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" 'Abstract

Title: Inequalities in Effective Property Tax Rates: A
Statistical Study of the City of Boston

Author: David E. Black

Submitted to the Department of Economics on September 1,
1969, in partial fulfillment of the requirement for the
degree of Doctor of Philosophy

This dissertation describes the systematic portion
of the total variation in effective residential property
tax rates (ratios of assessed valuation to market variation)
within the City of Boston, and it attempts to identify the
causes of the systematic variation. A model of the assess-
ment process is developed in order to empirically test
several general hypotheses about assessment behavior. In
addition to the U, S. Census Bureau data on population and
housing characteristics by census tract, a sample of about
20,000 residential property transactions, gathered especially
for this dissertation, provides estimates of effective
property tax rates by census tract on different property
types in 1950 and 1960.

Empirical analysls reveals many different types of
significant effective tax rate variations., In all areas
of the city effective tax rates increase continuously with
increases in the number of families per structure. Also,
for properties of any given type, it appears that with
respect to characteristics of the neighborhood in which
the property is located, there is a positive partial
correlatlon between effective property tax rates and the
density of housing units in poor physical condition and the
density of Negro residents, and that there is a negative
partial correlation between effective tax rates and median
family income or average market value of properties,
Estimates of partial correlation coefficients are obtained
by regressing observations of mean neighborhood effective
tax rates on variables representing relevant characteristics
of neighborhoods.

The failure to adjust assessments to changing market
values seems to be one important cause of effective tax
rate inequalities. It is also possible that the assessor's
estimates of market values are systematically in error
because important neighborhood characteristics are not taken
into account. Finally, the results suggest that some part of
the systematic variation in effective tax rates is created
by deliberate use of effective tax rate inequalities for the
purpose of achieving certain policy goals.

" Thesis Supervisor: E. Cary Brown
Title: Professor of Economics
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CHAPTER I
Introduction

The property tax is one of the primary sources of
tax revenue in the United States. 1In the fiscal year
ending in 1967, it accounted for over $26 billion of tax
revenue. Thus, the property tax collected only a few
billion dollars less than the federal corporation income

tax.l

Moreover, it was the most important single source
of total state and local tax revenue. For local govern-
ments alone, the property tax is even more important. In
fact, the property tax produced over 87% of all local
government tax revenue in fiscal 1967.2

Among the major sources of tax revenue, the prop-
erty tax is unique with respect to the process by which
effective tax rates are established. Effective personal
income tax rates and corporation income tax rates are

products of the legislative process, and thus, for these

two taxes the various exemptions, deductions, and rate

lThe federal corporation income tax collected $31
billion in the fiscal year ending in 1967. Economic Re-
port of the President, Transmitted to the Congress
January, 1969, Tables B-63 and B-69.

2In Massachusetts, property tax collections are
99% of all local government tax revenues. U. S. Bureau
of Census, Census of Governments: 1967, Vol. 2, "Taxable
Property Values," Table 1.
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schedules are more or less openly determined and explic-
itly written into tax laws. Such 1s not the case, how-
ever, wlth respect to the establishment of effective
property tax rates. Effective property tax rates are a
function of both the nominal tax rate and the relation-

1oa1-

ship between assessment levels and market value.
though the nominal tax rate, which 1s the tax as a per
cent of assessed value, is usually decided upon openly

by local governmental units, property tax assessment ad-
ministrators are typically allowed considerable leeway in
establishing assessment-to-market value relationships.
Thus, even though the same nominal tax rate may apply to
all properties within a given tax jurilsdiction, the same
effective rate will not apply to all properties if there
is a lack of uniformity in ratios of assessed value to

market value. In effect then, the two decision making

units, one for the nominal tax rate and one for the

lThe definition of the term "effective tax rate"

is
t = tn (A/P),

where A is assessed value, P is market value, t_ 1s the
nominal tax rate as a percent of $1,000 assessed value,
and t is the effective tax rate as a percent of market
value. Since most of this investigation involves cross-
sectional comparisons in which t_ is the same in all
areas, the term "assessment-to-sale value ratio" is used
interchangeably with the term "effective tax rate."
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assessment-to-market value ratios, decide different as-
pects of the property tax burden. Nominal tax rate
decisions establish the aggregate tax burdens, and assess-
ment ratio decisions determine the distribution of the

tax burden among property owners.

Thus, unlike any other important source of tax
revenue, a considerable degree of power over effective
property tax rate determination i1s placed in the hands of
authorities, assessment administrators, whose decisions
are not well publicized and who are usually not directly
accountable to the electorate. Admittedly, there 1is some
public control over assessment administration through
statewlde tax-equilization boards which exist in some
places, e.g., California. However, in most areas public
control is weak, especially with respect to the adminis-
tration of assessments within local property tax juris-
dictions., Thils situation 1s clearly true in the city of
Boston, where this study 1s undertaken.

Given this process of effective rate determination,
it is not surprising that the property tax is frequently
criticized from the standpoint of horizontal equity.l If
market value 1s the standard of equity, then wvariations

in effective property tax rates obviously violate the

Ipick Netzer, Economics of the Property Tax,
(Washington, D.C.: The Brookings Institution, 1966),
p. 165,
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principle of horizontal équity; "On the other hand;_if
income 1is théistandard of equity;_thén even if éfféctivé
tax rates were the same for all members of the COmmunity;
equals would not be taxed equally; Thé corrélation bé—
tween income and property market value is far from per-
f'ect.1 Moreover; with respect to renters there is the
additional question of tax shifting. In fact; it is
possible that variations in effective tax rates actually
improve horizontal income equity. Nevertheless, regard-
less of the particular standard of equity, the property
tax 1s unique in that there exists such loose control over
factors which have important effects on tax equity.
Several empirical studies of effective property
tax rates have shown that extensive variation does in
fact exist. Frederick L. Bird analyzed assessment ratio

data from the 1957 Census gf'Governments and concluded

that within selected tax jurisdictions the situation
",..1s one of an almost incredibly wide range of adminis-
trative performance."2 By examining the dispersion in
assessment-to-market value ratios around the median ratio,
Bird judged that only 1/5 of the areas selected displayed

at least "good" quality assessment practices., The assess-—

sus of Hou51ng 1960
Vol, 11, "Metropolltan Hou31ng," Part 1, Table 13-L.
2o e e A e

. “"Frederick. L Blrd The General Progertz Tax

Fihdings of the 1957’Ceh3us of Governments, (Public ic Admin-
Istration Service, 1960), p. 55.
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ment quality in another 1/5 of the areas was considered

to be "unbelievably poor." The 1967 Census of Governments

indicates that the data on which Bird based his conclu-
sions has not changed substantially since 1957.1

Charles W, Meyer also examined variations in
effective tax rates.2 However, because Meyer compared
effective tax rates between different tax jurisdictions,
countles, his findings do not bear on matters related to
intra-Jurisdictional assessment administration. In Meyer's
study effective tax rate variations are caused by differ-
ences between counties with respect to the relationship of
local public expenditures to the total market value of
property.

Perhaps the most detailed study of variations in
effective tax rates within a given tax jurisdiction is
that by Oliver Oldman and Henry Aaron.3 By grouping a
large sample of properties from the city of Boston accord-
ing to property type, location, and market value, Aaron
and Oldman were able to examine the variation in assess-

ment-to-market value ratios in each grouping. They

lU. S. Bureau of Census, Census of Governments:
1967, Vol. 2, "Taxable Property Values," Table 19.

2C. W. Meyer, "Geographic Inequalities in Property
Taxes in Iowa, 1962," National Tax Journal, Dec. 1965,
p. 388.

3O. Oldman and H. Aaron, "Assessment-Sales Ratios
under the Boston Property Tax," National Tax Journal,
March 1965, Vol, XVIII, pp. 36-49,
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described their general findings as follows: "How much and
what kinds of unequal treatment exist in Boston? 'Plenty'
and 'many' aré the answers 1ndicated by thé'study; though
the reasons are not always apprclrent.":L

The present study examines assessment-to-market
value ratios within the city of Boston in even gréater
detail than did Oldman and Aaron. One of two objectives
of this study is to attempt to explain why variations in
effective tax rates occur. Oldman and Aaron's results

"

indicate that in Boston there are "...systematic inconsis-

ne But at the same

tencles in property tax assessments,...
time they admit that "...explanations for this pattern
[the observed pattern of effective tax rates] are
obscure."3 Actually, an attempt to explain the causes of
variation constitutes an attempt to describe the behavior
of assessment administrators. The approach taken in this
study is to test hypotheses about assessment behavior
against the observed patftern of effective rate variations,
The results help to identify the considerations of assess-
ment administrators which can possibly explain the observ-
ed pattern., Also, the results have some bearing on the

guestion of the extent to which variation is a product of

an intentional assessment policy as opposed to an inadver-

Irpia., p. 36.

°Tpid., p. 48.

31bid., p. 48.



A second obJective of thils study is to improve on
Oldman's and Aaron's description of the pattern of effec-
tivé rate variation in Boston. Even though the reasons
for effective rate variation may not be entirely clear,
it is important to identify how and to what extent rates
vary with respect to location and general housing and
population characteristics. Since the pattern of effec-
t ive rate variation will become apparent in the course of
the above mentioned search for possible explanations of
variation in effective tax rates, the study focuses on
this first objective,

Although this study 1s designed for an examina-
tion of the Boston situation given the avalilable Boston
data, the approach 1is believed to be suffilciently general
to be useful for performing similar studies of other tax
Jurisdictions. Moreover, conclusions of a study based on
Boston data alone are probably not unique to the city of

Boston, Data published in the Census of Governments

suggest that most maJor cities have assessment systems
which impose widely variable effective tax rates, On the
other hand, only careful examination of each individual
situation can reveal to what extent tax rate variation in
other tax Jurisdictions is simllar to Bostén's and to
what extent the causes of the variation are the same.
More specifically, in Chapter II general aspects
of assessment behavior are discussed, and several hypoth-

eses Of assessment objectlives are developed. After a

16



description of the sources of data in Chapter III, a
model of assessment behavior 1s specified in Chapter IV,
Results of empirical tests of this model are presented

in Chapters V and VI,

17



CHAPTER II

Assessment Behavior

Throughout this study it is assumed that assess-
ment behavior i1s a function of certain objectives of
assessment policy. These objectives are constrained by
the limitations imposed by the assessment mechanism, which
1s the process by which assessment policy decisions are
effectively translated into the desired pattern of effec-
tive tax rates., There are several possible methods of
identifying assessment policy objectives and of describing
the assessment mechanism., One way 1s to examine the
entire assessment process directly by interviewing city
officials. Such an approach is, however, far from satis-
factory. Almost any subject connected with property tax-
ation in Boston is a fairly sensitive political issue,
and, as a result, there is a general reluctance on the
part of city officials to discuss most of the interesting
subjects. Nevertheless, some informal interviews were
conducted. As expected, officials were rather guarded in
their responses, and no conclusive information was ob-
tained. However, the interviews did provide a better
understanding of the assessment mechanism and helped to
shape some of the following hypotheses on assessment be-

havior.
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Another method of determining assessment behavior
is to infer assessment behavior from the performance of
the assessment system. The general pattern of observable
effective tax rates can be used to test hypotheses on
assessment behavior. Unfortunately, this procedure also
has its shortcoming. Given the availlable data, it may not
be possible to distinguish clearly between alternative
hypotheses., Nevertheless, the second procedure is the
one employed in this study.

