' servmes than would the average district.

"

v

While the simulated results above pertain to large cities or
states, an approach similar to ours might be taken if one wished to
- predict the supply—-related salary differentials within any particular
state. However, caution is called for here. The one thing that would
have to be dealt with very carefully in conducting an in-state analysis
is the question of the geographic scope of the teachers' labor market. -
In some states, there may effectively be only one teachers' labor
market. In others, there may be a ‘considerable nuwber of them. For
some states, the within-state variation in wages, especially that bhe- -
tween rural. and urban areas, pmbably exoeeds the comparable variation
in our samples. In other states it is likely to fall short of it.
Thus, any judgment for partxcular states would have to be made on a
case-by-case basis. -
In concludinq this chapter, two more precautionarv comments seem o
to be in order. First, the estimates that we have derived are bascd
on a model which presumes long-run equilibrium. These estimates can
“ e used for designing policy only as it pertains to the long-run
situation. Thus, .to the extent that an excess supply of teachers had:
built up by 1968-69 and 1969-70 and that this had an effect on teachers'
salaries, our results may not be campletely accurate. It is important
to note in this context, however, that what data arc available seem to
' indicate that the excess sumply situation did not became serious until
the early 197G's. 15 gecond, for reasons dimilar to the above, our
projections of the cffects of variations in supply-side factors an
teachers' salary differentials are likely to be less meaningful during
the urrent period where there is short-run excess supply of teachers
than they will be in the lona-run. '
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I56a; for nxzamle, AL, Gustman and M. .Segal, "Wages and Wage
cupplevents, and the Interaction of (hion Rargains in the Construction
Industry, " Industrial and Labor Relations Review, . 2‘5, January 1972, mn.
179-185. T

20 comuohensive agrecrent is, in structure, the most formal type
of agreement, usually comtaining statements of the parties to the agree-
ment, effective and expiration dates, and items negotiated and agreed
to by the parties. Tt also includes same or all of the items on pro-
cedural agreements. Procedural Agreements deal onlyv with procedures.

The results of negotiation do not. become part of a procedural agreement,
but revert to board rules, requlations, teachers' handbook or other
written documents. The incorporation of such negotiated items into a
nrocedural agrcement’ denerally transforms it into a comprehensive cne.
‘lational I'ducation Association, Neagotiation Agreements Provisions for
'Teachers, 1972 edition, p. xii.

350e 11N, {ovin, "Recruiting Teachers for Large City Schools,"
PD. cit., ch. 4 and p. 640; M. Fleischmann, et al., Repcrt of the
flew York State Camission on the Quality, Cost and Financing of
Elementary and »c_cnnd?iry r‘ducatlon, 1972, volume 3, p. 13-E.23.

40 use our notation in a ';pec1flc example let outrJut ner
student be qlven hy:

0O =a (’[‘Ch/I'INR) “.

‘If the price of output is qiven by
' = })(ﬂ'I:NR)J;,
then teachers' value of marqinal product, which is assumed here to bhe
the demand price, is ermual to: )
W= INR - 90ATch - P = al~ & reh ® (17971 pup(l==) (1-8).

5The -eifect of enrollment changes on the wage is given by the
foilawina term: L
IW '
iy - (177 (1=8) a
Increased enrollment will shift the danand curve to the left as long as
¢l and §>1, ] -e., as long as there are decreasing returns to scale to
teaching scrvices and at the same time the demand curve for the stock
of education produced in the ccrrmmlty is inelastic. It is of interest
tc note that if ot = 1, an increase in enrollment has no effect on the
stock of education produced in the public schonls. The reason is that
for -the particular production function used in this example, the extra
learnina gained by the additional student who enters the system is
just balanced by the learning lost by all prev;ous students who now
attend a school with a larger average class size. Gustman and Pidow:

op. cit.

1-6 (1=) (1-8)-1.

(18 -
« Teh 170 71
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SFor more dmple-te definitions of the variables, see the appendix”
to this chapter. . - -

7ps an alternative measure to COMP, we also use COMP'. the
proportion of school districts in the state with camprehensive agree-
ments. v

P . n Appendix B. -
9A11 three measures of unionization have been included as independent
variables in ocolums 1 and 3 of Table4~-1, Versions of these two ecquations
were also estimated in which only one or two of the union related measures
~ appear. In no case do these union related variables exhibit t-statistics
that equal or exceed 1.0.

8e means and standard deviations for all variables are given

, 10pqr both the sample of cities and of states in our sample, the
opportunity cost variable used in our regressions (log OC) is cer-
related .45 with the NEG (negotiation agreement) variable.

