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The Demand for Individual Housing
Attributes

INTRODUCTION

The analyses presented in Chapter 6 consider the determinants of
total housing expenditures by St. Louis households. A major theme of
this book, however, is that housing services are not a single-valued
commodity. Housing units are probably as heterogeneous as house-
holds, and heterogeneous households appear to demand specific housing
attributes or collections of housing attributes. Consequently, it is more
meaningful to view the demand for housing as the demand for a collec-
tion of distinct attributes than as the demand for a single homogeneous
commodity.

This chapter presents single-equation estimates of household
demand for individual attributes. The quantities of particular attributes
consumed by households depend on household income and on several
socioeconomic variables which describe their size, structure, and
employment status. Household income describes the household’s bud-
get constraint, the general limitation of its consumption of both housing
and other goods. In general, the socioeconomic variables describing
family structure are interpreted as measures of the household’s tastes for
the various attributes of housing services. The socioeconomic variables
used to describe the household are the same as those used in predicting
household decisions to move, and to purchase or rent in Chapter 4, and
in the full model of housing expenditures in Chapter 6.*

'A serious omission from the demand functions presented in this chapter is the price
of housing attributes, their complements, and substitutes. Prices are seldom included in
cross-section studies, because intrametropolitan prices for specific attributes are difficult to
observe and quantify. Several related NBER studies are exceptions to this convention.
These studies have analyzed variations in ‘‘gross prices’’ by workplace and income class.
As noted in Chapter 2, the concept of the gross price of housing incorporates both the travel
and housing (contract) costs incurred in consuming housing. Thus, the price of housing
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232 HOUSING MARKETS AND RACIAL DISCRIMINATION

The analysis in this chapter considers household demand for
twenty-one separate housing attributes and deals extensively with the
important differences in black housing consumption resulting from racial
discrimination in housing markets.

Ours is not the first attempt to analyze the demand for housing
attributes. Martin David gave limited recognition to the heterogeneity of
both the housing stock and household demand for housing services in his
analysis of 847 renter and 697 owner-occupant households from the 1955
Survey of Consumer Finances.? David obtained ordinary least-squares
estimates for two measures of housing services: housing quantity mea-
sured by the number of rooms; and housing quality measured by rent
per room. His analysis indicates that the consumption of these two
dimensions of housing services responded differently to variations in
income and family size. In particular, his findings indicate that house-
holds: (1) spend less on housing at each level of income as family size
increases; and (2) that this reduction is achieved by consuming less
housing quality while increasing consumption of quantity.

EMPIRICAL ANALYSES OF THE DEMAND FOR
HOUSING ATTRIBUTES

Single-equation estimates have been obtained by least-squares for
all of the twenty-one attributes or components of the bundle of residen-
tial services included in the value and rent equations in Chapter 8. These

attributes defined in this manner varies with the workplace location of the occupant. These
differences in anticipated housing and transportation costs for consuming different types of
housing can be used in traditional econometric demand functions. See Gregory K. Ingram,
John F. Kain, and J. Royce Ginn, The Detroit Prototype of the NBER Urban Simulation
Model (New York: National Bureau of Economic Research, 1973), Chap. 8 (‘‘Tests of
Gross Price Effects and Estimation of Submarket Demand Parameters’’) and Appendix B
(““The Choice of Housing Types by San Francisco Households’’); Gregory K. Ingram, ‘A
Simulation Model of a Metropolitan Housing Market” (Ph.D. diss., Harvard University,
1971); John M. Quigley, ‘‘Residential Location: Multiple Workplaces and a Heterogeneous
Housing Stock” (Ph.D. diss., Harvard University, 1972).

Chapter 8 of the Ingram-Kain-Ginn volume summarizes research by Stephen K.
Dresch based on Detroit households, and Appendix B presents research by H. James
Brown and John F. Kain for a sample of San Francisco households. Ingram’s research is
based on an analysis of the housing choices of Pittsburgh households.

By comparison with related NBER studies, the smaller size of the present St. Louis
sample, its relatively limited geographic coverage, its oversampling of poverty house-
holds—and especially the oversampling of black households—make it impractical for us to
include intrametropolitan variations in housing prices in our demand equations. Some
compensation for this omission is provided by a more elaborate description of the housing
bundles actually consumed by the households included in this sample.

*Martin David, Family Composition and Consumption (Amsterdam: North-Holland
Publishing Co., 1962).
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twenty-one housing attributes include five measures of dwelling-unit
quality and amenity, four measures of dwelling-unit and parcel size,
seven variables that describe the quality of the neighborhood and of
services provided, and five structure types.

The empirical analyses of the demand for individual housing attri-
butes can be divided logically into two parts. First, we present attribute
demand equations for a pooled sample of owner and renter households.
We include in this pooled sample all renters and all owners of multifam-
ily units, as well as owners of single detached housing. The second
section considers the effects of housing market discrimination on the
demand for housing attributes by black households. Because of the
evidence, presented in Chapters 5 and 6, that racial discrimination
distorts black tenure decisions, this analysis, which involves the estima-
tion of separate attribute demand equations for black and white house-
holds, is also based on pooled owner and renter samples. Appendix G
presents a companion discussion of attribute demand equations esti-
mated separately for owners and renters.

The sample of renters used for the ordinary least-squares estimates
of the demand for housing attributes is the same as that used in Chapter 7
for the housing expenditure models. Both the pooled sample and the
separate white and black samples include the owner-occupants of multi-
family units in addition to the owner-occupants of single detached units
used to estimate the expenditure models.

There is one further complication. Data on the achievement levels
of neighborhood schools and the number of reported crimes are not
available for suburban properties. Therefore, the demand equations for
school quality and crime are based on central-city households only. No
statistical problems arise from this different treatment of these two
attributes, since the assumption of independence of demand for individ-
ual attributes justifies the use of different samples in their estimation.
Even so, these sample differences should be kept in mind in interpreting
the individual equations. Adding the suburban properties increases the
total sample size by less than two-hundred observations. However, it
adds a disproportionately large amount of information on high-income
white households, on high-quality neighborhoods, and on high-quality
dwelling units. This is particularly true for the owner-occupant sample.