Three basically different assessment behavior
hypotheses are discussed in the following pages. Each
hypothesis attempts to explain how cross-sectional varla-
tion in effective tax rates can occur. To summarize
briefly, the first hypothesis is that assessment policy
is intentionally discriminatory with respect to certain
cross-sectional variables. The second hypothesis holds
that the assessor's only goal is to estimate the market
value of properties and thus to assess all properties in
an equal proportion to their market value. Under these
conditions effective tax rate wvariation is inadvertent and
is attributed to systematic and random errors in market
value estimation. The third hypothesis is that because of
time lags in the assessment mechanism, desired assessment
policies, whatever they may be, cannot be immediately

instituted.
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A, Assessment Discrimination

The first of sevéral explanations given in this
study for the existence of cross-sectional variation in
effective tax rates 1s that the variation is a deliberate
result of a discriminatory assessment policy. This hypoth-
esis holds that it is by no means a mistake that prop-
erties are assessed nonuniformly with respect to the ratio
of assessed value to market value. The general pattern of
effective tax rates which exists within the city 1s de-
signed by the assessment administration according to cer-
tain policy objectives. The following discussion suggests
three possible objectives of a discriminatory assessment

policy.

Benefit Principle

With respect to the property tax, property value
itself is the most obvious standard of equity. Moreover,
property value is the legally established norm in Massachu-
setts.1 Nevertheless, there is a general tendency on the
part of policy-makers to compromise the importance of
property value as a standard of equity. The strong possi-

bility exists that, instead of following a property value

standard, the assessor resorts to a benefit principle of

lBettigole v. Assessors of Springfield, 343 Mass.
223, 178 N.E. 24 10 (1961); and see Part II, Ch. 1, sec. 1,
art. 4 of the Constitution of the Commonwealth of Massachu-
setts, as well as Mass., G.L. (Ter. Ed.), Ch. 59, Sec. 38.
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taxation. These two standards are, of course, usually at
odds becausé of the fact that property value is not gener-
ally a good indicator of benefits received.1 Public
service benefits accrue in large part to individuals and
not to property.

Given that the assessor does consider the property
tax to be at least in part a benefit tax, What objective
criteria might he use for distributing the tax burden on
this basis? First of all, the level of public expenditures
is a frequently used measure of benefits received, and
there is intra-jurisdictional variation in public expendi-
tures for services such as education, welfare, and police
and fire protection. Educational expenditures vary large-
ly according to population density. Welfare costs and
police protection are both usually higher in slum neighbor-
hoods.2 Although no explicit accounting of the distribution
of these expenditures exists, there is a prevalling con-

sensus among city officials as to the general distribution

of city expenditures.

Ipick Netzer, Economics of the Property Tax, p. 5.

2The distribution of fire protection expenditures
is not clear. The probability of fire is greater in
crowded neighborhoods. But in less crowded areas where
fires are less likely to occur, the buildings are more
spread out tending to increase the cost of fire protection

per capita.
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Another type of benefit criteria may be based on
property type.1 Population density per $1,000 of property
value usually increases with the number of families living
in a single structure. Thus, effective tax rates may be
positively related to the number of families per structure
because of an effort to maintain a constant absolute tax
bill on a per family or per capita basis.

A final type of benefit criteria may influence
intra-neighborhood assessment decisions among properties
of the same type. Whereas public service benefits may
vary substantially across the city, they probably vary
much less within small subdivisions of the city. And,
even though they do vary somewhat within small areas, it
1s unlikely that the assessor attempts to discriminate be-
tween individual properties within the same neighborhood
on the basis of benefits received. In fact, he probably
assumes that, with respect to neighboring properties of
the same type, potential public service benefits are equal.
As a result, one of his goals may be to establish within
each property class a pattern of effective tax rates which
yield relatively uniform tax burdens in terms of annual
tax bills. (Of course, given variations in property value,
effective tax rates which yield uniform tax bills will not

themselves be uniform.)

1Property types are distinguished by the number of
families per structure, e.g., single-family, two-family,
etc..
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The assessor's application of this last benefit
critérion is probably'motivatéd not so much by devotion to
benéfit principléS‘ggg'gg but rather by moré practical
considerations. Taxbéyers aré 1iké1y to be more aware of
and concernéd about absolute tax bills on neighboring
propertiés than théy aré about tax bills on properties in
other neighborhoods or effective tax rates in general.
According to officials in thé assessment department, the
motivation of most property tax abatement requests is not
alleged inequities with respect to properties in distant
areas of the city but rather alleged-inequities with respect
to properties in the immediate vicinity of the person
making the abatement request. Thus, by striving for
uniform absolute tax bills on neighboring properties, the

assessor reduces taxpayer discontent.

Social Goals

Facing the City of Boston are several interrelated
long-run problems which conceivably motivate the assess-
ment administration to pursue a discriminatory effective
tax rate policy. These problems are not peculiar to
Boston; they exist in many large cities.

Since the War many middle-to-upper income central
city families have been attracted to suburbia. Although
there are several explanations for this middle-to-upper
income population movement, differential tax rates between
the city and the suburbs must be considered a principal

factor. Another important incentive is created by the
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urban-suburban difference 1n the quantity and quality of
public services,

OQut-migration of middle-to-upper income familiés
has caused a downward conversion of the central city hous-
ing stock. Because downward conversion usually involves
an increase in the number of occupants per structure, the
net effect of out-migration and in-migration will be to
tend to increase the total central city population and
therefore also its population density. Moreover, the in-
coming population will be composed primarily of low income
families because low income families typically are demanders
of low quality housing. Thus, with an increase in its
population density, a decrease in the quality of its
housing stock, and an increase in the proportion of low
income families, the central city's cost of providing a
constant level of public services increases as middle-to-
upper income people leave the central city.

Given this situation, the city is forced to cut
back on public service quality and/or raise property tax
rates, Unfortunately, both means of adjustment only fur-
ther aggravate the initial problem. By increasing the
urban-suburban property tax differential and/or the urban-
suburban public service quality differential, middle-to-
upper income families are provided with an even greater
incentive to leave the city. In effect, a vicious circle
develops. Location decisions are based on several factors

which are themselves a function of the location decisions.
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In addition, the only stable equilibrium of such a system
would appear to be at the 1limit where all middle-to-upper
income people have finally left the city, and the city
itself is left with hugh per capita public expenditure
requirements.

Although the discussion to this point has focused
on what 1is essentially a fiscal problem, there are also
several other problems created by the transformations
which have taken place within the city. For one thing,
the decline in housing quality which has taken place is
not localized in those areas vacated by middle-to-upper
income people. Instead, the decline has been more general,
and therefore the housing conditions in some areas reach
a point where significant neighborhood externalities
develop which are characteristic of a slum situation.
Thus, in addition to a general downward quality conversion
of the central city housing stock, the middle-~to-upper
income out-migration also tends to encourage the spread
of slum conditions.

Not to be overlooked is the fact that many of the
city's newer residents are Negroes. Thus, the city's
racial mix has also been changing over the past two
decades as middle-to-upper income families have left
the central city.

In view of the problems of the city, which have

been only briefly described above, there are several
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rational social goals which may influence assessment
policy; First, a central city policy of efféctive tax
rate competition with the suburbs for middle-to-upper
income families must be a tempting means of halting the
exodus of middle-to-upper income people. It is clear
from discussions with city officials that they are not
only distressed by the continuing exodus of upper and
middle income families from the central city to the sub-
urbs, but that they also believe that assessment policy
decisions can affect family location. Evidence that this
is the case is found when officials are asked why some of
the obvious assessment ratio inconsistencies between high
and low income neighborhoods have been allowed to develop.
The responses inevitably refer to a desire not to encourage
any further movement of upper income families out of the
city.

A slightly different goal from that of trying to
stem the middle-to-upper income migration is that of pro-
moting stability in any "nice" neighborhood regardless of
its average income level. "Nice" neighborhoods are those
characterized by the absence of any of the undesirable
social costs related to slum conditions. In "nice" neigh-
borhoods housing conditions are good, crime rates are low,
and health standards are high. Although the emphasis of
this particular assessment goal is essentially the pre-
vention of slums, the actual pattern of effective tax

rates which is called for probably substantially overlaps
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that of the previously discussed goal.

Given the changing racial mixture of the city, the
asses&nént administration may also desire to discourage
the exodus of white citizens from the city. This partic-
ular goal is not necessarily motivated by racial prej-
udice. The maintenance of a racially heterogeneous
population may be a desirable goal in itself, although it
is difficult to argue that Boston's less than 10% Negro
population représents a proportion which is greater than

that desired for a health racial balance.

The administration of the property tax in Boston
is not performed in a politically isolated atmosphere.
Many of the appointments to the assessment department are
political appointments, and much of assessment policy is
worked out between the head of the assessment department
and the Mayor's office. The opportunity for political
pressures to influence assessment policy decisions most
certainly exists.

The specific nature of possible political pres-
sures is difficult to identify without a thorough political
analysis. However, it is possible to suggest several
potential sources of political influence. Although voter
densities appear to be one such source, a large majority
of the residents in densely populated areas are tenants

as opposed to owner occupants, and tenants, as a group,
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are not as likely to seekfavorable assessments through
political action as are home owners; as a group. Many
tenants are likely to reason that since the property tax
is paid by the landlord, he is the one who is bearing
most of the burden. Thus, one would expect political
pressures to be greatest in areas of predominantly owner
occupled residences.

Other potential sources of political influence
exist in the several areas of Boston which are rather
homogeneous with respect to either race or nationality.
Most parts of Roxbury exhibit Negro densities of well over
50%. Much of East Boston is about 30% occupied by citizens
of Italian nationality. There is also a strong Irish
community in Boston although it i1s not as concentrated as
either of the other two groups.

The actual effect of these ethnic and racial groups
on effective tax rates is likely to vary considerably. From
casual observation of Boston politics, it is clear that both
the Italian and the Irish communities are effective polit-
ical forces. On the other hand, the Negro community
appears to have had little voice in the political process

until recently.

B. Mis-estimation of Market Value
The previous hypothesis argued that effective tax
rate variation is the intentional result of discriminatory

assessment behavior. An opposing hypothesis is that
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discrimination is inadvertent; the only objective of
assessment policy is to assess according to market value,
an objective which would seem to be consistent with

1 A further aspect of this hypothesis

Massachusetts law.
is that the assessor possesses imperfect knowledge of
property market value and therefore must estimate market
value, In fact, under this hypothesis, the errors in the
estimation of market value are the key to the pattern of
effective tax rates.