~ llmhere is at least one aitermative to the "fair teachers' salary"
hypothesis that may account for the finding of a negative coefficient
for the enrollment variable in the salary equatic.. ~In this altermative
case, as in the "fair salary hypothesis®, it is presumed that ceteris
jbus, total expenditure: on education are not very elastic wi
respect to the level of public school enrollments. As a result, where
" enrollments are high, teachers' salaries are likely to be low. llowever,
unlike the "fair salary hypothesis", in the alternative case, it is
presumed that employment-salary abservations f£all alonqg the supply
curve for teachers. Those school districts that pay a lower salary
because enrollments are high arc able to do so only because they hire
relatively lower quality teachérs. The quality adjustment may take - -
the form of hiring a larger than normal fraction of teachers' college
graduates, or of permitting more of a mismatch between the field that
a teacher was trained in and .the field that he or she teaches.in than
do other districts. Whatever the exact nature of these quality adjust-
ments, it should be remembered that if the alternative view is the .
correct one, then these quality adjustments must besof a kind that are
not correlated with the proportion of teachers who have earmed at least
an M.A. degree. This measure has been included as an independent
variable in ‘the regression equation for cities. . \
As we noted previously, there is reason to believe.that enroll-
ments respond positiwvely to school cuality (see Gustman and Pidot,
. cit.). ‘Accordingly, we estimated a.version ‘of the wage equation
ere erirollments are treated & - endogenous varigble. As the_theory
would lead us to believe, the ... ute value of the coefficient estimated
for the enrollment variable inc:. sed for both samples when simultaneous
equations techniques were used. ‘1o avaid-a complicated dynamic analysis,

® we do not treat the enrollment variable as being simultanecusly determined
when we predict below the wages that would be ohserved under an equal
opportunity plan. ’ u '
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Lere aqain, a findina that is opnsistent with the "fair
teachers' salary"” hymothesis is also oconsistent with an alternative
view. Opecifically, the negative coefficient for the percent female
variable oould conceivably be the result of simultaneous intecaction
hetween the percent fomale and the teachers' salary variables. This

will be so if the supply of male tcachers is.more clastic than is the .

sumly of female tcachers to that in thos areas where teachers'’
salaries are relatively hiqgh, males acoount for a relatively greater
rroportion of the teachers' labor: force.

13when we estimated a version of the wage aquation in which the
population of the central city in question divided by the SMSA
nopulation (CC PUP/SMSA) was used instead of the ratip of the total
ropulation of all ocentral city areas in an SMSA to. that of the
SMSA (CC ALL/SIESA), the coefficient for (I: POP/S SMSA was nqt sta-
tistically significant. . .

Mihe variables which are considéred to be-supply-side variables
and thus vary amona areas are OC, MA, AG, OOMP, NEG, AFT, and NW,
For purposes of generating the projoctions, other variables are held
gt their mean values for the sample as a whole.

) . E . :

It should bHe noted that the effect of lwlding the demand variables
at their arithmetic mean values instead of their geametric mean values
is to cause a slight discrepancy between the mean wages canputed from
the predictions where all variables are free to vary and those camputed
frem predictions where-anly qupnly—"lde variables are free to vary.

-

15500 tational Lducation .f\s'sociatim, ‘feacher. Supply and Demand -

in Public Schools, 1972, pp. 6 and 7. See also the statistics in that o

wlune o the bmrﬂrtl&{ of teacher (ﬂucatlon program graduates who in -
Fact upon rxmchmtmn, enter into rlaqqrocm teaching. Ibid., p. 20.

.
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Chapter 5

IMPLICATIONS FOR EDUCATIONAL POLICY

The results derived from the preceding econometric esti-
mates suggest that standardization of demand among school
districts in different market areas is apt to leave untoyched
a sizable fraction of the wage differences among school dis-
tricts. Wwhile the precise effects on wages of various kinds
‘of equal opportunity programs will be somewhat different from
those shown in Tables 4-2 and 4-3, we believe these findings
provide a.rough indication of the orders of magnitude involved.
That is, the-.increased equality on the demand side of the mar-
ket that results from equal opportunity programs will leave '

o intact a substantial part of the intermarket teachers' salary
differentials. What differentials do in fact remain, once
such a program is instituted, will depend on a number of .
things. Most importantly, the size of the differentials be-
fore a program is established will make an appreciable differ-
ence, as will the kind of equal opportunity program  that is
adopted. ‘ s s .

The simplest type of a plan for equalizing educational

_ opportunity among the school districts located within a par-
o ticular area .is one in which tax collections are centralized
for all districts and funds are distributed on a per student
basis. When this funding mechanism is followed, if the pro-
portion of funds spent on non-teaching services is relatively
constant among districts, each school district's demand curve
for teachers' services will exhibit something close to unit
/ elasticity. In more complicated funding plans--where taxa-
tion varies with such things as income, quality of education,
and eventually, perhaps, with degree of municipal overburden--
the demand curve for teachers within each disdtrict will re-
semble more closely the kind of a demand curve that underliei
the demand-constant wage projections for Tables 4-2 and' 4-3.

. Thus, as is apparent from the above, any meaningful pre-
. - dictions as to the wage differentials that will result. from
" various types of equal opportunity programs will have to be
based on a highly complicated procedure. Since these pro-
grams have the effect of changing one.of the structural equa-
tions which helps to determine the level of teachers' sala-
_ries, accurate prediction will require a full knowledge of
the structural equations in the model of the teachers' labor
market. And, even this may not be sufficient. Our results.
with respect to the variable which measures whether or. not -
the school district is financially dependent ‘on other local .
governments suggest that the structure of government organi-
zation may have an effect on demand. We. do not currently
have the kind of information that is needed to predict the
o effects of changes in the nature of the financing and funding
schemes for education on the demand for teachers' services.

b 'Y -
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“Similarly, it would e difticadl { 't¢ preaict what the effects
of an rqnal opportunity program oa community preferences for
a "fair salary" standard for tcachers might be. When expen-
diture deterwination is centralized, such preferences with
respe.t to a "fairy salary” standard mav .hange.