With one exception, equations are estimated for all twenty-one
attributes and for all three samples. First-floor area is only meaningful
for single-family units; therefore, the analysis of equations for first-floor
area is limited to the sample of owner-occupied single-family units.

A weakness of the attribute demand equations in this chapter is
their single-equation character. The ordinary least-squares estimates
assume that the demand for each attribute is independent. Yet there is
reason to believe that the demands for the several housing attributes are
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interrelated. Although we do not fully understand the nature of this
interdependence, it appears that some form of simultaneous-equation
estimation, in which the demand for the several attributes is jointly
determined, would be more appropriate. Chapter 10 presents some
limited efforts to deal with these problems of interdependence.

THE DETERMINANTS OF THE DEMAND FOR
HOUSING ATTRIBUTES

The variables used to explain the demand for attributes by renters
and owner-occupants are nearly the same as those used in the full
models of housing expenditure in Chapter 7 and in the models of the
decisions to own or rent in Chapter 5. We did, however, omit the
number of school-age children and the age of the head for households
with children, adding a dummy variable to identify families headed by
males forty-five or older. Since the specification already includes dummy
variables for families (1) headed by a female less than forty-five, and (2)
headed by a female older than forty-five, the reference category (inter-
cept) becomes families with children headed by a male less than forty-
five.

All equations are estimated by ordinary least-squares; the simple
linear specification is employed throughout, although the family-size
variable is expressed in logarithms. The attribute demand equations for
owner and renter households are presented in four tables, corresponding
to the four categories, or clusters, of housing attributes used in Chapter
8: (1) dwelling-unit quality, (2) size of the dwelling unit and parcel, (3)
neighborhood characteristics, and (4) structure types. Table 9-1 presents
the means and standard deviations of the attributes for the pooled
sample.

The ordinary least-squares estimates that describe the determinants
of demand for twenty-one attributes of residential housing—five mea-
sures of dwelling-unit quality and amenity, four measures of dwelling-
unit size, seven neighborhood attributes, and five structure types—are
shown in Table 9-2.

Chapter 8 indicates that all five attributes of dwelling-unit quality
are highly valued in the St. Louis housing market. The income coeffi-
cients of the attribute demand equations in Table 9-2 indicate that an
additional five-thousand dollars of annual income increases household
consumption of interior quality by about .13 units (on the index scale 1 to
5) and increases consumption of exterior quality by about .10 units. The
attribute prices indicate that an additional unit of interior quality costs
about $1.31 per month in the rental market, the market price of exterior
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TABLE 9-1

Means and Standard Deviations of Individual Attributes for

All Occupied Dwellings

. Standard
Attributes Mean Deviation
Dwelling-unit quality
Interior 4.06 .69
Exterior 2.64 .62
Newness (year built) 1914 24.28
Hot water .94 -
Central heating .79 -
Dwelling-unit size
Rooms 4.71 2.12
Baths 1.12 .48
First-floor area (000’s sq. ft.)? 1.08 44
Parcel area (000’s sq. ft.) 4.294 12.161
Neighborhood attributes
Adjacent units 3.10 .83
Block face 3.16 .90
Median schooling 9.33 1.24
Percent white 65.16 44.71
Miles from CBD 4.52 3.07
School quality? 9.79 .60
Crime? 9.80 8.16
Structure type
Single detached .400 -
Duplex .024 -
Row house .048 -
Flat .305 -
Apartment 165 -

!Single detached units only.
2City sample only.
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quality being about $4.77 (Table 8-2). Additional income has only a
marginal impact on the probability of occupying a unit that has hot water
and central heating, probably because virtually all owner-occupied units
in this sample possess these amenities. Households with larger incomes

consume newer units.

Additional education also increases household demand for the attri-
butes of dwelling-unit quality. Retired households consume more inte-
rior and exterior quality and newer units than their incomes and family
compositions would suggest. Job stability increases the demand for

these attributes very slightly.
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TABLE 9-2
Least-Squares Estimates of the Demand for Housing Attributes by All Household

Dwelling-Unit Quality and Amenity

Interior Exterior Hot Central Year

Independent Variables Quality Quality Water Heating Built
Race —.404! -.5291  —.102! -.132t  —13.90!
Income 026! .019! .0024 .006? .94t
Education .054! .050! .0081 .030! 1.80!
Years on current job .0071 .006! .000 .0032 28!
Retired .206! L1381 —-.001 .016 6.01!
None employed -.090* ~.080* -.050% —.046 -.16
More than one employed —-.009 .018 .015 0462 -2.76?
Families
Number of persons —-.191*  —.098" —.007 —.026*  —3.45!
Female head < 45 years  —.028 -.1732 .044* —.041 -3.50?
Female head > 45 years  —.027 .082 .026 .1552 3.951
Male head > 45 years .025 .0724 .014 .027 5.14!
Household types
Single female < 45 years  —.2293 058 —.048 —.051 -.01
Single female > 45 years  —.1034 .052 .012 -.072¢ .38
Single male < 45 years —.440t -.2212 —.038 —.1393 —9.942
Single male > 45 years —.223t  —-.1413 - 195! —.1422 -5.351
Couple, head < 45 years  —.082 010 -.012 —.037 3.90!
Couple, head > 45 years  —.054 .044 .005 .021 -1.00
Constant 2.44! 2.155! 8771 .4821 18941
R? 311 392 115 .155 272

In the five demand equations for dwelling-unit quality, 21 of the 30
coefficients representing household types are negative, including 12 of
the 13 which are larger than their standard errors. For families with
children, increases in family size reduce the demand for these measures
of dwelling-unit quality.

