























































































































































































































69
elasticities were re-estimated using two stage least squares.
The first equation estimated a new income variable as a function
of parental education and the median age of males over twenty-
five. This estimated family income was then substituted for
measured income in the regression estimating the demand equation.7

The results obtained were surprising. The estimated
income elasticity increased to between 1.4 and 1.9, depending
on the form of the regression used to generate the estimates.
These estimates were usually statistically significant at the
.05 level, Further, the adjusted r2 increased from .39 to between
.45 and .68 depending on the form of the equation used and
whether an additional variable, percent college graduates,
was also iﬁcluded. The pure education elasticity, that is,
the effect that an increase in the education of éarents has on
demand for educational quality apart from its effect through
income, was on the order of -3,0 and insignificant., Both the
income and education elasticities found in the two stage model
contrasted sharply with the single equation estimates.

These estimates, while not necessarily any better than
those of the single equation model, have important policy
implications for school finance if they can be verified., An
income elasticity of demand of greater than unity, given that
the income elasticity of most revenue sources used to finance
education is less than one, suggests that problems of school

financing will continue no matter what level of income the

7A more complete discussion of both the method and the
results obtained is contained in the Appendix.
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community reaches, given current revenue sources, The problems
of estimation using school districts as representative consumers
are great, however, and these estimates of income elasticities
greater than unity appear to require substantiation through a
study using observations on individual households before they
can be used with confidence. The results do suggest, however,
that a variable representing parental éducation should be
included in any equation attempting to explain the demand for

educational quality.
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CHAPTER V
CONCLUSION

This study had three major objectives. The first was
to explore the usefulness of the-hedonic technique for estimating
implicit prices for publicly provided services, The results
presented above indicate that the technique produces reasonable
estimates of the value the marginal consumer places on the
quality of public services supplied in a particular location.
In addition, these price estimates appear relatively insensitivé
to changes in the specification of the other attributes of thg
property, and to changes in the way quality is proxied, The
success of this study indicates that the hedonic approach may
provide a method of estimating prices paid by consumers for
other publicly provided goods and services, and this opens up
several new areas of research in local public finance,

The second objective of the study was to obtain actual
estimates of the implicit prices associated with the different
qualities of education provided in the Minneapolis suburbs,
Although a range of more than $4000 was found between the
highest quality and the lowest quality school districts, the
price differentials between most schools were relatively small,
with nearly two-thirds of the schools falling in a price range

of less than $1800. This finding has some policy significance
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when applied to programs designed to equalize school quality
since it indicates that ény capital loss due to these programs
will be relatively minor., The similarity in costs between most
districts also indicates that there'is not a large financiai
incentive to move to a lower quality district after ome's
children complete school,

A more important finding, however, is that only about one
half the average consumer's total payment for education actually
goes to the school district for use in the production of education.
The rest goes to the previous property owner as capitalized
net rent, This finding suggests that a misallocation of
resources is occurring and that less public education is being
produced than is socially desirable, It appears that social
welfare could be increased if more of what the consumer spends
to purchase education actually went to the school district for
the production of quality education and the capitalized value

of the education system in local property values was reduced.1

lIf student inputs are important in the production of
educational quality, an argument can be made for allowing those
households providing children who increase the quality of the
education system while they are students, and thus attract
other high quality student inputs who further increase the
quality of education provided, to realize a return from the
use of their children by the schools, TIn this instance, some
capitalization of the quality of the district in some home values
would not automatically produce a misallocation of resources.,
However, in this case the amount of capitalized value should
depend on the contribution of the household's children to the
quality of education provided in the district, and one would
expect to see both positive and mnegative capitalizations in
each district, depending on the contribution of the children,
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Finally, an attempt was made to obtain a new estimate of
the income elasticity of demand for education making use of the
actual expenditures by the consumers rather than expenditures
by the school district to represent educational quality. The
large differences found between the amount paid to the district
and the total cost of education in the district raised some
doubt about the validity of those earlier estimates which have
used school district expenditures as a measure of quality, Using
school districts as representative consumers, cross section
income elasticities of .52 and .58 were found comsistent with
earlier estimates made by others, When a measure of parental
education was included as a state variable in the regression,
however, thé estimated income elasticities were quite different.
In a single equation model using ordinary least squares'the
parental education variable completely dominated the income
variable, reducing it in size to .09 and eliminating any statistical
significance, When the demand equation was re-estimated using
a two stage model and two stage least squares, the estimated
income elasticities obtained were between 1.4 and 1.9 depending
on the data set used and the form of the regression. The income
coefficient was mot always significant in these regressions,
however,