In sum, thrre are two things to note that have impeor-
tant implications with respect to the design of equal educa-
tional opportunity: programs. First,. even after such programs
arc. established, there is likely to be considerable variation
among areas in the cost of tecachers' services. 2And second,
it will be eéxtremely difficu't in the time before such a pro-
gram is instituted tc obtain reliable estimates as to the
precisc nature of the salary differentials to expect once the
etjual opportunlty program is instituted. .
t

A maJor 1m[11cat1on of the fact that substantlél yage
differentials among areas are likely to per51st aftdr an
equal opportunity program is instituted is that any equal op-
portunity program which does not take intermarket factor cost
differentials into account is not likely te result in true
‘equality of opportunity. Thig follows from the results of
our reduced-form estimates. If, as estimated, the ratio of
salaries in the highest to lowest paid areas will be 1.3 or
1.4.to 1.0, students that receive equal dollar allotments may
receive real rosource allotments that differ in amount by
this ratio. ' These real resource differences will not be easy
to eliminate. Since it will be guite difficult to estimate
the exact size ot the expected factor cost differentials, it
is unlikely that these can be allowed for dlrectly in any
legislative forwula for bringing about ecual opportunity.

Given thce 'um;]LXlLy of the wage determination process
in the factor harket, simple solutions to the problems
brought. about by the existence of interarca cost differen-
tials are not ]l}Lly to ne completely effective. For exam-
ple, one approach to’ clrcumventlng the effects of supply side
caused differences in, teachers' salaries, which at first.
blush may appcal to law-makers,-is to mandate identical
levéls of teachers' salaries or sa.ary schedules for all
school districts. 'The effect of such a policy would be to
change the form but not the fact of interarea cost differ-
‘ences. With cqgual salaries mandated for all dlstrlcts, one
would expect te observe relatively high turn®ver rates for
teachers in the high-cost as compared to the low-cost dis-
tricts. - One would also expect to observe the same kind of
inequality among districts in varicus dimensions of teacher
quality--e.g., the proportion of teachers who were not for-
mallv trained in the subject areas that they teach in.

Another sinple approach which may initially seem appeal-
"ing is to adijust spending allowances per student in each
school district in accordance with teachers' salary scales

-
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in the distric*. This ki nd of ‘program-will have the effecc
of underwriting tcachers' salaries negotiated at the 1.col
level. Accordingly, once such a program is establicshed, 1t
is likely to lead to higher costs than previously for
teachers' services fcr all school districts. Any efiort to
alleviate *his proublem throuch cost sharirg will again place
the wealthier school districts in a relatively advantageous
position and, thus, will be inconsisteni with the goal cf
equality of opportunity.

Trom the previous discussion it appears thaw -those who
de51gn equal education opportunity programs are unlikelv to
overcome the problems caused by interarea factor cost aif-
ferentials either by taking what are relatively straightfor-
ward and simple approaches to the problem or by attempting
to incorporate in their policy design the results ci sophis-
ticated econometric studies. The former approaches are not
likely to do the job; the latter approaches will most likely
lead to formulae that are too unreliable to form the basis
for Iegislation.

:

There is one policy wthh, in theory at least, will
lead to equality of real resource usage for students living
in different school districts. At the same tlme, this pol-
icy appears to involve a -reasonable approach to legislation.
It would involve the establishment of a regulatory body with -
a mandate to adjust salary structures and per student spend-
ing allowances for all districts within its jurisdiction so
as to bring about equality of real sources purchased for
311 districts. The regulatory agency would be expected to
ytilize any and all expertise that is called for and to col-
lect those data that are deemed necessary for it to carry
"out its function. Since the approach of such an agency could
‘be flexible and pragmati¢, a much stronger role could be
played by the results of econometric studies than if rigid
and unvarying funding formulae were built directly into legls-
lation. At the same time, such real input dimensions as
class size, teacher turnover rates, and various kinds of
teacher characteristics could be established as. the immediate
targets of wage and sp~nding policy. If reasonable trade- )
of fs amcng the various targets were. established, the regula-
tory agency might well succeed in attaining the goal of equal
educational opportunity.

Privdence requlres us to point out, however, that while
,such an agency has the potential for bringing about true
equality of educational opportunity, there remains a real
- danger that with time it will become just another part of
‘the educational. bureaucracy, and that it will ultimately
have a déleterious effect on the costs and overall effici-
ency of the educational system. There certainly will be .
strong temptation to meet whatever policy targets are estab-
lished by turnlng the targets into legal requirements. For
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cxample, one possibility is to legislate a ceiling for the
number of teachers with no feormal training in mathematics
that are permitted to teach mathematics courses. Given the,
current institutional setting (¢.g.,  the single salary
schedule), such ta.jets are likely to be met in all school
districts onlv if current overall salary levels are raised
substantially and/or if unregulated dimensions of teacher
uality are permitted to adjust in a compensatory manner.