Assessment errors resulting from the mis-estimation
of market value can be of two general types -- random or
systematic. However, if the errors were only of the first
type, it is impossible to explain by this hypothesis the
obvious systematic pattern of effective tax rates which are
revealed by a preliminary study of the data. Although it
i1s inevitable that random errors do occur, it is clear that
the present hypothesis must be based on the supposition
that systematic errors are made in the estimation of market
value., Thus, the discussion turns to a brief examination
of the determinants of residential property market value.

Property value depends on at least two distin-
guishable factors: the characteristics of the specific
plece of property and the characteristics of the neighbor-

hood in which the property is located. With respect to

.

1See footnote 1, p. 20.
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the specific piece of property, various physical charac-
teristics are; of course; important, e.g., the size of the
structure, the age and state of repair of the structure;
and the size of the lot. The location of the dwelling
with respect to centers of employment opportunities and
retail activity also influences the value of the specific
property.

Neighborhood characteristics are also a determi-
nant of property value because of the many important exter-
nalities which are inherent in the provision of housing
services, The quality of one housing unit is a function
not only of the quality of that particular housing unit
but also of certain characteristics of neighboring housing
units, such as thelr state of repair. In addition to
other residential buildings, a neighborhood consists of
many potential sources of neighborhood amenities such as
commercial establishments, parks, schools, and police and
fire protection. Some neighborhood amenities may also be
related to intangible factors involving general neighbor-
hood social conditions.

Thus, a correct estimation of market value requires
the consideration of many factors, some of which may be
rather difficult to evaluate, especially the influence of
neighborhood externalities. In fact, the assessor may
choose to largely ignore neighborhood externalities and
base his assessment only on the characteristics of the

property itself. It is probably much easier to defend
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assessments which are founded on objective rules of thumb
pertaining to obvious physical characteristics of proper-
ties than it is to defend subjéctive evaluations of
neighborhood amenities.

If the assessor does confine his estimation to a
consideration of only the obJective characteristics of
properties, it is clear that errors in estimation will be
made. However, unlike random errors, these errors are
very likely to be systematic. For example, market value
will tend to be overestimated in all areas where signifi-
cant negative neighborhood externalities exist, and,
therefore, effective tax rates will tend to be higher in
these areas. This type of assessment error would create
a pattern of differential effective tax rates which would
be a function of the distribution of various neighborhood
externalities.

It is possible that in additlon to neighborhood
externality errors, assessors may also make systematic
errors in the evaluation of individual property character-
istics. Given that a strictly objective approach is
followed, the rules of thumb which are used in the calcu-
lations may be biased, For example, for each property
land may be weighted too heavily 1n the estimatlon process.
As a result, properties with large lots would tend to be
assessed higher than those with smaller lots, and a>
definite pattern of effective tax rates would exist among

areas of the city which are dominated by properties with
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different lot sizes. This example, however, is only a
conjecture used for illustrative purposes; The probable
nature of this type of assessment error cannot be détér—
mined a priori; it can only be argued that the possi;
bility for this type of error exists and that it may

cause systematic effective tax rate biases.

C. Assessment Lags

Any pattern of effective tax rates which is deter-
mined by assessment policy goals may not be perfectly con-
sistent with the actual pattern of effective tax rates. In
order to maintain any given pattern of effective tax rates,
it is necessary to adjust continuously assessments to
changing market values. However, continuous assessment
adjustment, or anything close to it, is very unlikely
given a limited assessment budget. Thus, it 1s reasonable
to suppose that, regardless of what the assessment objec-
tives may be, a time lag in the assessment process causes
the observed pattern of effective tax rates to be differ-
ent from that which is determined by the assessment ob-
jectives, A more precise specification of this hypothesis
immediately follows.

It is assumed that for any property the discrepancy
between the actual effective tax rate and the desired

effective tax rate is some function of the percentage
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change in market value, AP/P.1 This relationship can be
written as

(A, /P.) = (&P )% = B(aR/P),
The left-hand side of this expression représents the
difference between actual and desired assessment-to-market
value ratios, where these ratios are directly proportional
to corresponding effective tax rates.2 The superscript
"d" identifies the desired assessment-to-market value
ratio. On the right-hand side of the above equation,
AP/P is the percentage change in market value or price.3
Also,on the right-hand side the term B 1s the ratio of the
difference between actual and desired assessment ratios to
the percentage change in prices. Furthermore, B i 0. A
situation where B = 0 implies that there is perfect
adjustment of actual to desired effective tax rates. The
minimum value of B, which indicates a complete lack of
adjustment of assessments to changing prices, depends on

the size of the stationary assessment and on the level of

l"Desired effective tax rate" means the effective
tax rate which 1s determined by assessment policy. Strict-
ly speaking, if this tax rate is a result of assessment
errors, 1t is not intentional, and therefore "desired" is
not a very accurate description of it. However, for sim-
plicity the expression "desired" will be used with the
above qualification.

°See footnote 1, page 11.

3The exact definition of AP/P which will be used
iS (Pt‘Pt_l)/((Pt+Pt_l)/2)-
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prices before and after the price.change.1

By adding (A, /P,)% to both sides of the above
equation, it is clear that A /P, is a function of a
change in market price and the desired assessment—to-markét

value ratlo, i.e.,
_ d
(IT.1) (At/Pt) = BAP/P + (At/Pt) .

In equation (II.1) notice that 8 = 0 implies (At/Pt) =
(A, /P)%. Also, & < 0 and (AP/P)> O implies (A /P.) <
(At/Pt)d, and 8 < 0, (AP/P) < 0 implies (At/Pt) >

a

1At time t = 0 let prices and assessments equal

P
0
prices and assessments equal P1 and Al, respectively.

and AO, respectively. At a later time, t = 1, let

The minimum value of 8 occurs when there is no adjustment
of assessment, i.,e., when AO = Al. Also, if it is
assumed that the desired assessment ratio equals the
actual assessment ratio at t = 0, i.e., (AO/PO)d = (AO/Pl),
then

L Ry - (A/Py)

min = (P,-P5)/((P1+P,)/2)

Simplifying, the above yields

APy +P()

B s = = =35 B
min 2P1P0
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The assessment lag hypothesis can be refined some-
what by supposing that’the‘assessor‘s.spéed of adjﬁstment
to changing market conditions is a function of the frequen-
cy of market transactions. One would expect the assessor
to recognize price changes more quickly in areas where
there is more market activity and therefore more observable

sale prices, This assumption can be written as
B = £(F), 3B/3F>0,

where F is a measure of transaction frequency. Furthermore,
it is also assumed that the function f is linear and that

the relationship can be written as

(II.2) B = B, + B{F,

where 8, < 0 and 8, > 0, and because 8 < 0, B; F < IBOI.1
The above equation and the conditions imposed on it
indicate that although the total speed of response, B8,

may be reduced by quicker recognition, By > 0, there may
still be a lag between recognition and actual assessment
adjustments, g, < 0. Substitution of equation (II.2) into

equation (II.1) yields the following:

(II.3) (Ag/Py) = 8o(AB/P) + B F(aB/P) + (A /P)C.

lThe dimensionality of B, is the difference between
actual and desired assessment ra%ios divided by percentage
price change times transactions frequency units.
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It is clear from (II.3) that the assessment lag
hypothesis 1s consistent with either of the previous two
hypotheses. In fact it is éven consistént with thé suppo-
sition that the assessor's one objective is to estimate
market value and that he does so accurately. The fact
that the actual effective tax rates do not appear to be
consistent with such a hypothesis may simply be due to

lags in the assessment mechanism.

D. Overview of Empirical Tests of Assessment Behavior
Hypotheses

Empirical tests of the hypotheses presented in
this chapter are complicated by the general lack of data
on the various assessment objectives which are suggested.
For example, quantification of the somewhat vague "social
goals" is probably impossible. Useful data on the dis-
tribution of public service benefits within the city could
not be collected without considerable time and effort.
However, some measures of neighborhood externalities do
exlst, and there are also several available measures of
interesting neighborhood characteristics.

Thus, because the possibility of direct testing
of hypotheses is limited, this study relies on evidence
which can be obtained through more or less indirect
testing. Although wvariables which explain part of the
variation in effective tax rates may not be policy objec—

tives in themselves, their logical association with policy
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objectives provides useful information. Moreover, some of
the clear patterns which are shown by effective tax rate
data may in themselves be highly suggestive.

The primary statistical tool used in this study
is ordinary least squares regression analysis. It is
applied to two different models explaining effective tax
rate variation. The most useful model is that which ex-
plains inter-neighborhood variations. The other model
explains variations among individual properties. Both
models provide a framework within which assessment be-
havior hypotheses can be tested. Furthermore, effective
tax rate variation among property classes, including new
construction, is examined by straightforward inspection
of effective tax rate patterns.

The nature of the data which are available for this
study imposes some limits on the development of assessment
models, Therefore, before these models are discussed, a
description of the data and of the nature of the data

sample is presented,



CHAPTER III

The Data and the Nature of the Sample

A, Data Sources

City of Boston data were used in the study for
reasons of locational convenience and data availability.
In 1960 the city of Boston had a total population of
696,000; metropolitan Boston's population was 2,589,000
in 1960. Like most local governmental units, the city of
Boston is heavily dependent on property tax revenue. With
respect to effective property tax rates, the city of
Boston has one of the highest in the U. S.. The 1967

Census of Governments indicates that among the 182 major

metropolitan areas selected for study only eight had
effective property tax rates on single-family properties
higher than Boston's 3.01%. Ninety-two of the selected
areas, including New York, Chicago, and Los Angeles, had
effective tax rates of 2.0% or less.1

The body of data which was collected especially

for this study is on individual parcels of residential

lU. S. Bureau of Census, Census of Governments:
1967, Vol. 2, "Taxable Property Values," Table 21,

M-SR T
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property. Each of the observations is of an individual
property transaction and was obtainéd from the Boston
Métropolitan Mortgagé'Bureau; From records of éach prop-
erty transaction; the following information was obtained:
the sale price, the most recent assessment, the number of
families or apartments in the structure, the number of
stories in the structure, the size of the lot in square
feet, the date of the transaction, and the street address
of the property. Non-market property transfers and trans-
actions involving properties with newly constructed build-
ings were also identified. The property assessment infor-
mation is the total assessment of both the structure and
the land.

Although the Boston Metropolitan Mortgage Bureau
is the source from which the data were obtained, it is not
actually the primary source of information. The Mortgage
Bureau combines records obtained from the Registry of Deeds
with other records in the city assessor's office. The
Registry of Deeds supplies sale price information on

1 Periodically a list of the most recent

each transaction.
property transactions is sent to the city assessor's office.
Assessment records on each of these properties provide in-

formation not only on the most recent assessment but also on

lSale price is not given directly on the deeds; it
must be calculated from the number of tax stamps affixed to
the deed at the time of transfer.
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the particular land use of the property and on the physi-
cal characteristics of the propérty;

A second source of data is the U; S: Buréau of
Census publications on population and housing charactéré
istics in Boston. There are several publications which
provide this information by census tract for 19“0; 1950;
and 1960.l

The Metropolitan Area Planning Council also pro-
vided some data on land use in Boston.2 For each census
tract in the city, these data describe the areal distri-
bution of all land uses. For residential land uses, they
distinguish between land uses according to the number of
dwelling units on the property. There 1s also a dwelling
unit count for each of three residential land use classi-
fications. These data are used chiefly to describe some
of the land use characteristics of the sampled portions
of the city. Unfortunately, on a census tract level most
of this data is not considered to be accurate enough to be

useful in the regression analysis.