Income, education, and retirement are associated with increases in
dwelling-unit size, although two of these three coefficients are not
significant in the parcel-area equation. These three household character-
istics are also strongly associated with increases in demand for the
several attributes of housing quality and neighborhood attributes. The
relationship is weaker for the public-service attributes—school quality,
and neighborhood crime—but this partially reflects the omission of
suburban observations, as well as measurement error.

The households’ expected distance of residence from the central
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Dwelling-Unit Size

Neighborhood Attributes

Parcel First- Floor Adjacent Block Median
Rooms Baths  Area Area® Units Face  Schooling
—.009 .017 —.24 —.0922 —.768! —.865! -.390!
A22! .031! 5 037} .0241 .029! .060!
.061* .0112 .05 .007* 0541 .068! .085!
.0162 002 —-.03 .0003 .0061 .007* 011t
.606! .087% .81 -.025 .1622 1333 344
—.272¢  —.045 .24 .075 —.005 .055 .028
2228 —.060% —3.29! -.143 —.004 .031 -.073
.836! 167t —2.06! ~.013 —.0833 —.1042 =271
.072 .1422 .64 ~.011 —.1184 —.106* —.049
.016 .034 1.74 2158 2703 .096 .240¢4
—.800" -.206* -1.01 .1083 .0994 1024 .380!
—.340 109t —4.773 —.099 -.201¢ -.119 -.091
—.183 .058* —2.812 .1483 —.025 —.024 ~.192¢
—.014 2102 -7.10! ~-.109 - —.320% —.3642 —.5312
—.136 032 —3.14* .1932 —.182* -.093 —.420?
—1.040* -.014 -5.35! .010 —.049 -.033 —.167
—.042 —.006 —4.05! 1212 .002 - .066 —.266%
2.758! 7138 3.433 701t 2.6241 2.533¢ 8.262
.240 .167 .104 316 354 410 213

(Continued)

business district increases more than a mile and a half for each thousand-
dollar increase in income and each additional year of schooling. Simi-
larly, increases in income and education raise the likelihood of living in
single detached housing. This is to be expected, since this structure type
is more available in the owner than in the renter market, and since our
analysis of home ownership suggests that ownership is more attractive
for higher-income households. In addition, retired households are far
more likely to occupy single detached units. '
The effects of family size and composition on the consumption of
dwelling-unit quality, dwelling-unit size, and neighborhood quality are
quite consistent. The family-size variables in Table 9-2, however, indi-
cate a clear pattern of substitution of dwelling-unit size for dwelling-unit
quality. Similar results are obtained for the separate renter and owner
equations in Appendix G. As family size increases, households with
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TABLE 9-2 (Concluded)

Neighborhood Attributes

Percent Milesfrom School  Neighborhood

Independent Variables White CBD Quality® Crime?
Race - —86.41! —-1.311 —-.7781 112.8¢
Income —-.08 .16 .0074 .030
Education .07 A7 —.0112 —1.4582
Years on current job 142 .022 .0042 -.6171
Retired 1.76 .622 .079¢ —3.364
None employed —-3.66* —-.05 -.038 .085
More than one employed .08 —.353 —.009 -5.915¢
Families .
Number of persons -1.77¢ —.41% —-.0593 1.845
Female head < 45 years —.56 -.38 .034 —3.861
Female head > 45 years .54 41 .1384 31.452
Male head > 45 years 3.043 .80! .039 -2.979
Household types
Single female < 45 years  —3.00 -1.133 —.068 6.752
Single female > 45 years  —2.10 —-.53¢ -.059 9.6174
Single male < 45 years —8.522 —-2.02 —.286! 19.474
Single male > 45 years -7.372 —1.10% —.1952 30.321
Couple, head < 45 years 1.75 .75 —.1274 -2.291
Couple, head > 45 years  —2.53¢ -.57 —.100° -5.721
Constant 94.521 2.43! 8.1491 71.69!
R? . .851 .241 .442 .503

Note: Table notes 7 through 4 indicate significance of 7 ratios for coefficients
(two-tailed test).

> 01. > .10. 5City sample only.

2> 05. 4t ratio greater than 1.0. %Single detached units only.

children consume less quality of dwelling unit and neighborhood but
more rooms. The nonlinear (logarithmic) effects of the number of chil-
dren suggest that, on the average, an increase in family size from two to
four persons increases dwelling-unit size by .58 rooms, a further increase
from four to six persons increases dwelling-unit size by .34 rooms, and
another increase from six to eight persons increases dwelling-unit size by
only .24 rooms.? All of the dummy variables describing household types

3With the benefit of hindsight; it is fairly evident that we made a mistake in this
section of the analysis in using the logarithm of the number of persons to represent the size
of families with children. The logarithm was selected on the basis of experimentation with
alternative functional forms for the analyses in Chapter 5. Evidence of collinearity led us to
modify that specification for the attribute demand equations. Variables reflecting number of
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Structure Type

Single Row
Detached Duplex House Flat Apartment
—.155? -.0183 051! .029 .0433
012 -.000 -.001 - .0082 —.002
.0102 —.004> —-.006> -—.016! .019!
.007! —.001* —.001* —.0042 —.0024
21118 -.014 —-.022¢ -—.164! —.026
—.056 .007 022 -.1362 1342
—.038¢4 —-.003 -.012 0484 —.001
.0502 .0193  —-.003 —.032¢ —.033¢
—.062 —.032¢ .019 .085¢ .024
-.032 —.039* —.0763 —.084 .073
—.0564 -.011 —.018 .004 .0941
-.2911 063 —.018 —.082 2671
—.2231 .003 .0284 .058¢ 126!
—.2272 —.008 .032 -.021 1901
-.042 —-.018 Jd110 0 —,034 —-.006
—.2451 .0622 .002 -.031 1911
—.053¢ 011 -.009 —-.018 .051¢
2441 0711 .108? 586! —.0744
156 .024 .053 .042 .094

have negative coefficients in the number-of-rooms equations, though
only one is statistically significant. That one indicates that young couples
consume about one room less than their incomes, education, and labor-
force attachments would imply.

children and age were omitted, and a dummy variable was added to identify households
headed by males under 45 years of age. In the original specification, including both the
number of school-age children and the logarithm of the number of persons, the combined
coefficients allowed for a much more progressive effect of increases in family size on
housing consumption. The logarithm of the number of persons used in Table 9-2 increases
less rapidly than the untransformed variable. We suspect that the effect of increases in
family size on housing consumption is probably larger than the coefficients in Table 9-2
indicate.
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Parcel area behaves more like a quality variable than a dwelling-unit
size variable. Evaluation of the coefficient of the logarithm-of-number-
of-persons variable in the parcel-area equation in Table 9-2 reveals that a
six-person family consumes 1,428 fewer square feet of parcel area thana
three-person family. Single individuals living alone and couples also
consume much less parcel area; for example, young single males con-
sume 7,000 fewer square feet of parcel area than the reference house-
hold.