Thus, the choice facing the policy maker may be a dif-
ticult one. Tle costs of a proyram designed to eliminate a
very real source. of inequality of educational opportunity
secem likely to increase--perhaps sharply--with the potent:ial
effectiveness of the prograr. And there is no ready guide
as to where tn draw the line. '



FOOTNOTES FOR CHAPTER 5

1One,w'ell known plan in which tax rates vary in accord- _ . _

-

ance with family income and school quality is the Family
- Power Equalizing Plan. For a description, see J. E. Coons,
W. H. Clune III, and S. D. Sugarman, Private Wealth and -Pub-
lic Education, Cambridge: Harvard Press, 1970. For a sum-
mary and a critique of this plan,.see C. S. Benson, "Eco-
nomic Analysis of Institutional Alternatives for Providing
Education,"” in R. L. Johns, et al., Economic Factprs Affect-
%E% the Financing“of Education, Gainesville, 1970, pp. 143-
57.
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The .depcndent; variahle:

. W Average eamings of public school classroam.tedchers in ‘the
b ) district 1968-9. - . '
- Source: National Fducation Association, 24th Biennial Salary’
Survey of Public-School Professional Personngl, 1069, Research Report
1969-R7, Table A, colum 6. ‘ T )

The indeper?de.rft variables! oo , ‘ £

OC Opportunity cost for public school teachers’ calculated as follows:
percent of teachers émployed bv locdl government in the SMSA who are

) nale (2970), multiplied by the median earnings in 1969 of males, 16
- .years and older, in professional, manageria} and kindred occupations,

plus the product of percent teachers emploved by local government in

\ ' the SMSA who are female (1970), times the median earnings of female

registered nurses ip- the SMSA who worked 50 to 52 weeks in 1969. .

i Source: U.S. Bureau of the Census, Census of Population: 1970,
Detailed Characteristics, Nos. 2-52, Table 173 for the number of male

! and female teachers from which the percentages werc calculated and- -
Table 176 for median earnings of nurses. Census of Population: 1970,

. General ‘Social and Econamic Characteristics, Nos. 3-52, Table 89 for

- central cities and Table 122 tor the counties. ~ -

. MA  Proportion of public-elementary and secandary classroom teachers
. in the district with MA or higher degrees, Fall 1969.

Source: U.S. Office of Fducation, Statistics of local Public
School Systems Fall .1969: Pupils and Staff, Table 4, colums (7 and
3) as a percent of the sum of colums 3+ 5+ 7 +9). Included are -
full-time and part-time teachers, re on the basis of degree
granted or completed, rather than on the basis of credit.hours that
oould make a degree. There are indications that certain school
districts included other instructional staff in addition to classroam

" teachers. ‘ ’ '

- AG Median Age of all employed teachers in the SMSA where ycentral
city (or county in five cases) is located, 1970. Lo

aAll pre-K, K, elementary and secondary school teachers are included,

not only those employed by public ‘schools. Data‘on ages are given in
the source by sex and grade level ‘of teachers. Variable 9 is actually'

\  the weighted average of these individual median aies’ using as weights

N the number of all employed teachers.. ‘ . ,
o Source: U.S. Bureau of the'Census, Census of Population: . 1970,
- petailed Characteristics, Nos. 2-52, Table 74 Tor median aqges -and -
< Table 173 for the number of- all ‘employed teachers. - ’

COMP Dumy varisble. Value of.l indicates that the district has a
camprehensive negotiaticn agreement, as opposed to negotiation pro-

o
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cedures or no' aqreanent at atl, .

Source: Naticnal Fducation Association, Negotiation Agreements
Provisions for Teachers, 1972 rdition; Part I, Scope of Agreement and
Association, Board and Trustee ”Rlqhts Provisions, pp. 1-63. nly
aqreements in affect through 1969-70 werc considered. '

_IIG  Dummy variable. Value of 1 indicates that there is some kind of
a negotiation agreement in the school district (camprehensive or pro-
cedural). Included are districts with ts through 1969-70.

. Source: National Education Association, Negotiations Agreements

Provisiong for Teachers, 1972 Editicn; Part\I, Scope of I_}?Etent and
Association, Board and Trustee Rights Provisions, pp. 1-45. )

(AFT  Dumy variable. . Value of 1 indicates that the recognized -
organization in districts with negotiation ts (procedural or
rehensive) is the American Federation of
recognize a carbinatién of, organizations that
they are treated as AFT districts. -
Source: National Education Association,
Provisions for Teachers, 1972 Edition; Part I, ) ‘ t and -
Association, Board and Trustee Rights Provisic.s) pp. 1-45. .Only
districts with negotiation agreements through 1969-70 were considered.

: N4 : Proportion of the population in the central

v in five cases) that is non-white, 1970. According\to the Bureau of
: the Census, ‘non-white" includes "Negro, Japanese,

- Indians and others". ' ‘

J 'Source: U. S. Bureau of the Census, Census of ion: 1970,

General Population. Characteristics, U. S. Suwmary, ‘

cities; Nos. 1l and 35, Table 34 for the counties.