B. Sampling Method
The goal of the data collection process was to

sample as much of residential Boston as possible. Two

1 @ Bimacir AP (amaiia - (arraiia P Dl et

" Housing, census tract statistics for Boston, Mass., 1910,
1950, 1960.

2The actual source of this data 1s a computer tape
which contains land use data for all of Eastern Massachu-
setts.
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cross sections were needed: one in 1950 and one in 1960,
The principal constraint on the size of thé'samplé was the
cost of collecting observations of réSidéntial propérty
transactions.l A primary unit of observation in this
study is a small geographically defined area called a
census tract.2 In order to include a census tract in the
sample, there had to be a minimum number of observations
of individual property transactions within the tract.
Thus, the transaction sample was selected so as to maxi-
mize the number of census tracts containing a sufficlent
number of transaction observations.

At the Metropolitan Mortgage Bureau the records of
property transactions are kept on index cards which are
filed alphabetically by street address. There are index
cards for any given address with information on every
transaction which occurred from 1940 to present on that
specific property. Furthermore, the files are divided
into nine subdivisions of Boston.

A problem was created by the fact that the density
of residential properties of different types is not the
same in all nine of the Boston subdivisions. Given limited

resources, it would have been wasteful to sample all areas

1The lack of some census data in a few census tracts
did impose an additional constraint, However, this limita-
tion was minor compared to that related to the transaction

2A complete description of a "census tract" will be
given in III, D.
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with the same intensity. Some areas would have accumula-
ted a greater number of observations than were nedéssary;
and an insufficiént number of obsérvations would have béen
cbtained in other areas; Therefore; somé'areas had to be
sampled more intensively than others so as to assure a
fairly good chance of collecting at least six observations
of each property type in each census tract.l The sampling
intensity was varied by changing the number of years which
were sampled. Preliminary testing in each subdivision was
undertaken so that an estimate could be made of the number
of years for which data collection was necessary in each
property classification. For example, in the Hyde Park
subdivision every single-family property transaction in
1950 and 1960 was recorded. In East Boston, however, the
density of single-family properties is lower and observa-
tions from several years around 1950 and 1960 were included.
In summary, the actual data recording process was
performed by inspecting all the transaction cards in each
subdivision and selecting the transactions which occurred
in the appropriate years for each property classification.
About 18,000 transactions were recorded in this way.
Since only about one in 30 transactions was acceptable,

over 500,000 transactions had to be individually examined.

lProperty types are determined by the number of
families living in the dwelling. The relevant classifi-
cations are one-family, two-family, three-family, and
four-family and over.
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The only instance in which information from more
than one card Was,usédbfor one observation was in the
case of transactions involving new construction. Many
times the information on these properties was incomplete.
If another transaction could be found on property with
incomplete data within one year of the first, the informa-
tion about this transaction was used to supplement that from

the first.

C. Data Processing

Considerable clerical work was necessary to put
the raw data on property transactions into usable condition.
Since the data could not be moved at any time from
the offices of the Mortgage Bureau, they had to be
copiled there by hand from the files. The coding of
structure size and property use classifications was com-
pleted in the initial recording step. After the raw
data were recorded, the street address of each of the 18,000
observations was coded according to its census tract

1

location. Also, the transactions were numbered consecu-

1The primary source for the street address coding
was: Boston House Numbers by Census Tract, published by the
Research Division of the United Community Services of Metro-
politan Boston, 1962, Boston, Mass.. For some of the
"problem" addresses, a second street address coding source
was used: Street Coding Index, prepared for the Eastern
Massachusetts Regional Planning Project by Wilbur Smith and
Associates, 1963-1964. 1In was also necessary to resort to
census tract maps in some cases. The most detalled maps for
this purpose accompany the U.S. Census gg'Housing;‘l960,
City Blocks, Boston, Mass., U. S. Bureau of the Census.
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tively in the order of collection for identification
purposés; Finally;rall the information;,ekcépt thé street
addresses; was transferred to IBM data cards;

Because of the large quantity of data; accuracy
fests were somewhat limited. It was only possible to
search the data for observations which were grossly out
of line. The data were first sorted by census tract and
by land use class. Then, within each tract the assessment-
to-market value ratio was calculated for each observation,
and the mean ratio of each land use class was also calcu-
lated. By comparing the assessment ratio of each observa-
tion with the mean ratio of properties of the same type
within the same census tract, suspicilous observations were
located. These observations, about 500, were then double
checked with the original records. Approximately 10% of
the suspicious observations had to be dropped or corrected
either because of a clerical error or because the original
information was somehow incorrect.

The only question of accuracy with regard to prop-
erty transaction records themselves involves the calcula-
tion of sale price from tax stamps on the deed., Since the
stamps constitute a proportional tax on the sale price of
the property; there is an obvious incentive to understate
the sale price. However, according to the people at the

Mortgage Bureau, understatement of sale price occurs rather

infrequently. When 1t does occur, it is usually easy to
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spot. The Mortgage Bureau attempts to identify all "ques-
tionable" sales of this type on its records. ‘None of these

questionable sales wére included in thé sample,

D; Description of Samples Used

The two basically different observational units
used in this study are individual property transactions
and census tracts. Individual properties usually consist
of land and one primary structure.l Census tracts are
small areas within the city. The Bureau of Census estab-
lishes the boundaries of census tracts for statistical
purposes. The boundaries are designed to achieve some
uniformity of population characteristics, economic status,

2 The average census tract in

and living conditions.
Boston contains roughly 4,000 to 5,000 people. In the
city of Boston there are 155 census tracts which could
concelvably be used in this study.3

Given the two observational units, there are, of

course, two different possible sources of data samples:

1Transactions involving more than one structure
were recorded when the property use was "apartments." For
other property use classifications, transactions involving
more than one structure were not recorded unless it was
possible to determine the sale price and assessment of each
parcel in the group.

2A more detailed description of a "census tract"
can be found in the introduction of any census publication
which presents data by census tract.

3Several tracts could not be included because they
contain the highly transient population connected with the
harbor facilities. Another tract consisting of several
islands in Boston Harbor also had to be excluded.
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individual properties and census tracts. These sources
are related by the fact that individual property data can
be aggregated by census tract and used as census tract
observations. Census tract assessment 1eve1s; market
prices, and structure and lot sizes are all variables
which are census tract averages of individual property
observations. On the other hand, all of the data which

1s obtained from U. S. Bureau of Census sources is only
available by census tract. Moreover, the U, S. Census
data differs from the aggregated transaction data in that
the former is based on a 100% sample of the population and
the latter on a partial sample determined by the purchases
and sales of residential properties.

The answer to the question of which of these two
samples is appropriate for a study of assessment behavior
depends primarily on the type of assessment behavior which
is to be studied. If the objective is to examine regional
assessment behavior, i.e., to examine the variation in
assessment-to-market value ratios among different regions
within the city, then a census tract sample should be used.
In this case the study compares the experience of typical
properties in different census tracts. On the other hand;
if one is concerned with differences in assessment prac-
tices with respect to individual properties, then the
individual property sample is more appropriate., In this
study the primary concern is with regional variations in

effective tax rates, and, therefore, the census tract sample
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is the principal source of information. However, because
of the fact that assessment practices which'aré related
to individual propérty characteristics may créaté regional
differences in assessment practicés; the individual prop-
erty sample is also examined in an attempt to discovér
the extent to which the observed regional data may in
fact have been generated by individual property assessment
phenomena.

With respect to the assessment behavior models
which are developed in the next section, the observational
units for the neighborhood model are census tracts and for
the individual property model are individual properties.
Also, in the ensuing discussion, a "neighborhood" is
usually meant to be the equivalent of a census tract.

A variety of different census tract samples are
used in this study. After the transaction data is coded,
checked for accuracy, and sorted by property type, census
tracts containing fewer than six transaction observations
of a particular property type were dropped from the census
tract sample of that particular property type. Obviously,
with the variation in the density of different residential
land uses from one part of Boston to another, the samples
necessarily differ. Thus, there is a different census
tract sample for each of four property types. Although
eight property types are actually identified, one through
eight housing unit structures, all transactions on four

housing unit structures and over are aggregated into one
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property type. This was necessary because of the relative
scarcity of transaction observations on four housing unit
structures and over.

In addition to the four different property type
samples, the single-family sample 1s separated into white
and non-white census tracts. Thus, there are six different
census tract samples which are used in the estimation of
the neighborhood model in V.C.,3. and V.C.4.,. The individual
property model estimation, V.D., 1s based on single~family
transaction observations from the same geographic area
defined by the single-family census tract sample. Much of
the data which is examined in V.A, is generated from the
entire transaction sample.

Table 1 provides a few summary statistics on each
sample, Data on the city as a whole is also presented for
comparison. Each column, except the last one, describes
a sample which is used in this study. TFor example, the
first column describes the sample which is used to examine
effective tax rate variation on single-family properties.
The first entry in column one indicates that within the
geographic area of this sample, 16% of the structures are
used for single-family occupancy. The last entry at the
bottom of column one indicates that the total single-
family sample encompasses 72% of the total land area of the
city, which 1s 32,749 acres (last entry at bottom of last
column),

On the page following Table 1 is a map of the city



Table 1.

Description of Data Samples

1

Per cent of samples'
structures used by
one-family
two-families
three-families
four-families and
more

Per cent of samples!

résldential land used

for housing
one-family
two-families
three-families
four-families and
more

Single-Family2 Two- Three- Four- .
Total White _Non-White Family Famlly Family + City
16% 17% 3% 17% 11% 4%
21 23 12 25 22 12
57 55 69 54 60 75
100 100 100 100 100 100
17% 17% 5% 167 12% 7% 13%
9 9 12 9 10 9 7
8 8 25 8 11 16 9
100 100 100 100 100 100 100

61



Table 1. (continued)

Single-Family Two- Three- Four-
Total White Non-White Family Family Family + City Totals

C. Per cent of city
totals included
in sample

population 72% 63% 9% 68% 66% 32% 696,197

non-white popu-
lation 53 5 48 54 59 57 63,165
housing units 68 58 10 60 59 36 238,547
total land 72 69 3 75 59 18 32,746
acres

1A11 numbers are percentages except the city totals for 1960. The source
of data for A, B, and "Total Land" of Part C is the land use data supplied by the
Metropolitan Area Planning Commission of Boston. The other figures shown in C are
franthe U. S. Bureau of Census.

2The six samples described here are labeled according to the particular
type of effective tax rate examined with the sample, e.g., single-family, white
effective tax rates: column two.