The dummy variable for black households reveals consistent differ-
ences between races in the consumption of the twenty-one housing
attributes measured in our sample of St. Louis households. For all five
attributes of dwelling-unit quality and for all six attributes of residential
neighborhoods, the race coefficient is large and highly significant statisti-
cally. On the basis of the dwelling-unit quality regressions, it would
require an additional fifteen-thousand dollars in annual income for black
households to offset the differences in-consumption of either interior
quality or housing age; black households would need an additional
twenty-eight-thousand dollars in annual income to offset the differences
in exterior quality consumption. The differences are even larger for the
measures of neighborhood attributes. Black households with otherwise
similar household characteristics are less likely to occupy single
detached or duplex housing than whites—a finding that is hardly surpris-
ing in light of our analysis of home ownership. However, there appear to
be no systematic racial differences in household demand for the mea-
sures of dwelling-unit size.

RACIAL DIFFERENCES IN THE DEMAND FOR
HOUSING ATTRIBUTES

Analyses presented in Chapter 7 indicate that black renters and
owners spend less on housing than white households of similar income,
education, labor attachment, and family structure. Similarly, Chapters 5
and 6 have presented evidence that black households are less likely to be
homeowners than comparable white households, and that black movers
are less likely to purchase homes than comparable white movers.
Finally, the race variables in the demand equations presented so far in
this chapter consistently bear negative signs, indicating that black house-
holds consume less dwelling-unit and neighborhood quality than white
households of similar characteristics.

By including dummy variables for the race of the head of the
household, the attribute’ demand equations presented in Table 9-2 test
whether there are systematic differences in the consumption of housing
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attributes by white and black households. The coefficients of this race
dummy indicate that black households consume substantially less dwell-
ing and neighborhood quality than whites, but that there are only small
differences in the demand by white and black households for rooms or
bathrooms. If a difference exists, it appears that black households
consume more of these latter attributes.

Systematic exclusion of black households from white neighbor-
hoods would provide a sufficient explanation for these differences in the
behavior of white and black households. As a result of discrimination,
the housing supply available to black households may differ systemati-
cally from that available to white households of similar income, educa-
tion, labor-force attachment, family size, and family structure. If black
households are systematically excluded from the best neighborhoods,
the housing supply available to them simply includes too few high-
quality units (Table 9-3).

Use of the race dummy to represent the effects of housing-market
discrimination is, of course, quite restrictive. It would be surprising if a
pervasive limitation on black residential choice of the kind we have
depicted affects black demand for housing services in such a simple way.
Therefore, in this section, we follow the convention used in preceding
chapters and estimate separate attribute demand equations for black and
white households. These separate equations should provide a better
understanding of how housing-market discrimination modifies the hous-
ing consumption patterns of black households. In addition, they provide
a further test of the hvpothesis that the most serious impacts on black
welfare result from the limitations imposed by discrimination on the
types of housing available to black households.

THE DEMAND FOR DWELLING-UNIT QUALITY BY
BLACK HOUSEHOLDS

Attribute demand equations for the five measures of the quality of
individual dwelling units and structures are presented in Table 9-4 for
black and white households. The most striking feature of these equations
is the overall consistency in the behavior of black and white households
that they indicate. With few exceptions, the effects of income, educa-
tion, labor-force attachment, family size, and other characteristics of
black households on the consumption of housing quality are qualita-
tively the same as the effects upon white households.

The interior- and exterior-quality equations exhibit highly consis-
tent behavior for black and white households. The constant in both
equations for whites is considerably larger than the constant in the
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TABLE 9-3
Means and Standard Deviations of Individual Attributes for White and Black
Pooled Tenure Types

Whites Blacks
Standard Standard
Attributes Mean Deviation Mean Deviation
Dwelling quality
Interior 3.25 0.59 2.67 0.72
Exterior 2.86 0.91 2.20 0.84
Newness (year built) 1921 24.82 1902 16.90
Hot water 0.99 - 0.86 -
Central heating 0.85 - 0.67 -
Dwelling-unit size
Rooms 4.82 2.25 4.49 1.82
Baths 1.14 0.53 1.08 0.38
First-floor area (000°s of sq.
ft.)! 1.69 1.56 2.14 2.47
Parcel area (000°s of sq. ft.) 5.18 14.81 2.55 1.88
Neighborhood attributes
Adjacent units 3.40 0.70 2.50 0.73
Block face 3.51 0.77 2.47 0.72
Median schooling 9.56 1.32 8.89 0.90
Percent white 94.58 16.60 7.62 19.10
Miles from CBD 5.20 3.44 3.19 1.44
School quality? 8.29 0.51 7.48 0.36
Crime? 53.07 49.40 168.67 71.82
Structure type
Single detached 0.473 - 0.257 -
Duplex 0.029 - 0.015 -
Row house 0.028 - 0.087 -
Flat 0.283 - 0.349 -
Apartment 0.151 - 0.195 -

1Single detached units only.
2City sample only.

comparable equation for blacks. In the interior-quality equation, this
difference—in fact, .37—1is not very different from the value obtained
for the race coefficient in the corresponding pooled equation, .40.
Income and education are statistically significant at the .01 level in
both the interior- and exterior-quality equation. For black households,
the coefficients of income in these equations are twice as large as the
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same coefficient for whites. To some extent, this is compensated for in
the interior-quality equation by the education coefficient, which is larger
in the equation for whites than in the one for blacks. The education
coefficients are the same in the exterior-quality equation. The four
variables which describe the household’s labor-force attachments have
the same signs in the black and white equations, and several are statisti-
cally significant. Interior and exterior quality increase with the house-
hold’s job tenure, are higher for retired households than for those still in
the labor force, and are lower for unemployed households. Moreover,
both interior and exterior quality decline as family size increases, and
these substitutions appear to be particularly pronounced for blacks. The
dummy variables describing household types are generally consistent
and plausible in sign and magnitude.