ENR = Total enrollment (grades 'pre-kindergarten, kin
elementary and secondary unclassified and postgradua
district, Fall 1969, times the adjustment factor, in order to adjust
"to central city (or county in 5 cases). .
Adjustment Factor = Public School Enrollment (grades 1 to 12) in
. the central city (or county) in 1970, according to the Census, divided.
by enrollment in the same grades in the.school district, Fall 1969.
X Source: U. S. Office of Education, Statistics’of Local Public o
School Systems Fall 1969:. Pupils and Staff, Table 2 for district :
enrollment. . ’
"U. S. Bureau of the Gensus, Census of Population: 1970, General
Social and Economié Charadteristics, Nos. 2-52, Table 83 for cehtral
cities and Table 120 for the ocounties., . ' -

v

roP Population, 1970. Data are for cemntral cities, except in five
cases where we used county data because of cpunty-wide school -districts.
Included in central city data are "rural" areas of cities, as indicated,
by the census, in order to conform with district and property data.

Source: U. S. Bureau-of the Census, Census of Population: 1970,
Number of Inhabitants, U. S. Summary, Table 31 for)central cities,
Table 32 for counties. ~
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ED Median school years cawpleted by persons 25 years and older i
the central city {or the county in five cases), 1970,

“Source: .U. S. Bureau of the Census, Census of Pgbulation: 1970,
General Social and Econamic Characteristics, U. S. sumary, Table 187

,for central cities; Nos. 11 and 35, Table 43 for the counties.

INC Family median incame. 1969 income of 1970 families in the

central city, ‘or county in five cases. - ° _ n x
Source: U. S. Bureau of the Census, Census of Population: 70,

General Social and Econamic Characteristics, U. S. Summary,

for central cities; Nos., 11- and 35, Table 44 for the counties.

POOR Percent of families in the central city (or county in five cases),
balow the poverty level, 1970., "Poverty l ", as defined’' in the 1970
census, is a canposite of several factors such as incame, quality and
condition of ‘housing, level of nutrition, etc. .

Source: U. S. Bureau of. the Census, Census of Population: 1970,
General Social and Economic Characteristics, U. S. Summary, Table .
Tor central cities; Nos. 11 and 35, Table 44 for the counties.

POP DEN Population densi‘ty' per square mile, 1970. Central city or
county population divided by the corresponding land area. ‘

- Source: U. S. Bureau of the Census, Census of Po%tion: 1970,
Nurber of ‘'Inhabitants, U® S. .Summary, Table or the cities;
Nos. II and 35, Table 9 for the counties. o

.HS High school, enrollrent (grades 9-12) as a percent of total ‘
enrollment (gzrades pre-kindergarten, kindergarten, 1-12, uwnclassified
and postgraduates) in public schools, Fall 1969. .

Source: U. S. Office of Education, Statistics of Local Public

School Systems Fall 1969: ils and Staff, Table 7 lcolum IS minus .
'wImnsiG, T7, 23) and the %t calculated as a percent of colum 2,

Data by school’ district. S

PROP Market value of real property subject to local general property
taxation per capita (1971), calculated as follows: The assessed value
of all real property subject to local general property taxation (after
deduction of partial exemptions and including state and locally assessed
property) was divided by the ‘aggregate  assessment-sales price ratio of
measurable sales of all types of real property, and the result divided
by ‘1970 population. . : -
All data are for central clties and, in five cases, for the county.
However, certain adjustments had to be)made in the case of central
cities where the data were not available, We used county.data.. For
multi-coumnty central cities where data were available,far only. one
"part" of the city (the main county) the market value of property was
calculated, as described above. It was then Wultiplied by the ratio
of central city population (POP) to the population of the geographical
area in question (county or "part" of central city). to campute the
adjusted market value. - . . :
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Source: U. S. Bureau of the Census, Census of Governments: 1972,
Volume 2, Taxable Property Values and Assessment Sales-Price Ratios, .
. pt. 1, TabTe 4 for the assessed value, pt. <, Table 11 for the assess-
ment-sales price ratio. : ' .

OOR T Percent of the gross assessed value of locally assessed i
taxable real property’that is camercial and industrial, 1966.

Source: U. S. Dureau of the Census, Census of Govermments: 19&,
yol, 2, Taxable Property Values, Table 19. '

For 7 cities (Garden Grove, San Bernadino, and Ontario, Calif.;
Schenectady, N.Y.; High Point, N.C.; Warren, ochio; Harrisburg, Pa.)
data were not available. Estimates were obtained by adjusting the
available data on the percent commercial and industrial property in
the oounty where the city belongs by the ratio of: '

$ commercial and industrial in all SMSA's in the state
% commercial and 1n tria all oountles ong to SMSA's state

(Sburoe for these estimates: Tables 7, 18, 19). 1 . /
ST REV  Percent of the revenue of the school district (1969-70) that

came from the state. Federal funds distributed to districts through
the state are not :included. oot

‘ Source: U. S. Office of FEducation, FLSBEGIS III, Part B - Finances:
1969-70, Data Tape. Variable D-on the tape as a percent of the sum of
tape variables (C + Bjq + D + E15). i - g

FED REV  Percent of the revenue of the school district (1963-70) that
came from the Federal Government. Included are federal funds distrib-
uted to districts through the state government. Only cash receipts
are acoounted for, not camodity receipts. S |
¢+ Sdurce: U. S. Office of Education, ELSEGIS III, Part B - Finances:
''1969-70, Data Tape. Variable E;5 on the tape calculated as a percent
of the su;n of tape variahles (C + By4 + D + Ejs). .