06
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of Boston. The shaded areas indicate the total area

covered by the single-family propérty sample,

E., Sampling Bias

The source of sampling bias in the transaction
data arises from the very nature of the data itself; The
only properties which appear in the files of the Metro-
politan Mortgage Bureau are those which have been sold;

To the extent that these properties do not constitute
a truly random sample of properties, the transaction
sample is biased.

Unfortunately, it is much easier to argue that some
kind of bias probably exists than it 1s to estimate the
importance of the bias. Although the characteristics of
individuals who buy and sell properties and of the proper-
ties which are bought and sold are probably different from
those of the average property owner and piece of property,
an examination of the housing market itself would be
necessary to determine exactly what these differences are.
There is, however, one bit of evidence which suggests that
the transaction sample is probably not too far off the
mark with respect to market value. The coefficient of
correlation between census tract single-family market value
based on the transaction sample and the value of owner
occupied dwellings; supplied by the Bureau of Census, is
;964; The census variable 1s based on estimates of market

value made by owner occupants. Obviously this fact does



not constitute conclusive evidence of the absence of
extreme bias in the samplé1 'The possibility of bilas in
the transaction sample must qualify all the resﬁlts of

this study.
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CHAPTER IV

Assessment Behavior ModélS'

A, Over-view

The two assessment béhavior models which are devel-~
oped in the following pages represent different aspects of
assessment activity: the determination of average assess-
ment levels by neighborhood and the determination of
assessment levels for individual properties within each
neighborhood{ Variations in neighborhood assessment-to-
market value ratios are explained by variations in relevant
neighborhood characteristics; ratios on individual proper-
ties are explained by the extent to which they differ from
the average property with respect to observable character-
istiecs. Thus, the neighborhood relationship can be written

as follows:
(Iv.1) <At/Pt)i = f(Nil’Ni2’ ces) (1 =1, 2,..., 3),

where (At/Pt)i is the average assessment-to-market wvalue
ratio at time t in the ith neighborhood, and Nil’ Ni2’ ete.,
are neighborhood characteristics. For individual proper-

ties an equation analogous to equation (IV.1l) can be written:

(1V.2)  (ap/pdyy = (8L(ny )0, (0] )0, 00 (A/Py);.

My g

In this case the dependent variable is the assessment-to-
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market value ratio on the jth individual property in the

1th neighborhood. The term, (At/Pt)i’ is the actual aver-

age ratio in the 1%P neighborhood. The (n},) variables

th

J
individual property

represent charactéristics of the 1
in the jth neighborhood. The star superscript denotes

the fact that thé méasurement of the variable is in terms
of its relationship to the mean value of the variable in

the particular neighborhood in which the property is

located. For example,

(nf.)

ij 1 = h[ (Ni)l’ (nij)lj’

where (Ni)l is the mean value of characteristic number one

is the value of that
th

in the ith neighborhood, and (nij>l
characteristic for the jth individual property in the 1
neighborhood. Notice that with respect to individual
property assessments, equation (IV.2) does not imply that
neighborhood characteristics are necessarily considered

by the assessor. Neighborhood characteristics may or may
not influence (At/Pt)i'

In order to make these two models consistent, there
are some restrictions which can be placed on the exact
specification of the g function. It should be formulated
so that when all the individual property characteristics
are the same as the characteristics of the average property,
(at/pt)ij = (At/Pf)i‘ Both the g and h function will be

discussed more explicitly in Section C of this chapter.
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Thé fact that the assessment process is separated,
as shown above, does not mean that the two activities are
independént. It is certainly possiblé that there are
assessment biasésvbased solely on individual property
charactéristics which may explain variations in neighbor-
hood ratios becausé of the clustering of individual prop-
erties with similar characteristics. Thus, when interpre-
ting the results of neighborhood model tests, care must
be takén not to confuse what appears to be evidence of some
type of neighborhood behavior with what is in fact a
reflection of assessment behavior with respect to individ-
ual property variations.

The possible simultaneity of equations (IV.1)
and (IV.2) could, of course, be taken into account, and the
entire system estimated simultaneously. However, from a
practical point of view, in this situation the advantage
of ordinary least squares estimation over simultaneous
equation estimation is very Important. Estimation of
equation (IV.1l), the more interesting of the two, can be
performed with observations totaling less than 100 while
estimation of equation (IV.2) requires the considerably
more cumbersome use of about 2,000 observations. The
difference in convenience between the two estimation proc-

esses 1s not small.
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B. Derivation of the Neighborhood Model

A systematic derivation of the neighborhood model
is undértaken in ordér to provide moré explicit specifica-
tion of equation (IV.1). A linéar,form is chosen to rep-
resent thé relationship between asséssment ratios and
the indépéndent variables. Although this form creates an
estimation problem, it is still preferred over an alterna-
tive multiplicative relationship. The reason for this
choice will be discussed in V.C.2.

The assessment behavior hypotheses, described in
IT.A. and IT.B., suggest that there are certain objectives
of assessment policy which determine a desired pattern of
effective tax rates. Thus, the derivation of a neighbor-
hood model begins by supposing that in each assessment
period the assessor determines a particular desired level
of assessment for each ith neighborhood which is propor-
tional to the average property value in that neighborhocod.

This can be represented as follows:

(IV.3) (8,/P)% = a,

where in the ith neighborhood at time t, (At/Pt)d is the
average desired ratio of assessment, At’ to average market
value, P, and o is the average desired proportionality
factor of assessment to market value. Next, suppose that
there exists a functional relationship between o and rele-

vant neighborhood characteristics. This relationship can
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be written as follows:
(IV.4) o =;f(Nt);

where Nt represents several rélévant neighborhood charac-
teristics., If equation (IV.4) is in fact linéar, it can

be written as,

(IV.5) @ = a5+ a Ny + a N, + «eo .

By substituting (IV.5) into (IV.3) we arrive at the

followlng equation:

d"' \ ® e 0
(IV.6) (At/Pt) = a, + alNl + a2N2 + .

Given that in some sense the asséssor has a target
assessment ratio, the hypothesis discussed in II.C. argues
that there may be a lag in the adjustment of the actual
ratios to the desired ratios. In order to incorporate this
hypothesis into the neighborhood model, equation (IV.6) is
substituted into equation (II.3). As a result, the speci-
fication of the relationship represented by equation (IV.1)

is as follows:
(IV.7)  (A_/P.) = B4(AP/P) + B F(AP/P) + ay + o N,

+ N + e

%22
The variables (AP/P) and F are from equation (II.3) and
represent price change and transaction frequency respec-

tivély.In equation (IV,7) actual neighborhood assessment
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ratios are seen to be a linéar function of several neigh-
borhood characteristics and a price change variable'..l As
noted earlier; it 1s unfortunate that variables which
directly quantify assessment policy considérations are
not available, They could bé used instead of the N's

of equation (IV.7). Strictly speaking, the price change
variable also represents a neighborhcod characteristic
and is perhaps closely related to other characteristics.
However, its special dynamic relationship with the depen-
dent variable is more explicitly described by the model.
Obviously, if time series data were available, the dynamics
of the assessment process could be formulated in a more
powerful model, Unfortunately, we are limited to this
admittedly crude attempt to capture at least some of the

dynamic flavor of the assessment process.

C. Derivation of the Individual Property Model

Compared to the neighborhood model, the derivation
of the individual property model, equation (IV.2), is
rather straightforward. Remember that the purpose of this
model is to explain the deviation of individual property
assessment-to sale value ratios from the mean ratio in each
neighborhood. The independent variables are deviations in
individual property characteristics from the mean value of

the characteristic in each neighborhood.

1see footnote -3; page 33 for exact definition of
(ap/P).
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The specification Qf equation (IV42) which is
chosen describes the deviations from the méan as the ratio
of the individual property characteristics to the mean
value of the characteristics;"Thé‘dépéndent variablé is
also defined in this way: Thus; thé rélationship can be

written as

(a,/py)s .n., n, .-
S (il 2 S
(IV.8) W = YO + Y1 (N‘;—')l + Yo (N_l‘—)2 + .

All of the lower case lettérs in the above refer to

individual property variables; all of the capitalized

letters refer to neighborhood Variables.l
Notice that in equation (IV.8) the ratio variables

have unique values for each property in the sample even

though these values are jointly determined by a unique

14 second specification of equation (IV.2) is also
possible., In this case the deviations from the mean are
described as differences between the value of individual
property characteristics and the mean value of the char-
acteristics. Thus, equation (IV.2) can be written as
follows:
[(ag/pglyg - (Ag/Pedgd = vg + vy(ngg=Ny)q + vp(ngg=Nydokeer,
where the notation is the same as for equation (IV.8).

Since there is no theoretical basis for preferring
either of these two specifications of equation (IV.2),
both were estimated. However, only the results of the
estimation of equation (IV.8) are reported. This choice
is made because equation (IV.8) performed somewhat better
than the alternative formulation in terms of the proportion
of variance explained and the significance levels of the
regression coefficients. Moreover, the results of the two
estimationsare highly consistent in terms of signs and
relative magnitudes of coefficlents.



individual property value and a neighborhood average.
The latter is, of course, the same for each property

within the same neighborhood.
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CHAPTER V
Empirical Tests of Hypothésés

In this chapter a variety of empirical tests are
performed on the assessment behavior hypothéses which were
developed earlier in Chapter II. Most of the results are
obtained from ordinary least squares regréssion analysis
of assessment behavior models. Howéver, some interesting
evidence can be found from direct examination of effective

rate patterns.

A, Effective Tax Rate Variation Among Property Types

As indicated in Chapter III, it is possible to
classify each property transaction and therefore each
assessment-to-market value ratio according to the number
of dwelling units for which the structure is designed.
Table 2, page 63, represents citywide averages of assess-
ment ratios for each property type for 1950 and for 1960.
In parentheses below each mean 1s the standard deviation
of the distribution and immediately below it the number of
observations for each year-type group.

The evidence of Table 2 is quité clear; different
property types are treated differently; Méan assessment-

to-market value ratios increase steadily with increases in
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Table 2: 1950 and 1960 Assessment-to-Market
Value Ratios, Standard Deviations, and
Number of Observations by Property

Type

Property Types iééd “1960
Single-family 5625 .3840
(.2176) (.1786)

2352 2133

Two-family .6058 4296
(.1813) (.1601)

1976 2102

Three-family ;7320 5322
(.2133) (.2029)

2426 2150

Four-family .8836 .5998
(.3168) (.2286)

251 167

Five-family .8793 . 6094
(.3054) (.2369)

56 69

Six-family .9108 .6709
(.2838) (.2240)

140 243

Seven-family .9375 .7008
(.3035) (.3193)

243 245

Eight-families or more o448 .5917
(.2567) (.2090)

290 419
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the number of families per structure. In 1960 the lowest
mean ratio is that for single-family properties; .3840.
The highest ratio is for seVén—family properties, .7008.
The only significant exception to this pattern in 1960 is
the mean ratio on structures with éight—families or more.
This particular ratio 1s less than thé méan ratios of
property types four through seven. One explanation for
this deviation from the pattern is that the eight-family
or more property type includes many large apartment build-
ings. Perhaps special tax treatment was afforded these
structures beginning some time after 1950. The only other
exception to the general pattern of increasing ratios is in
the 1950, five-family group. However, this deviation 1s
well within the margin of statistical error.