Only 1 percent of the pooled sample of dwelling units occupied by
whites lack hot water. It is, therefore, surprising that the hot-water
equation for whites has any explanatory power whatsoever. By compari-
son, 14 percent of the dwelling units occupied by black households do
not have hot water. As the hot-water equation for black households
indicates, the consumption of this amenity increases rapidly with
increases in income and education. Increased job tenure and retirement
similarly reduce the likelihood that a household will lack hot water.

Central heating is not as universal as hot water: 9 percent of white-
occupied structures and nearly a third of black-occupied structures lack
it. In the equations for both whites and blacks, the probability of living in
a unit without central heating declines fairly rapidly with income, years
of schooling, and job tenure. The compromises made by larger families
are again evident; as family size increases, the probability of having
central heating declines. At the same time, the smallest households,
single individuals living alone and couples, are more likely to live in units
that do not have central heating.

RACIAL DIFFERENCES IN THE DEMAND FOR
DWELLING-UNIT SIZE

The similarities between the dwelling-unit-size equations for blacks
and whites are greater, if anything, than those in the dwelling-unit-
quality regressions. Of 68 pairs of coefficients in Table 9-5, the signs for
both races agree in 46 cases. In none of the deviate cases are both
coefficients as large as their standard errors.

For both races, the number of rooms increases rapidly with income,
education, and job tenure. The coefficients of income and job tenure are
similar in the two equations. Similarly, the retirement variable has a
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large and positive coefficient in both the white and black equations.
Unemployment reduces the number of rooms consumed, and the pres-
ence of additional wage earners increases it. Additional wage earners
have a larger effect for black households. In contrast to the housing-
quality equations, the coefficient of the logarithm of the number of
persons is large and positive.

The sign pattern of the number-of-bathrooms equations in Table 9-5
is virtually identical to that of the rooms equations. However, the
coefficients in the white equation are much larger than comparable ones
in the black equation, a difference reflecting no doubt the underlying
tenure choices and the aspects of quality represented by additional
bathrooms.

The first-floor-area equations exhibit behavior similar to that
described for the number-of-rooms variable. It should be recalled, how-
ever, that the floor-area equations are estimated for single-family
detached units only, and that the sample includes only 103 black house-
holds. Small sample size may be responsible for the relatively few
statistically significant coefficients in the black equation.

The effects of the exclusion of black households from the suburbs
are clear from the parcel-area equations. The constant of the white
equation is 4,700 square feet as contrasted to 2,200 square feet in the
black equation. Moreover, although the coefficients of income and
education are positive in both equations, the income coefficient is eight
times as large in the white equation as in the black equation, and the
white education coefficient, .110, is more than ten times as large as the
black education coefficient. Neither, however, is as large as its standard
error. Similarly, the coefficient of family size is large, significant, and
negative (—3.18) in the white equation and is essentially zero in the black
equation.

WHITE AND BLACK DEMAND FOR
NEIGHBORHOOD ATTRIBUTES

The fourteen equations in Table 9-6 describe the demand for seven
neighborhood attributes by white and black households in St. Louis. The
separate black and white equations are again very similar in terms of

4A similar difference in black and white income coefficients is evident in Table 9-4.
The white coefficient in the newness equation is nearly nine times as large as the compara-
ble black coefficient. In contrast, the black income coefficient exceeds the white coefficient
in the interior-quality, exterior-quality, hot-water, and central-heating equations. Dwelling-
unit age, like parcel area, is an especially difficult to modify housing attribute. By
comparison, improvements in the remaining quality attributes are far more easily accom-
plished.



The Demand for Individual Housing Attributes 247

structure. Both black and white households demand higher quality in
adjacent units and block face, better schools, lower crime rates, and
greater distance from the CBD, as their incomes, education, and years
on current job increase. Retired white and black households consume
more of these attributes than their current income and education would
indicate; unemployed households consume less. Single-person house-
holds and couples consume less neighborhood quality than families, but
the consumption of neighborhood quality declines as family size
increases.

RACIAL DIFFERENCES IN THE DEMAND FOR
STRUCTURE TYPES

In Chapters 3 and 4, we hypothesized that the lower probability of
home ownership of black households results from their confinement to
neighborhoods where there are relatively few dwelling units that are
suitable for home ownership. Undoubtedly, there are many features of a
dwelling unit which make it more or less desirable for home ownership.
Structure type is clearly an important consideration. Unless households
are willing to undertake the headaches of being resident landlords, home
ownership in the United States implies occupancy of a single-family
detached structure or a row house. Interest in condominiums, particu-
larly for retirement and recreation purposes, is growing, but few house-
holds consider the ownership of a single apartment unit an alternative to
owning a one-family house. The strong association between tenure type
and structure type is evident from the fact that whereas 72 percent of
owners reside in single detached units, only 12 percent of renters choose
this structure type. Moreover, 84 percent of single-family units are
occupied by owner-occupants. The proportion of sample white house-
holds living in single-family units is nearly twice as large as the propor-
tion of black households. The differences for the entire St. Louis metro-
politan area are larger still; in 1960, 71 percent of white households lived
in single detached dwelling units as contrasted to 34 percent of black
households.®

The single detached structure-type equations for both races are
quite similar. For both blacks and whites, the probability of occupying a
single detached unit increases with income, but the income coefficient in
the equation estimated for blacks is about two and a half times larger
than the income coefficient in the equation for whites (Table 9-7).