NEP Dumy variable. Value of 1 indicates that the school district is
‘ fiscally dependent, ds opposed to fiscally independent fram the local
government._ . . ’ .
Source: U. S. Bureau of the Census, Census of Govermments: 1967,
Vol. 4, No. 1, Table 8 and Vol. 5. -

NO - Number of oper'at_:'i.ng, school districts in the SMSA where the central

city, or thd county, is located, 1970. ) :
_ This muber is the sum of the number of operating districts in
_ each component county (or part of ocounty) ~of the SMSA. Included are
all districts, even if an SMSA extends into more than cne state. -
) - Source: U. S. Bureau of the Census, Census of Populatiaon: 1970,
Nurber of Inhabitants, Nos. 2-52, Table 13 and U. S. Summary, Table 32
For the SMGA component conties. U. S. Office of Civil Rights, ~
Directory of Public Blementary and Secondaxy Schools, Fall 1968 and
Directory of Public Flementary and Seoondary Schools . Fall 1970, and
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U. ‘S. Office of Education Education Directory: Public School Systems
1969-70 for the nuwber of operatmg school districts in the SMSA oam-
Em'_ent oounties.

OCPOP/SMSA  Population in the central city (or the county in five -
. cases) where the school district is located d1v1ded by the total
‘ populatim in the SMSA, 1970.
Source: U. S. Bureau of the Censps, Census of Population: 1970,
Number of Inhabitants, U. S. Summary, Tables 32 and 34, ;

CC ALL/SMSA Total central city populaticn in the SMSA where the -
district is located, divided by total pop.xlatlcm in the SMSA, 1970.

Source: U. S. Bureau of the Census, Census of Population: 1970,
Nunber of Inhabltants U. S. Sumarv, Tables 32 and 34.

FEM Proport'_im of elementary and seccndary teachers enployed by local
government in the SMSA whb are female, 1970. -

Source: U. S. Bureau of the Census, Census of Popzlatxon. 1970, -
Detailed Characteristics, Nos. 2-52, Tabhle 173.

POP CH Population change in the central city (or the county in five
cases) from the 1960 to the 1970 Census.

 Source: U. S. Bureau of the Census, Census of Population: 1970,
Nurber of Inhabitants, U. S. Summary, Table 31 for central cities and
Table 32 for the counties. The data were adjusted as follows; (.0l x
percent population change 1960-1970) + 1.

NE Dumy variable. Value of 1 indicates that a c1ty is in the

i ., North Eastein region of the U. S.
- Source: U. S. Bureau of the Census method of c1assxf1cation.
North East = Conn, Me, Mass, N4, RI, Vt, NJ, NY, Pa.

SO Dummy variable Value of 1 indicates that a city is in t.he

Southern region of u. S.
Source: U. S. Bureau of the Census nethod of classification...
. South = Dela, IC, Fla, Ga, Md, NC, SC, Va, W. Va, ‘Ala, Ky, ‘Miss,
' Tenn Ark La, Okla, Tx. N

WEST Dumty variable. Value of 1 indicates that a city is in the

Western region of the U. S.
Source: U. S. Bureau of the Census method of classxficatmn

West = Ariz, Colo, Idaho, Mnt, Nev, N, Mx, Ut, Wo, Alask, Calif,
Haw, Ore, Wash. .

\ -
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STAIE DATA

The cie[Ericler\t variable:

W' Averége annual salary of all public elementary and secondary

school teachers, 1969-70.
Source: National Fducation Association, Estimates of School

Statistics, 1970-71 (includes revised 1969-70 data), Research

Repart 1970--R15, p. 32, Table 7, Col. 5.

The #ndependent variables: .

OC . Opportunity cost for publi¢ school teachers calculated as follows:

percent famale public school teachers multiplied by median earnings of

famale registered nurses who worked 50 to 52 weeks in 1969, plus the

product of percent male public school teachers and the mediarr earmings

in 1969 of males in professional, ‘managerial and kindred occupation.

, Source: National Education Association, Estimates of Schoal
“gtatistics, 1970-71, Research Revort 1970—R15 as -

revised data), p. 30, Table 5, colums S and 6 as a percent of colum 7.

U. S. Bureau of the Census, Census of ?p_hlation": 1970, General Social -
and Eoconomic Characteristics, Nos. 2-32, e r median male o
earnings; Detailed Characteristics, Nos. 2-52, Table 176 for median

" eamings of nurses. ,

'AG  Median age of all employed elementary and secondary school /
teachers, 1970. All teachers are included, not only public school = . /

employees.’ ‘ 5 . , 7
’ Source: U. S. Bureau of -the Census, Census of ation: 1970, /
Detailéd Characteristics, Nos. 2-52, Tablem—fo—e%’ﬁn__ﬁ‘r age /
- teachers by sex and grade lével. Variable 84 is the weighted average -
of these individual median ages,, using the nurber of all employed /7 77T

male arf\d female elementary and secondary teachers as weights (Table }73) .
. ' / ’

COMF  Teachers (futl-time only) in districts with comprehensive © *
agreements in the state, as a percent of all public school teachers

in the state, Fall 1970. -Only districts with conprehensive agreements
through 1969-70 are considered. :