Table 2 also shows that assessment ratios declined
in every property class between 1950 and 1960, Moreover,
the decline i1s about the same magnitude for each property
type.

Although there are several possible explanations
for the assessment ratio pattern shown by Table 2, an
assessment behavior hypothesis based on the application of
a benefit principle appears to be the one most consistent
with the results. Given that the population density per
dollar of property value rises with the number of families
per structure; rising assessment ratios tend to equalize
per family tax burdens among various property types. Even

though there may be taxpayer pressure for intra-neighbor-
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hood uniformity, assessment ratio differentiation based on
property‘types.is probably an accéptablé'form of asséss—
ment discrimination;

The fact that single-family properties are the
most favorably treated is consistent with an argumént made
earlier that single-family propérty ownérs are perhaps the
most politically effective group of residéntial property
owners. However, this hypothesis does not explain why
there is a progressive gradation among the other property
types. The existence of a satisfactory political explana-
tion for the entire inter-property typé pattern would appear
to be unlikely.

Another explanation for the results of Table 2 is
that inter-neighborhood assessment ratio variation is the
underlying reason for the inter-property type variation.
The fact that different property types are concentrated in
different neighborhoods makes this explanation a distinct
possibility. For example, single-family properties may not
be receiving preferential treatment because of thelr prop-
erty type but because most of these propertles are located
in areas of the city which have low assessment ratios for
all property types. However, close examination of assess-
ment ratios by neighborhood does not support this explana-
tion. In 1960 there are 53 neighborhood observations with
at least six assessment ratio observations for each of the
first three property.types; In 40 of thésé néighborhoods;

the order of assessment ratio magnitudés by property type
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is exactly the same as that displayed by Table 2. More-
over; only two of the order inversions are caused by a
difference in assessment ratios of more than 5%. Evident-
ly, the general pattern of Tablé'E is indicative of what
one could expect to observe in almost any aréa of Boston.

It is also possible that the rate of price increase
falls with increases in the numbér of famillies per struc-
ture, Given a lag in the assessment méchanism a differen-
tialrate of price increase of this type would yield the
observed pattern of assessment-to-market value ratios if
the differences in the rates were large enough. Although
the actual price increases of the different property types
show a general tendency to decline with increases in the
number of families per structure, the price increases are
all within three percentage points of one another. Such
small differences could account for only insignificant
differences in assessment-to-market value ratios.

One final explanation for the positive relationship
between families per structure and assessment ratics 1is
that structure size also tends to increase with families
per structure. If assessors weight the size of a structure
too heavily in thelr estimation of total property wvalue, then
perhaps it is this error which is the real cause of the
observed pattern of assessment ratilos. However; it is hard
to believe that assessment errors of this type would cause
very large variaticns in assessment ratios; The highest

ratios are almost twice the size of the smallest.
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B. New Construction

There are several reasons to expect asseSsmént
ratios on properties withfnéle constructéd”buildings to
be higher than on older propértiés:’ Thé'asséSsment lag
hypothesis argues that asséssménts tend to lag by neilgh-
borhoods. The updating of asséSsménts i1s not performed
randomly on individual propértiés throughout the city.
Instead, one area at a time is reassesséd: Howéver, when
a new structure is built on a wvacant 1ot; reassessment of
that individual property is unavoidable. Given a trend of
generally rising prices, assessments aré usually lower than
what the assessor would like them to bé. Therefore, there
probably 1s a tendency to assess newly constructed proper-
ties at somewhat higher ratios than others in the same
neighborhood. Moreover, since newly constructed properties
either have been very recently sold or are about to be
sold, market value is well-known. Thus, the assessor has
no reason to underassess because he is uncertain of the
exact size of the assessment-to-market value ratio which
he 1s establishing.

Unfortunately, data on new construction are not
very satisfactory. To begin with, there is only a limited
amount of new residential construction in Boston; which is
a clty where over 90% of all residential properties were
built before 1939. Thus; the sample of newly constructed
properties is smalll Anothér problem is creatéd bécause

the property transaction records do not reliably identify
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transactions involving new construction. The data on some
new construction transactionswere incomplete; thus exclud-
ing these observations from the samplé. Also; not all new
construction transactions were idéntifiéd as Such; and; as
a result, they were recorded as normal transactions;
Nevertheless, based on the data which does exist, it
appears that new construction tends to be assessed at a
higher proportion of market value than other properties

of the same type.

In neighborhoods where new construction is observed,
the mean assessment ratios for the new construction are
compared to the means of properties of similar types.
Comparisons are made by neighborhood so that other factors
can be held reasonably constant in each case. There are 35
of these intra-neighborhood comparisons between new con-
struction and older properties of similar types. In 20
cases the assessment-to-market value ratios on the new
construction are higher, and in 13 cases they are lower.
The ratios are equal in two cases. The average difference
between the ratios is about 5%.

Additional evidence consistent with the above was
obtained from a citywide sample of transactions which were
identified only as "houses." Supposedly; this property
description is frequently given to newly constructed single-
family dwellings. There were 235 of these transactions in
1960 with an average assessment ratio of ;4&06. This is
significantly higher than the ;3840 ratio on older single-

family properties in 1960,
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Another test of the hypothesis that the assessor
discriminates against new construction would be to include
a variable representing thé.néighborhOOd dénsity of new
construction in the assessment béhavibr model which is
tested in the next section; HowéVér;,bécause of the véry
small number of census tracts with'any néw single-family

construction in 1960, this would not be very informativé.

C. Neighborhood Model

The assessment behavior hypothéses of Chapter II
suggest numerous reasons for variations in éffective tax
rates by neighborhood. In order to test these hypotheses,
an assessment behavior model is developed in IV.B. The
final formulation of this neighborhood assessment behavior

model is reproduced below:

(Iv.7) (A /Py) = By(AP/P) + BlF(AP/P) *ag + agNg

+ u2N2 + e,

Testing of equation (IV.7) will be performed by use of
ordinary least squares regression analysis.

The empirical tests are based primarily on a 1960
sample of single-family properties. Although some tests
are performed on other 1960 samples, namély; two-family,
threeﬁfamily; and multiple-family properties; the single-
family sample is preferred for several reasons. First;

single-family properties possess relatively more homogeneous
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characteristics, ThUS;'thiS,claSS”Of property lends it-
self more readily than do othér’classés’of property. ﬁo the
establishment of uniform asséSsmént.standards:' Secbnd;
the relatively large numbér of observable'saléS‘of single-
family properties allows the broadest possiblé Cross-
section of the city to be studied: Thé use of any other
property classifications considerably reStricts*thé sample.
The results based on samples other than that of single-
family properties are examined as a group at the end of
Chapter V. after a detailed discussion of the single-family
results, A description of éach of thése samples can be
found in III.D..
1. Variables of the Model
The following discussion spécifically defines each
variable which is tested in equation (IV,7). In addition,
the relevance of each independent variable with respect to
the various assessment behavior hypotheses 1s discussed.
Since the model attempts to explain variations in 1960
assessment-to-market value ratios, all of the variables,
except the price change variable, are based on a 1960
cross-section. Price change is derived from a 1950 and
1960 cross-section,
a. Dependent Variables

As described in III.D;; neighborhood assess-
ment and market value; At and Pt réSpeCtivély; aré averages
of assessments and sale prices by néighbdrhoodl Unless

otherwise indicated, the assessment-to-market value ratios
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are those of single-family properties. The "t" subscript
is, of course, equal to 1960.
b. Independent Variables

Price Change and Transaction Freguency

Price change and transaction frequency are
both already explicitly included in equation (IV.7). The
price change variable tests the effect of assessment lags
on assessment-to-market value ratios, and the transaction
frequency variable, which enters multiplicatively with
price change, tests the effect of transaction frequency
on the length of the assessment lag.

Price change is defined as (Pt'Pt—l)/(Pt +
Pt_41)/2), where P, is the 1960 average price and P¢_y is
the 1950 average price. The average prices are obtained
from the sample of individual property transactions.

Transaction frequency is defined as the per-
centage of single~family properties which are sold per
year. Because the number of sales can only be measured
for the period of time in which transactions were recorded,
1960 is the only year within the 1959-1961 data collection
period in which single-family transactions were recorded
in every section of the city. Information on transactions
for the entire period 1958-1960 would be much more desirable.
Data on the total number of single-family properties in

each neighborhood are taken from the U.S. Census of Housing.
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Housing Conditions -

There are three available measurés,of_general
néighborhood housing conditions; and éach”one-may reflect
slightly different aspects of aéséSémént béhavior.

First, there is an index of the physical
condition of residential strﬁcturéé; It is defined as the
percentage of dwelling units classified as dilapidated or

deteriorated by the U.S., Census of Housing. In connection

with this variable, the assumption is made that the general
physical condition of structures within a neighborhood
is associated with important housing market externalities,
To the extent that assessors do not consider the effect of
negative housing market externalities, they will over-
estimate market value, and assessment-to-market value
ratios will tend to increase with the degree of deteriora-
tion. However, there are at least two other hypotheses
which are also consistent with a positive relation between
deteriorated and dilapidated housing and assessment-to-
market value ratios: an assessment policy based on a
benefit principle of taxation and an assessment policy
which, because of the several possible social goals dis-
cussed in II.A,, tends to favor "nice" neighborhoods.
Deteriorated neighborhoods not only require higher per
capita public servicé expenditures but also are not likely
to be considered "nice" neighborhoods.

A second measure'of housing quality is the

degree of overcrowding in terms of persons per room, Like
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physical deterioration;,overcrowding is also associated
with negative housing marketieXtérnalities: .Moreover;.it
is positively correlated with physical détérioration:
Thus;’all the reasons.given,abové'for éxpecting a positive
relationship betwéen percentagé of détériorated housing
and assessment-to-market value ratios also suggést a
positive relationship between the degréé of overcrowding
and assessment-to-market valué ratios: The only reason
for the assessment process to differentiate between dete-
rration and overcrowding is the possibility that crowded
neighborhoods exert relativély moré political pressure on
assessment decisions, However, this possibility is un-
likely because any potentially greater political power of
overcrowded areas 1s probably nullified by their relative
lack of political sophistication.

The measure of overcrowding which is used 1s
the percentage of housing units with 1.01 or more persons

per room, The data source is the U.S. Census of Housing.