The results of this study do indicate that further
investigation of the income elasticity of demand for education
using household data is important. The differences between
existing estimates of between .6 and 1.0 and the estimates

discussed above when parental education is included in the
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regression, are important for planning purposes., Income
elasticities of either zero or greater than unity have vastly
different implications for financing the education to be demanded
in the future, and resolution of this question is of high
priority.

Although the estimates of the prices paid for educatiomal
quality, and the elasticity of demand for education are interesting
and important, probably the most important finding of this study
is that the hedonic technique is useful for addressing the
question of the value the public places on local government
services, The hedonic method of estimating implicit prices for
hitherto unpriceable publicly provided goods opens a wide area

for research in the analysis of local public finance,
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APPENDIX

FURTHER ESTIMATES OF THE INCOME

ELASTICITY OF DEMAND FOR EDUCATION

The possibility that.errors in the measurement of family
income biased the income elasticity estimates obtained from
the single equation model was investigated using a two stage
model, 1In the first equation a human capital approach was

used to obtain an estimated family income for each school

district.l The income generating function was assumed to be
of the general form
Y = Y(PE,A)

where Y was mean family income in the district, PE was median
education of males over age twenty-five, and A was median age
of males over twenty-five. This model requires that age have
no influence on the quality of education demanded. However,
given the aggregate data, and the fact that median ages in the
school district range only from thirty-five to forty-six, this
assumption appears to cause few difficulties,

Income generating functions in log-log, long-linear, and

linear forms were estimated using census tract data for suburban

lMuch of the recent literature in this field is reviewed
in Jacob Mincer, "The Distribution of Labor Incomes: A Survey
with Special Reference to the Human Capital Approach', Journal
of Economic Literature, VIII (March, 1970), pp. 1-20.
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Minneapolis. Typical of the results obtained was the following,
t values in parentheses.

log Y = -.972 + 3.42 log PE + .48 log A

(16.9) (6.2) n= 192 ad. r’ = .68

Using the income generating function, estimates of family
income were made for each district. These estimates of family
income were then substituted for mean family income in the
demand equatiog 56 that the actual form of the equation estimated
was

X = X%(Y*;N,PNC,PS,PE)

where Y* is the estimate of family income obtained from the
income generating function and all other variables are the
same as those used earlier,

As indicated in Chapter IV the results were unexpected
(see Table A.2), 1Ignoring the lack of significance on the
income term for the moment, the income elasticity increased to
1.67, a value more than double the estimate obtained by OLS
when the parental education variable was not included. The
state variables PNC and PS both had the predicted sign although
the coefficients remained small and insignificant., The most
surprising result, however, was that the pure education
elasticity, that is the effect that an increase in the educafion

of the parent has on the demand for educational quality apart

2The procedure followed is equivalent to two stage least
squares even though it was done in two separate stages using
ordinary least squares. The t statistics on all coefficients
have been adjusted to take into account the fact that the standard
errors resulting from using OLS in the second stage are incorrect.
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Table A.l. Correlation Matrix for Regressions on Demand
for Educational Quality, 31 School Attendance
Districts, Minneapolis Suburbs.,

log Y log N log PE 1log A log PNC log PS log CG log Exp

LOG Y 1.00

log N -.27 1,00

log PE .95 -.,05 1.00

log A .65 -,66 W43 1.00

log PNC .39 -.76 .19 .77 1.00

log PS .20 -.51 .07 W47 .61 1,00

log CG .86  -.21 .78 Al w26 L13  1.0p

lOg EXP 077 -.42 074 065 046 .22 .77 1.00




Table A.2.

Demand Functions for Educational Quality:

Regressions Including Parental Educationm,
31 School Attendance Districts, Minneapolis
Suburbs, 1970,

All Variables in Log Frm.