_ Sources: ' National Education Association, N_e_ﬁ_iat%gm_ﬂmg
Provisiens’ for Teachers, 1972 Edition, Part I - Scope of Agreement
and Association, Doard and Teacher R:.gh_tts Provisions, .pp. 1-45 and .
46-63 for the name o e districts wi ive agreements

‘0. S. Officé of Civil Rights, pi fectory of Public Elementary and:
Seocon Schobls, Fall 1970, an ce O tion, ory of
ic Element and Seoon pay Sc¢hools 1968-9, Volumes 1-V,:

or n of teachers stric canprehensive agreements.
U. S.- Office of Education, Statistics of Public Schools, Fall 1970,
Table 3, p. 14, colum 2 for n r O cs t

in the state, 1970.
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NEG Professional instructional staff. represented by an organization

(NEA, AFT, etc.) for negotiation purposes -in the state,’as a.percent

of total instructional staff in all public schools in the .stats, 1969-70.
Source: National Education Association, Negotiation Rasearch’

Digest, Wlume 3, No. 10, June 1970, Table D-1, pade , colum for

EI% nurber of instructional staff represented. National Education

Association, Estimates of School Statistics 1970-71 (includes revised

. data for 1969-70), Research Report 1970--R15, p. 30, Table 5, colum 11

for the number of all staff. . ' ,

AFT Professional instructional staff represented by American Federa-
ticn of Teachers for negotiation purposes, as a percent of total
instructional staff in the state, 1969-70.

Source: National Education Association, Negotiation Research
Digest, Vol. 3, No. 10, June 1970, Table D-1, ol. 6 for the numer

of Instructional staff represented by AFT, Naticnal Education :
cs, 1970-71, (includes revised

Association, Estimates of School Statisti
1969-70 data), Research Report 1970--R15, p. 30, Table 5, col. 11 for

the number of instructional staff,

NW Percent of the population that is non-white, 1970.. "Non~white"
includes "Black, Japanese, Chinese, Filipino, Indians and others"
according to the census.

Source: U. S. Bureau of the Census, Census of Population: 1970,
General Population Characteristics, U. S. Summary, Table 60. '

ENR  Enrollment in public elementary and secondary schools in.the
state, Fall 1969. .
Source: U. S. Office of Education, Statistics of Public Schools, .

Fall 1969, Table 6, p. 16, colum 2. N

POP Population by state, 1970. ‘
Source: U, S. Bureau of the Census, Census of Populaticn: 1970,

Number of Inhabitants, U. S. Sumary, Table- 14.

ED Median school years cxmpleted by persons 25 years and older in
1970. -~ '

Source: U. S. Bureau of the Census, Census of %m: 1570,
General Social and Economic Characteristics, Nos. 4-52, e 43.

INC Median Family Income in the state (1969 income of 1970 families).
Source: U. S. Bureau of the Census, Census of Population: 1970,
General Social -and Econcmic Characteristics, Nos. 2-52, Table 44.

POOR Percent of families below the poverty level in the state, 1970.
"Poverty level" is defined by the Census as a composite of many
characteristics such as incame, quality and condition of housing,
nutritional level of family, etc.
Source: U. S. Bureau of the Census, Censas of Population: 1970,
General Social and Eoconomic Characteristics, Nos. 2-52, Table 44.




URB  Percent of the population in the state that is urban, 1970.
Indicates ‘population‘living in "central cities" and "other urban

areas" as defined by the Census.
Source: U. S. Bureau of the Census, Census of Pogulat:.on 1970,

N\.;rber of Inhabltants, U. S. Sunpary 'I‘able AR

v 3

HS Publlc high schnol enrollme'mt (grades 9-12 and seot:lda:qz unclassi-~
fied) as-a percent of total publlc school »mol]m—:nt in the state,

Fall 1969.
’ Source: U. S Office of E‘ducatlcn, Statistics of - r’ubl:Lc Schools,

Fall 1969, Tablc 6, pp. 16~7, colum 14, minus colum, 20, as a percent
of cquxm 2. .

PRQP Market value of real property subject to local general property.,
taxation (1971) per capita, calculated as follows: The assessed value
(after deduction of partial exemptions) of locally and state assessed
real property subject to tax was multiplied by 100 and the result .
divided by the percent of assessed value to gales price “of sold prop- -
erties (aggregate assessment-sales price ratio) to obtain the market
value of state and locally assessed real property this was: then
“divided by the ‘Population” (POP).

- Sources: U.¢S. Bureau of the Census, Census of Governments: 1972,
Vol. 2, Taxable Property Values and Assessment-Sales Price Ratios, pt. 1,
Table 4 for the a.:sessed value, Pt. 2, Table 2 for the assessment-sales
price ratio. - .

_ .
Cor I Percent of the gross assess ed value of locally assessed

taxable real property that is (ommercial and Industrial, 1966.

Sourge: . S. Bureau of the Census, 1967 ‘Census of Governments,
volume 2, Taxable Property Values, Table 5, pp. 35-6.

4

- ST REV, Percent of the revenue of publlc elenentary and secondary
schools in the state that came from state sources, 1969-70. Federal
" funds distributed to schools through the state are not included.