The age of structures is a third housing
condition variable which may be related to assessment
behavior. Presumably, some concept of depreciation is in-
volved in the estimation of market value. If depreciation
schedules are incorrect and are consisténtly applied, there
will be systematic variation in assessment ratios according
to age. The particular pattern of variation will bé a
function of the type of error connécted with the'éstimated
depreciation schedule. It is also possible that thé value

of older properties is simply more difficult to estimate
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accurately and that, realizing this, the assessor tends to
undervalue Qlderxproperties.rélativé'to néWér.propérties;
Relative‘undérvaluation errors aré 1eés likely to créate
taxpayer discontent than relativé ovérvaluation'errors.
The positive relationship bétwéén agé'and physical
deterioration suggests that thé agé'variablé may refléct
some of the physical deterioration effect. However; the
importance of this possibility cannot bé too great because
age is not a very reliable indicator of négative external-
ities in the housing market. For instancé; in Boston the
structures in neighborhoods with low guality housing are
generally older than those in thé outlying sections of

the city, like Hyde Park, where housing quallty is much

higher. On the other hand, some of the very oldest sectilons

of Boston, like Beacon Hill, consist of predominantly high
quality structures.

The only available measure of structure age
is based on all of the structures in a given neighborhood.
The structure age variable is obtained from the U.S.
Census of Housing and is defined as the percentage of
structures built before 1939. It would, of course, be
much more desirable to know the age of the structures
which were sampled by transactions.

" Racial and Ethnic Composition

Three variables represénting racial and ethnic
composition by neighborhood aré tésted in equation (IV.7).

They are measured as population percentagés of Irish,
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Italians, and Negroes. The data are obtained from the

U.S. Census of Population., The racial and ethnic variables

test the importance of political factors in the assessment
process. It is expected that political considerations tend
to favor the politically influential Italian and Irish
neighborhoods and to discriminate against Négro areas.
However, differentially high effective tax rates in Negro
neighborhoods may also reflect the influence of other
factors in the assessment process; First of all, there may
be a desire to maintain a certain racial mixture within the
city by using lower effective tax rates to counteract the
outward migration of white citizens. Secondly, Negro
population density is assoclated with negative housing
market externalities which can also be imperfectly cap-
tured by other variables in the model. Thus, the partic-
ular causal relationship between Negro density and effec-
tive tax rates may be difficult to determine.

Income and Market Value

Median family income data is obtained from the

U.S. Census of Housing. Market value data specifically

defined as the "average value of owner occupied dwellings"

are also taken from the U.S. Census of Hous’ing.l Another

measure of single-family market value 1s based on the sample

1Value data are restricted to owner occupied units
having only one housing unit in the structure and no busi-
ness assoclated with the property, i.e., single-family
properties.
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of property transactions. Thé two market value measures
are very highly correlated; 'Howéver; since the purpose of
this independent variable 1s to captﬁre neighborhood
characteristics as opposed to the specific characteristics
of the sampled properties; the census measuré is preferred.
Moreover, in IV,C.2, it will be argued that; because of a
possible estimation problem, there is an additional reason
for preferring the census measure of market value over the
transaction sample estimate.1

Market value and family income are, of course, very
closely related. In fact, they are perhaps too closely re-
lated for regression analysis to reveal any differences
between them which may exist in thelr relationships with
assessment ratios. However, thilis collinearity problem is
more appropriately discussed when the estimation of the
model 1s presented.

The assessment behavior hypotheses suggest several
reasons to expect a negative relationship between assess-
ment ratios and the market value and income variables. An
application of the benefit principle and/or an effort to
differentially favor "nice" neighborhoods would be consis-
tent with a negative relationship. Moreover, although it
is possible that market value and income capture somewhat

different dimensions of a wide varilety of neighborhood

1Since regression results are about the same using
both market value measures, this is not a crucial decision.
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characteristics, both variables are probably related to
externalities.in.much”thé Samé way;v To the éxtent'that
thé asséSsmént proceSS'failé‘to také éxtérnalitiés into
consideration; there will bé'a tendéncy‘to.undérestimate
market value in areas with’positivé'éXtérnalitiés and to
overestimate value in areas with'négativé‘éxternalities.
The only real difference betweén thésé.variables
exists because market value 1s directly observablé by the
assessor whereas family income is not. Nevertheless; the
assessor certainly has some general notion of what are high

and low income neighborhoods.

The hypothesis of Chapter II part B holds that the
market value of residential property is a function of two
important factors: the characteristics of the specific
property and the general character of the neighborhood in
which the property is located. It is the assessor's esti-
mation of the first factor's contribution to market value
which is directly related to the two variables, lot size
and structure size. The lot size variable is defined as the
land area of a lot, and the structure size variable measures
only one dimension of structure size, the height of a struc-
ture in terms of stories.

Although the hypothesis of II;B; stresses the possi-
ble importance of assessmént errors caused by failure to
consider the influence of neighborhood factors on market
value; it is also possiblé that there are systematic errors

in the estimation of the specific property component of
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total value. Objective appraisals of individual properties
must rely on certain "rules of thumb"™ which take into ac-
count many readily obServable'phjsical characteristics.

Lot size and structure'sizé aré two'obVioﬁs flactors which
are considered. However; to the extent that the "rules

of thumb" are incorrect; assessment ratios will tend to be
biased. For instance; if lot size is wéighted too heavily,
then properties with larger lots will bé assesséd at higher
ratios than properties with smallér lots:

This suggested relationship betwéen structure and
lot sizes and assessment ratios is based essentially on
individual property assessment décisions; If such a rela-
tionship does in fact exist, the reason that it may account
for some of the variation in neighborhood assessment-to-
market value ratios is that there are concentrations within
the city of properties with similar physical characteristics.
A further test of this hypothesis is provided by the esti-
mation of the individual property model.

In addition to their possible relationship to
individual property assessment decisions, these two vari-
ables are probably associated with several aspects of
general neighborhood character, For example, taller single-
family buildings tend to be older and more deteriorated:
Larger lots are characteristic of the neWer; higher income
neighborhoods; Thus; both variables may also explain somé
assessment-to-market value ratio variation which is associa-

ted with variations in neighborhood characteristics.
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Perhaps an even more important neighborhood
characteristic which may be,refléCted by the average
structure size of singleAfamily dwéllings is suggested by
the results shown in V;A; Théré; it is clearly-démonstra—
ted that multiple family structures have generally higher
assessment ratios than singlé4family structures; In view
of this situation, it is possible that assessment ratios
on single-family dwellings ténd to bé highér in neighbor-
hoods which have a relativély higher concentration of
multiple family dwellings than in néighborhoods with rela-
tively low concentrations of multiple family dwellings.
Since taller single-family buildings are more likely to be
located in neighborhoods with relatively high multiple
family density, single-family structure size would tend to
be positively related to assessment ratios. The influence
of multiple family density on single~family assessment
ratios in predominantly multiple family neighborhoods may
be due to the existence of less single-family taxpayer
resistance to higher assessments. In such neighborhoods
the single-family owner 1s surrounded by many properties
which have higher assessments than his own, and therefore,
he is likely to be less inclined to complain about his
own high ratio;

The fact that structure size and lot size may
pick up certain neighborhood charactéristics which are not
well accounted for by other variables may soméwhat compli-
cate the interpretation of the results. This possibility

will be further analyzed in the discussion of regression
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results.

- Single-Family Structure Density.

Data on singléAfamily structure density are

obtained from the'U.S.'Cehsﬁs‘gg'HoﬁSihg. ‘The exact

definition of this variable ié thé fraction of total
housing units contained in singlé;family structures.

With respect to asséssment behavior hypotheses,
single-family density may indicate sevéral rélevant neigh-
borhood characteristics., First, single~family occupants
are usually owner occupants, and owner occupants, as a
group, are likely to exert greater political pressure on
assessment decisions. Secondly, a predominantly single-
family neighborhood is likely to be a well-maintained
neighborhood. Single-family occupancy is a characteristic
of high quality housing while in areas of low gquality
housing, single-family structures are relatively scarce.
Thirdly, the density of multiple family structures is, of
course, inversely related to single-family density. Thus,
this variable may represent the effect of multiple family
densities on single-family assessment-to-market value
ratios., The multiple family effect is described in the
previous discussion of the structure and lot size variables.
A1l three of these neighborhood characteristics which are
assoclated with single-family density suggést a negative
relationship betwéen singléAfamily density and assessment-

to-market wvalue ratios.
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Areal Share of Residential Land

A possible source of political pressure which
would tend to benefit singlé—family propérties may be ex-
erted by all residential propérty ownérs; That is to say,
the assessment process may favor all types of residential
property in predominantly residential areas; A variable
which measures residential density is the areal share of
residential land or, more specifically, the fraction of
total land area in each census tract which is devoted to
permanent residential uses., The data for this variable
are obtained from the land use survey conducted by the
Metropolitan Area Planning Council.

2. A Problem in Estimation

Equation (IV.7) which was developed in IV.B. is a
linear specification of equation (IV.1). Now that the
various independent variables have been defined, it is
appropriate to discuss the estimation problem associated
with equation (IV.7). In the process of developing equa-
tion (IV.7),several implicit assumptions pertaining to the
error term were made. These assumptions must now be made
clear. Essentially, we hypothesized a model of the follow-

ing general type:
(v.1) A = [f(Nl,Ng, e )] P+,

where n 1s the error term, This equation divided by P

yilelds equation (IV.7), or,in terms of the above,
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(v.2) A/P =if(NiaN2;.~;;-) + h/P:

Thus; we have two different error terms in (V.1) and (V.2).
Which is the true error term; n or n/P? The assumption
which has been made in this réspedt is that the latter is
the more desirable formulation bécaﬁsé n/P is moré likely
to be randomly distributed with constant variance than is
n. In equation (V.1) the variance of the érror; n; is
probably a positive function of P, i.e.; higher priced
properties are more likely to havé large absolute assess-
ment errors than lower priced propertiés. Moreover; in
equation (V.2) where A/P is the depéndent variable; the
variance of the error is likely to be more uniform. In
short, division by P reduces thé hétéroscedasticity of
equation (V.1).

Unfortunately, the above solutlon poses another
problem. As suggested in the last section, one of the N's
in equation (V.2) is expected to be P, the mean sale price
of recorded transactions. This implies that the denomina-
tor of the dependent variable in equation (V.2) is itself

an independent variable, i.e., equation (V.2) becomes
(V.3) A/P = £(P, Ny, N,y ... ) + n/P.

This situation allows possiblé spurious correlation between
A/P and P to bias the estimated coefficient of P downward.
One way to avoid this problem is to estimate a

multiplicative specification of équation (IV.7). 1If this
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is done, the heteroscedasticity problem does not exist.l
Furthermore, the spurious correlation problem is removed.
Unfortunately, hOwever;,a multiplicative model imposes an
unrealistic requirement on thé rélationship betWéen assess-
ment-sales ratios and several indépéndent variables.
Specifically, the problem is that a multiplicative, or
double-log, equation relates pércentage changés between the
dependent variable and the independent variables. Although
this relationship may serve as a fairly good approximation
over the observed range for several of thé dependent vari-
ables such as income, market value, price change, structure
size, and lot size, 1t is a less than adequate representa-
tion of the others,

The problem can be illustrated by an examination
of the observed range of the variable defined as percent
non-white housing unit occupancy. A multiplicative equa-
tion implies that a difference in Negro densities of 0.2%
and 0.4% will have the same percentage effect on assess-
ment-sales ratios as a difference of U40% and 80% because
in each case one value is larger than the other by an
equivalent percentage. Not only is this type of relation
highly unlikely, but the problem of how to deal with zero

value observations 1s also created. Thus, if the housing

lIn fact, estimation of (V,1) and (V.2) will yield
exactly the same results; only the coefficient of multiple
correlation will be different.
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condition variable or any of the ethnic or racial variables
turn out to be significant variables, a linear formulation
is preferred.