Years on current job and retirement have positive coefficients in

5U.S. Bureau of the Census, U.S. Censuses of Population and Housing: 1960,
Census Tracts, Final Report PHC (1)-131 (GPO, 1962), H-1, H-3.



1218 310 Lev o6l” e0or- 1340 2. |

1STE°8 1650°8 <81 9y’ 1£V8°1 7997 jueisuoy
¢10 — z1SE°— 907 LLO 901" 80" — "SIA Gy < peay ‘o[dno)
6L’ 6Ly — S10°— 150" — 6£0° €01 — *S14 Gy > peay ‘a1dno)
9SY — vL6E — 9L1'— ye0"— 1210 vC61 — "S1A Gp < oew J3uIg
890" 2L6L — 74 vobb — 600 108y~ "SIA ¢y > ofew J[3uIg
601" — v8SC — €1 - 0c0’ 190" — €20’ — *SIA Gp < dfeway 9[3uls
121 S €0’ 090° v8SC — 080" — WOLT — *SIA Gp > 91wy o[3ulg
432 206¢" £9¢C’ 690° vOLT" 1L0° "SI Gp < peay o
WOPT” pee” ve6l’ 80" — #L9T° 2153 "SIA G < peoy dewd
991" — vel” £99C0 — 610 801" — w6l — ‘SIK Gp > peay dlewdq
2100 — 172 R S0 — 2811 — 0 — ¥4 e .m:oﬁoa JO JequinN
AN 2§00 — +£60° 010" — Y4l +080"— padojdwa auo uey) 10l
[44 0 438 81l 610° 194 L00"— pakojdwa suoN
900" 168P° wLST° 01T Y40 eS9T” pamay
£00° 910° +900° z800° +900° 2900° qof juoLmd uo sIesx
2££0° 18017 10¥0° 1180° 1EP0° 1L§0° uonesnpy
z2Lv0’ 1090° 1190’ 1L30° vCC0’ 1§20° woduy
Joerd SMYM yoerd AYM Joerd ANYM S9IqeLIBA
Surooyog aoeq }ooid 2y sjun uddelpy
ueIpa Jo Aiend) Jo Aend)
spjoyasnoH
9HIUM Pue ¥oe|g Jo} SaINqully pooyloqybial 104 puewag 8y} Jo sajew sl saienbg-jses]
9-6 379VL

248



*Ajuo arduwes A1)
‘0’1 ueys 19823 onel %

ol <g

§0° <z

10 <y

*(1591 pa[ie1-0Mm}) SJUIIOYJI0D JOJ SOIIe 7 JO 90UBIYIUSIS 93edIpul HYSNOoIY) JSAJOUIqe], :FLON
101° 142') Y 890° anT 8LI” w0 LEO" zd
127961 hb'79 12822 1600°8 1626°1 11€0°C z§9°11 1LE°T6 juesuoy
981°S— ¥99°S— 7891 — 860 — £91” V18— 9¢T'8— 00" — s1A ¢y < peay ‘ajdno)
: or'vi— L96°1 w61 — L60"— e0LL ILET— vl 'L (L *s14 gy > peay ‘a[dno)
101799 206°S v691 " — sL61°— vI186°— Ve 1— eel— »£90°v— ‘sIA ¢y < 9w IFUIS
133 A4 V9T v107°— 91E"— 9L~ 1£8L°C— 174 20 188711 — "s1 ¢p > ofew SFuiS
v€8°81 [4 Y3 vl — €20 — (1% 006" — 098'¢— 91’1 — "S1A §p < 9ewdy Sf3ulg
17445 sP1°6C ocl'— 860" — 96T — sl 1— L96°1— ve16 v — 's14 gy > dewrd) ABuIg
8I1°8— 80¢° 790" — 7208 L8 878" vILY v 60T 'S1A Gy < peay S|
: 01°'8¢ £6E°L ye0" — b8y’ 14%% §69° £69° ovs's "SI Gy < peay dJewa]
L89°L $SO°LT— 850" — »9S1" 440 12°1 M £8¢°1 $88°€— 's1A ¢p > peay afewa]
18¥°¢ vyl 620" — £C80° — v8ST°— 996" — 296V v — LEE — suosrad jo raquinN
»C0L'8— vZ8'1— 1€0° 10— 6st’ s — 1L0°'1— 8eL” pakojdwa suo uey) 10
»STYI— 9L £00° ySY1 — L90° 059" — 8181 — 25669~ pakojdws suoN
80 1I— oy 0v0” »£60° LyO — 0P8’ 8eeE't LT8 pamay
L8 — sCLY — 100" — 1800° +010° £SC0° vEST” e6Cl” qoljuaind uo sieag
v8C0°C— . 019 — +800° 2610’ 2£50° 18¢T° 160" — 0T uonesnpy
69— 8L — 900" — +600° 101° 1129 90" — 660" — woduf
yoeld aMym yoeld aMYM yoerd MM Yoeld aNYM so[qeLiep

AW

pooyIoqusiaN

ANend 100438

ago woi oW

YA U1

249



‘0°[ ueyl 1918313 oneu 4, S0 <z
.O—. An .ﬁO. <y
*(1891 pajIeI-0M]) SIUQIDYJI09 10} SOMel 7 Jo douedytudis 91edipul saJou d[qe], :FLON