'~ Source: Naticnal Education Association, Estimates of School
Statistics, 1970-71 (includes revised 1969-70 data), Research Report
1970--RL5, p. 34, :Eable 9, col. 3 as a percent of sum of colums 2 +
3 + 4 : ' : * .

 FED REV Pefcent of the revenue of public, elementary- and secondary.
v, schools in tate that came fram federal sources,s1969-70. . Includes
* federal fund$ distributed to schools through the state government. '
Source:! National Fducation Association, Estimates of School
Statistics 1970 71 (includes 1969-70 revised data), Research Report
1970--R15, p. 34, 'I'able 9 colum 2 as a percent of sum of cqurms
2+ 3 + 4.

FEM Percent of public elementary and secondary school teachers in |
the state who are female, 1969-70. -
Sourca: National Educaucn Association, Estimates of School




i

. Statistics, 1970-71 (includes revised 1969-70 data), Research Report -
1970--R15, p. 30, Table 5, oolums .5 and 6 as a percent of colum 7.

POP CH - Population change fram the 1960 to the 1970 Census. ] "

Source: U. S. Bureau of the Census, Census of Populdtion: 1970,
Number of Inhabitants, U. S. Sumary, Table 15. The data were aajusted
as follows: (.01 x percent populatlon change 1960-70) + 1.

NE " Dammy variable. Value of 1 mdlcates that a state is in the
North Eastern region of the U. S., as defined by the U. S. '‘Bureau
of ‘the Census.’

~ )
’ '

v
North East = New England (Conn, Me, Mass, NH, RI, Vt) plus
Middle Atlantic Division (NY , NJ, Pa).

SO Dumy variable. Value of 1 indicates that a state is in the

. Southern region of the U. S. as defmedbythe u. S Bureau of the

Census.

South = South Atlantic Division (Dela, DC, Fla, Ga, Md, NC, . -
SC, Va, W. Va) plus East South Central Division

(Ala, Ky, Tenn, Miss) plus West South Central
Division (Ark, La, Ckla, Tx). '

WECT Dumy variable. Value of 1 indicates that a sfate is in the
Western region of the U. S. as defined by the U. S. Bureau of the
Census. o

Western Reglon = Mmmtam Division (Arii, Colo, Idaho, Mont,
Nev, N. Mx, Ut, Wyo) plus Pacific Division
(Alaska, Haw, Calif, Ore, Wash).

OOMP ' School didgricts with camprehensive negotiation agreements as

a percent of all o ting school districts in the state, 1969-70.
.Source: U. S. Office of Education, Statistics of Public Schools,

'Fall 1969, Table 2, p. 9, colum 3 for the number of all operating

' ﬁ'ﬁs cts in each state. National Education Association,

Negotiatich Agreement Provisions for Teachers, 1972 Edition, Part I,

Scope of Agreement and Association, Board and Teacher Rights Provisioms,

"pp. 1-63 for the nun‘ber of .districts with cowprehensive agreements.

-y
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APPENDIX B

MENNS AND STANDARD .[EVIATICNS
QF THE VARIABLES
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Variable

EEEEE SRR LS

INC

. POOR

POP DEN

HS

PROP

Corl

ST REV

FED REV

DEP

m .
CC POP/SMSA
OC -ALL/SMSA
FEM

POP CH

NE

SO-

WEST

CITY DATA
Mean

$8,465
$8,021
128.77%
35.59 years
0.4578
0.7952
0.2169
19.79%
103,455
553,024
11.70 years
$9,480
10.62%
5,778.11
27.86%
$8,809..
32.20%
35.67%
8.37%
0.2771
31.40
39.98%

_45.73%

70.21%
1.1235
0.1807
0.2770
0.2410

Standard Deviation

*$986
$683
10.16%:
1.79 years
0.5012
0.4060
0.4146
12.54%
155,977
974,297
0.73 years
$943
3.10
4,573.75
4.42¢
§2,577
10.u. -
12.33%
3.51%
0.4503
32.25 |
23.55% ’
116.34%
5.72%
0.2915
0.3871

~0.4503

0.4303



- STATE DATA
Variable . Mean , Standard Dev1at10n
W . .ssors 7 $1,073
oc o 57,6714 - $897
N f 36.95 years 1.79 years
cap " 22,910 | . 24,92% .
NEG o 7 40.69% '27.57%
AFT ' , '5.13% \ ) 9,22%
N SR £10.42% ~ 8.85%
ENR B " 941,963 .. - - 940,009 .
POP . "' . 4,195,540 . 4,361,410
B - 11.82 years " 0.68 years
o o s9,051 - $1,379
POOR- . 11.75% .. 5.27%
~URB - 65.59% - © 0 14.14%
HS ‘ . 28.67% Co - 1,49%
. PrROP _ . -~ $9,632 - .o ' $2,873
" Cor1 | 22.63% 6.43%
ST REV . . s0.048 13.56%
“FED RV ~ B.Ba4% ‘ 4.58%
FFM | 67.92% . 5.69%
POP CH ‘ © 11310 . 0.1259
NE ‘ . 0.1875 : « 0..3944
o ©0.3333 - 0.4764
wsr 0.2292 L 0.4247
oM 8.99% 16.49%