78

y 2
Constant Est. N PE PNC PS adj. T
Income
.98 1.67 ~.31 -3,07 -.03 -,02 +52
(1.76) (1.31) (.84) (.17) (.45)
.97 1.66 -.30 -3,02 -.03 54
(1.60) (1.08) (.76) (.32)
.93 1.59 -.29 -2,81 -.02 54
(1.77) (1.17) (.78) (.51)
.85 1.49 -.26 -2.44 <55
(1.69) (1.08) (.71)

Absolute Values of t Values in Parentheses
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from its influence through income, was negative and relatively
large in absolute value, on the order of -3.0.

Although there is no theoretical reason to suspect that
the education elasticity should be positive, a negative elasticity
does conflict with most a priori judgments about sign, and
raises strong questions about the validity of the estimates.

The concern is even greater since the findings directly

conflict with those obtained by ordinary least squares. Further,
the lack of significance of either the education or the income
variable is also disturbing.

Several attempts were made to improve the estimates.

Other forms of the income generating function were tried with
no notice;ble change in results, Generally the income elas-
ticities remained negative,

Examination of the data revealed that the education
variable had only a small range, from approximately 12,2 to
13,6 with most observations falling in the range from 12.3
to 13.2. Since one usually counsiders a much larger range of
educational attainment when thinking about the effect of parental
education on the quality of education demanded by the family,
another variable--the percent of residents with four or more
years of college was included in the regression. The results
of these regressions are shown in Table A.3.

The results were similar although both the income and
education elasticities increased in absolute value. In addition
the coefficient on estimated income was significant, providing

more confidence in the estimates, Under this formulation the



Table A,3.

Demand Functions for. Educational Quality:

Regressions Including Parental Education

and Percentage College Graduates, 31 School
Attendance Districts, Minneapolis Surburbs,
1970. ' All Variables in Log Form.
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Constant Y= N PE PNC PS CG adj. rZ

.66 1.79 -.09 -6.16 « 10 -.23 26 <67
(2.12) (.38) (1.84) (.08) (.58) (3.69)

.66 1.78 -.08 -6.09 -.17 «26 .68
(1.91) (.33) (1.65) (.12) (3.35)

.66 1.82 -.10 -6.26 A »26 .68
(2.24) (.44) (1.88) (.21) (3.41)

.65 1,72 ~.07 -5.89 .26 .69
(2.30) (.32) (1.89) (3.61)

Absolute Values of t Values in Parentheses
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income elasticity was generally in the neighborhood of 1.8
and the pure education elasticity approximately -6,0. The
percent college graduate term was also significant and it had
the expected positive sign., Again it made little difference
which form was used for the income generating equation or the
demand equation. In fact a new income generating function
was estimated where income of the district was a function of
the percentage of college graduates as well as the age and
median education variables, and even with that change there
was no appreciable difference in the elasticity estimates,

The negative coefficient on the parental education variable
was not significant in any of the regressiomns. The coefficient
did approach conventional significance levels, however, and
consequently it cannot be easily dismissed, especially since
there was a high degree of multi-collinearity in the regressiom.
Although any explanation of the unusual education elasticity is
somewhat strained, the observations of median educational
attainment do fall in a rather narrow range, suggesting that
the data cover only a small segment of the parental education-
educational quality demanded relationship. What may be being
observed is the differences between skilled tradesmen and white
collar workers with only slightly more formal educationm.
Explanations of the megative elasticity using the desire often
attributed to blue collar workers to have their children go
to college then become plausible. These explanations are by
no means completely satisfying, however, and hopefully future

research using observations of individual households will be
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better able to test the education elasticity of demand for
educational quality.

A more important subject for future verification is the
estimates of the income elasticity of demand for educational
quality., TIf, as this set of estimates suggest, the income
elasticity of demand is greater than unity, the finding is of
great importance to educational plammers since the income
elasticity of most revenue sources is less than unity. Con-
firmation of the large elasticities found through the two stage
technique would suggest that not only will the problems of
financing schools not diminish over time, they will actually
worsen unless a more income elastic revenue source such as the

income tax is used to finance local education.
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