8L0° 6cl’ 8¢0° 941} Ll 1207 090° LTO Ior- Lyl zd
80" 011" — 1C8S" 119 2691° 1L0T° 744} 2080 090" TAYA juejsuo))
#00° vCLO’ 960" — 010’ 910" — 600" — 600° 14100} S99} $960°— S1BIA Gy < peay ‘ajdnoD
WIS it 8I0°— ~T€0'— . 960 — LTO’ z080° eSO’ 1194 S (187" — sieak Gp > peay ‘91dnod
£60"— co’ 9vT — 690" Sve 610" — PO — €00 — 620’ 050" — sIeak ¢p < arewt J[3uIS
£80° 00T €80°— 910" — 910’ LT0° 00" 600" — 4318 260€" — SIedA ¢ > 9ews J[3uIg
€60 — irara 1740} $890° +990° 00— 980" — Y4} SLO— 1787 — SsIvdA Gp < 9wy J3uIg
vILT” lee” cel’— 00 — 910" — 20 — V90" vCSO° 60" — STy’ —  s1eak ¢y > orewdy o[ulg
sadA3 poyasnoyq
WIT 2060° €20 - €10 p€S0° — 174 (0 40} vCC0 — 80" — 6v0" — sIedk ¢f < peay [N
10 $C0C” LLO — v90C" — eCLl — ShO — 910" — 090" — 4§\ 620"  SIedh ¢p < peay dewdag
80" 9¢0" — 060" +»C01° 9%0° 070°—  0P0 — ce0" — P Cl — 110" SIedk ¢p > peay ofewag
$»C90° — 20— 990" — 20" — 800° 00" — 100°—  2820° z801° 610’ suosi1ad jo rpquaN
sanue
L10 = 000" — 920’ »650° +¥S0° ¢SC0" — y10 — $00° 610 — »860°—  PpaAojdwa suo uey) 10N
8¢0° 1374 +0ST — 190" — [4{\ 1408 2£60° sL80 — 900" — yOST — pado[dud suoN
€e0 — 870" — 890" — 10T — w0 — 00" — +0€0° £0v0" — 011" 1892 pa1ndy
100" — »C00 — 100° 1900 — 2800 — 000" — »100° 200" — 200’ 010 gof juarno uo sIesx
107 610° v600" — 1610 — 000° 900" — v00" — 00" — 000" — V107 uonednpy
100" — 100" — 10— eL00" — 910" — 000 — 000" — 000" — 1920° 010 awoouy
Yaeld AYM Xoelgd AMYM yoerqg aMUM Joelg MNYM Joelg SMYM Salqelie A
juowpedy 1elq 9SNOH Moy xordn(q payoelag
J[Buig

SP|oYasnNoH allym pue xoejg Aq adA)L ainjonuig 1oy puewa( 8y} JO Sajewnis3 saienbg-jses
/-6 3719v1




The Demand for Individual Housing Attributes 251

both equations, though the. size of the coefficient is much larger in the
equation for whites than in the equation for blacks. Similarly, the
coefficients of the unemployment and more-than-one-member-employed
variables, negative in both the black and white equations, are larger in
absolute value in the latter. Number of persons is positive in both
equations; however, in the equation for whites, the coefficient is smaller
than its standard error and is only about a sixth as large as the coefficient
in the equation for blacks.

The coefficients for the older single females and younger single
females are statistically significant in the white equation (.01 level) and
are very large— —.42 and —.28, respectively. The same coefficients are
negative in the black equations but are much smaller. The dummy
variable for young couples is also negative in both the white and black
equations— —.28 in the white and —.14 in the black.

. Duplexes, which provide housing for relatively few white and black
households, are disproportionately the choice of larger families with
moderate incomes. The equation for row houses, which fulfills this
function for black households, has a relatively large and significant
income coefficient and a positive, though insignificant, coefficient for the
number of persons.

Flats serve small low-income families. Income, education, years on
current job, and retirement are negatively related to the occupancy of
flats by both black and white spending units. The effect of these varia-
bles is smaller in the equation for blacks, a result that is consistent with
the more limited range of choices available to black families in the
housing market. Apartments also appear to be selected by dispropor-
tionately large numbers of small families, particularly better educated
and more affluent ones. This is true of both white and black households,
but is most pronounced for whites. Not surprisingly, apartments are
especially attractive to individuals living alone and to couples. In the
apartment equation for whites, all six dummy variables for single indi-
viduals and couples are positive, and all but three are statistically
different from zero at the .01 level. The results for blacks are not quite so
consistent; two of the variables—those identifying older males and older
females—have negative though insignificant coefficients.

RACIAL DISCRIMINATION AND THE DEMAND FOR
HOUSING ATTRIBUTES

The separate attribute demand equations for white and black house-
holds reveal that the patterns of signs and the relative magnitudes of
coefficients are generally similar between races, but that the absolute
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magnitudes of individual coefficients are often different. We conclude
that these consistent differences result largely from systematic differ-
ences in the housing supply available to blacks. It would appear that
good-quality units located in good neighborhoods are in particularly
short supply to black households.

Since we are persuaded that the supply of many kinds of housing
attributes is restricted for black households, the demand equations
estimated for blacks show only how socioeconomic forces affect con-
sumption, given this restricted access to the urban housing supply. To
estimate the consumption of housing services by black households in the
absence of these systematic distortions, we solve the behavioral equa-
tion for whites using the socioeconomic characteristics of the black
population. This provides at least crude estimates of the extent to which
disparities between races in the consumption of these attributes can be
attributed to differences in income and household characteristics and the
extent to which they result from other factors.

Table 9-8 summarizes these estimates. The first column indicates
the mean values of the twenty-one attributes actually consumed by the
sample of black households. The second column presents the estimates
obtained by solving the behavioral equations estimated for whites using
the average characteristics of the black sample.

The estimates in Table 9-8 indicate the striking difference between
the observed consumption of housing attributes by blacks and that
implied by income and household characteristics. The differences in the
consumption of dwelling-unit quality and neighborhood quality are quite
pronounced. For all five measures of dwelling-unit quality and for all
seven neighborhood attributes, consumption by blacks is considerably
lower than that implied by socioeconomic characteristics alone.

The comparison indicates, for example, that the average black
household occupies a unit sixty-five years old and that an otherwise
identical white household (‘‘black estimated’’) would occupy housing
fourteen years newer. Similarly, the exterior quality consumed by black
households is less than nine-tenths as large as that estimated in the
absence of housing-supply limitations. Likewise, there are large discrep-
ancies in the consumption of interior quality and of hot water and central
heating.

Black households consume barely three-quarters of the level of
adjacent quality enjoyed by comparable whites; their neighborhoods
have lower median schooling level and significantly lower levels of
public services, as measured by schools and crime, than they would if
housing supply, were unrestricted.

On the average, black households reside more than a mile closer to
the city core and live on blocks of lower residential quality than the
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TABLE 9-8 _
Estimated Values of Housing Attributes Obtained from Solving the
White Attribute Demand Equations Using Mean Values of the Black

Sample
Attribute Values
Black Black White

Attributes Actual Estimated Actual
Dwelling-unit quality

Interior 2.67 2.90 3.25

Exterior 2.20 2.73 2.86

Newness (year built) 1902 1916 1921

Hot water 0.86 0.97 0.98

Central heating 0.67 0.81 0.85
Dwelling-unit size

Rooms 4.49 4.47 4.82

Baths 1.08 1.04 1.14

First-floor area (sq. ft.) 2,142

Parcel area (sq. ft.) 2,550 2,276 5,185
Neighborhood attributes

Adjacent units 2.50 3.24 3.40

Block face 2.47 3.32 3.51

Median schooling 8.88 8.98 9.56

Percent white 7.62 93.88 . 94.58

Miles from CBD 3.19 4.39 5.20

School quality? 7.48 8.26 8.28

Crime? 168.7 55.40 53.07
Structure type

Single detached 0.257 0.406 0.473

Duplex 0.015 0.046 0.029

Row house 0.087 0.043 0.028

Flat ) 0.349 0.326 0.283

Apartment 0.194 0.160 0.150

!Single detached units only.
*City sample only.

demand implied by their socioeconomic characteristics would indicate in
an unrestricted market. The difference in the percent-white estimation
reveals the extent of ghetto confinement. Blacks live in the ghetto (or in
areas 92 percent black); otherwise identical whites live in areas 94
percent white. Although the comparison is absurd in the aggregate
(blacks were 16 percent of the population of the St. Louis metropolitan
area in 1970), the figures illustrate the extent of geographical confine-
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ment of the black population apparently unrelated to socioeconomic
status.

Similarly, black households consume only 63 percent of the single
detached housing enjoyed by comparable whites, and only a third of the
duplex accommodations. In contrast, they occupy twice as many row
houses, and slightly more flats and apartments. Table 9-8 illustrates that
black households occupy units of roughly the same size as white house-
holds of similar characteristics; in fact, they consume slightly more
rooms and bathrooms and slightly larger parcel areas.

The picture that emerges from these comparisons, especially when
viewed in relation to the expenditure models of the previous chapter and
the price discrimination results of Chapter 6, is highly consistent but not
very encouraging. Black households pay higher prices for housing attri-
butes; they devote fewer resources to the consumption of housing,
partially in response to price but apparently also in response to the
unavailability of higher-quality units in better living environments. Thus,
they buy slightly larger units, but overall they divert resources away
from housing consumption, largely because many important attributes of
residential quality are not readily available to them.

SUMMARY

The analyses presented in this chapter have dealt with the demand
for individual housing attributes. We have considered the consumption
of some twenty-one attributes of housing by sample households, includ-
ing renters, owner-occupants of single detached structures and the
owner-occupants of multifamily structure types. Besides investigating
the influence of family income, size, composition and labor-force attach-
ment upon the consumption of residential space, we have considered the
influence of these factors upon the consumption of residential and
neighborhood quality. The analysis in this chapter considers the demand
for these attributes by the combined sample of renters and owners. In
Appendix G, the analysis is conducted separately for owners and
renters.

The results document a fairly comprehensive picture of households’
choices among the attributes of housing bundles. Households with larger
incomes and more education are seen to choose higher-quality dwelling
units, located further from the CBD. They also consume more of the
attributes of neighborhood quality and prestige and units of slightly
larger physical size.

In contrast, at the same income, larger households consume sub-
stantially more of the attributes of physical size, particularly dwelling-
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unit size, and less of the attributes of dwelling-unit and residential
quality. These findings are consistent, both in the regressions estimated
separately by tenure type (Appendix G) and in the pooled regressions
reported in this chapter.

When the analysis is conducted separately by race, the findings
indicate that for households with similar socioeconomic characteristics,
blacks consume considerably smaller amounts of dwelling-unit quality
and amenities and desirable neighborhood attributes. However, separate
analyses for white and black households indicate that the effects of
income, education, labor-force attachment, a.nd family composition
upon the demand for housing attributes are qualitatively similar for both
groups. The differences that remain are consistent with the hypothesis
that black households face systematic restrictions in the housing supply
available to them. Increases in family income, for example, raise the
consumption of interior and exterior quality, central heating, and hot
water by both black and white households. Similarly, additional income
increases the demand for rooms, bathrooms, and living area by both
races and has similar effects upon the demand for desirable neighbor-
hood attributes.

The systematic differences in the demand for housing attributes by
black and white households seem to reflect differences in the elasticity of
the supply of certain housing attributes in the ghetto and in the uncon-
strained white market. For housing attributes that can be more easily
supplied in the black submarket (for example, numbers of rooms, baths,
and living space), the effect of income does not differ for white and black
households. For attributes, such as lot size or newness, which are not
easily produced in the ghetto or by expansion along its periphery, large
differences in demand are obtained between comparable white and black
households.

These systematic differences resulting from the geographical con-
straints on residential location for blacks are summarized in Table 9-8.
The table suggests that in the absence of supply restrictions, black
households would consume substantially higher-quality and newer units
of about the same size that they currently do. Moreover, on the basis of
their socioeconomic characteristics, the analysis indicates that black
households would choose more single detached units with better schools
and better neighborhoods.