Given a preference for a linear specification, the
importance of the spurious correlation problem can still be
diminished. Instead of using the same variable to repre-
sent market value on both sides of (V.3), some other vari-
able may replace P on the righthand side of (V.3). If this
other variable is less than perfectly correlated with P,
then the spurious correlation is at least reduced. As noted
in V.C.1l.b., two variables representing neighborhood market
value are available. Moreover, it is argued in V.C.1l.b. that
the alternative variable is preferred for theoretical reasons.
The alternative to the mean transaction price is the average

value of owner occupied dwellings.

3. Estimation of Neighborhood Assessment-to-Market
Value Ratios: Single-Family Properties
Using the neighborhood assessment behavior model
which is described by equation (IV.7), single-family assess-
ment-to-market value ratios are estimated by ordinary least
squares. For convenient reference the model to be estimated

is restated as follows:
(Iv.7)  (Ag/Py) = By(AP/P) + gF(AP/P) + o + a1Ny

+ a2N2 + ...,

where At and Pt are 1960 averages of assessments and sale

prices on single-family properties; AP/P 1s the single-family
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percentage average price.Changekbetween.1950,and 19603 F
is thé peﬁcéntagé'of Singlerfamily'propertiéé which”aré
sold‘pér yéar; and the N's are varioﬁs neighborhood char-
actéristics which”aré'discuSséd in one of the précéding
sections of this‘chaptér;‘c;l;b. Regression results based
on varioﬁs combinations of independent variables and on
different data samples are shown in tables which are con-
tained in Appéndix A, A simple correlation matrix is
presentéd in Appendix B. Each regression equation is
labeled by its table number and its number within the
table; e;g.; in Table 3 the equations are labeled 3.1,
3.2, ete..

Each entry in the tables consists of the regression
coefficient, the elasticity of the dependent variable with
respect to each independent variable, and the t-statistic
associated with the regression coefficient. The elasticity,
which is in brackets below the regression coefficient, is
presented in order to facilitate the comparison of the
effects of different variables which are not measured in
the same units. Each elasticity is calculated at the point
of the means because the elasticities of a linear relation-
ship vary continuously over the variable range. The t-

statistic 1s in parentheses below the elasticlty.

The entry of an asterisk in the table indicates that
the independent variable did not significantly improve the

éiplanatory powér of the equation. The specific criteria
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used to decide whether or not a variable should be included
are the t-statistics and the standard error of the régrés—
sion., If the t-statistic of a variable is equal to or
_gréatér than 1;0 and the inclusion of that variable lowers
the standard error of the regression; it is considered to
be significant: The results presented are those without
the insignificant variables. A dash indicates that there
is é bfiéfi reason why the inclusion of the variable was
déemed to bé inappropriate, The particular reasons will

be made clear in the course of the discussion.

The results shown in Table 3 indicate that the in-
dependent variables in each regression explain a substan-
tial part of the variation of the dependent variable.
Depending on the particular equation, the coefficients of
multiple correlation indicate that from 74% to 81% of the
variation is explained. The fact that the F-statistics
are greater than what is required at the 0.01 confidence
level denotes that highly significant associations exist
between the independent and dependent variables in each
regression.1 Since the goal here 1s to attempt to explain
the systematic variation in assessment ratios while recog-
nizing that a significant part of the variation is random,

the most important tests of the model lie in the significance

 Ror 86 observations and eight variables (including
a constant), a F-statistic of 2.73 or greater is sufficient
to reject the null hypothesis that no relationship exists,
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and reasonableness of the results pertaining to individual
variables;

In order to simplify the expostion; the regression
results of oné variable at a time are discussédl The
variables répresénting price change and transaction fre-
quenc&,racial and ethnic composition, and housing condi-
fions are discussed first; The results of these variables
are not significantly affected by certain constraints which
are placéd on the model in an effort to analyze the results
associated with some of the other variables. The next
variables discussed are income and market value, Because
of the high collinearity between these two variables, the
model is not estimated with both variables together. Re-
gression equation (3.1) is the result of estimation without
the income variables, and the regression equation (3.2) is
the result of estimation without the market value variable.
Following the discussion of the income and market value
variables is a discussion of the structure and lot size
variables and the problems of interpretation related to
fhem. Finally, after the results of the full model have been
presented, some further results connected with the racial

effect and the transaction frequency effect are discussed.

According to the assessment lag hypothesis, price
increases ought to be negatively related to assessment

ratios, i.e.,vBO < 0, In addition, given the 1950 average
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assessment and the average level of market prices in 1950
and 1960, it is possible to calculate the value of 80
which would réSult from a COmpléteflack of asseSsmént

1 This minimum value of BO is -;41. The re-

adjustmént;
_gréssion rééults provide rathér.good substantiation of the
lag hypothésis: The'éstimated price change coefficient,
BO; is highly significant; and it lies in the expected
rangé if .41 to 0,°

Not supportéd by the results of Table 3 is the
supposed efféct of transaction frequency on the length
of the asséssment lag; Although the coefficient of the
multiplicative term; Bis is greater than zero, as expected,
it is not significant. (Since the multiplicative term is
not significant in any of the regressionsshown in Table 3,
no entry is made for it in the table.) However, given the
poor quallty of the transaction frequency data, this evi-
dence cannot be considered conclusive., Another test of
the transaction frequency effect is performed at the end
of this section.

An indication of the magnitude of the price change

influence on assessment-sales ratios can be obtained by

calculating the estimated average value of the unobservable

1see footnote 1, page 34.

2With 79 degrees of freedom, a coefficient is
significant at the ,01 level if its t-statistic 1s equal
to or greater than 2,58,
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variable, (A6/P6)d, which is the.desired.1960-ratio; The
value of (A6/P6)d calculated from regression equation (3.1)
is ;M67; and it prbvidés an estimate of what the average

asseSsmént ratio would have been in 1960 if prices had not
changed between 1950 and 1960.% This .467 estimate is 18%

higher than the actual 1960 ratio of .396.

Negro population density is the only one of the
three racial and ethnic variables which is significant in
equations (3.1) and (3.2). The coefficient of the Negro
density variable passes the t-test at the .01 confidence
level while the t-statistics of the Italian and Irish
density variables are considerably less than 1,0, The
positive sign on the Negro variable indicates that rela-
tively high assessment ratios are associated with areas
of relatively high Negro densities. Moreover, given the
wide variation in Negro densities, a Negro density elas-
ticity in the vieinity of .039, as shown in equation (3.1),
implies that there is a substantial jump in assessment

ratios in Negro areas, ceteris paribus. A detailed exami-

nation of the racial effect is undertaken following the
variable by variable discussion of the results. At that
time a more precise estimate will be made of the positive

tax differéntial which 1s levied on Negro areas.

1Calculation of this estimate involves multiplying
the mean. of the price change variable by its regression
coefficient and subtracting this negative result from the
mean of the dependent variable.
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These results are consistent with those of the
Oldman and Aaron assessment-to-market value ratio study
of Boston; Their study estimates a 54% ratio of assessed
value to market valué on single-family properties in the
prédominantly Négro Roxbury section and a 34% ratio for

1 4

single-~family propérties in the city as a whole.
similar estimaté made on the basis of the present study
indicates that in the eight census tracts with the highest
Negro densities, average density 64%, the assessment ratio
on single-family properties is 64%. The ratio on single-
family properties for the entire city is MO%.2

One possible explanation for this apparent tax rate
discrimination against Negro neighborhoods is based on the
fact that many Negro neighborhoods are slum neighborhoods.
It can be argued that the relatively large negative housing

market externalities and the below average inflation of

property values in slum areas both combine to cause higher

10. Oldman and H., Aaron, "Assessment-Sales Ratios
Under the Boston Property Tax,'" National Tax Journal,
March, 1965, p. 40.

2The reason for the rather substantial difference
between the absolute values of the Oldman and Aaron esti-
mates and the estimates of this study is partially due to
observations., This study's estimate is based on census
tract observations., Oldman and Aaron's is based on 1ndi-
vidual property observations., Since there are relatively
fewer individual property observations in Roxbury, these
above average observations are given less weight in the
Oldman and Aaron study. Also, the eight census tracts with
highest Negro densities do not encompass the same geograph-
ical area as Roxbury because these census tracts are not
all in Roxbury and all census tracts in Roxbury are not
among the eight selected census tracts.
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assessment ratios in Negro areas.l However, withlin the
assessment model both of these factors are taken into
account by specific variables, which in equation (3.1)
are the density of deteriorated and dilapidated housing
and the average price change of single-family properties.
With these two variables also included in the regression,
it is difficult to explain the strong performance of the
Negro density variable based solely on a "declining"
neighborhood argument.

A better explanation of the Negro effect is that
it is the result of factors related to the relative polit-
ical weakness of the Negro community. As suggested earlier,
the city is probably not concerned about losing Negroes to
the suburbs., A more likely fear is that of gaining large
numbers of Negroes from the South. Moreover, the migration
of middle-to-upper income families, almost exclusively
white, to suburbia is of great concern to the city. Add
to this situation the Negro community's lack of influence 1in
Boston politics, and a political explanation for what is
observed 1is certainly possible.

Although the signs of the Italian and Irish variables
are negative, as expected, their insignificance in equations

(3.1) and (3.2) suggests that these groups do not influence

lThe simple correlation between Negro density and
density of deteriorated and dilapidated housing is .53.
The average density of deteriorated and dilapidated housing
units in Negro areas is .47 compared to .14 in the rest of
the city. The average percentage price increase on single-
family dwellings between 1950 and 1960 is 9% in Negro areas
and 40% in the rest of the city.



92

assessment,decisions.l

" Perhaps neither of these communi-
tiéS'iS'sufficiently concéhtrated'to allow an-efféctive

discriminatory policy on their béhalf.

‘Hoﬁsing Conditions

Only one of the three housing condition variables is
significant when all three are included as explanatory
variables. Thé density of deteriorated and dilapidated

housing has a positive sign and is significant at the 95%

confidence level in equation (3.1) and at the 98% confidence

level in equation (3.2). As stated in C.1.b, of this
chapter, a positive relation between poor housing condi-
tions and high assessment-to-market value ratios can be
attributed to three possible factors: the influence of
negative housing market externalities associated with
deteriorated and dilapidated housing, an application of a
benefit principle to assessment decisions, and an assess-
ment policy which favors "nice" neighborhoods.

The two housing condition variables which are
insignificant in equations (3.1) and (3.2), neighborhood
structure age and the index of crowding, are both posi-

tively correlated with the density of deteriorated and

IThere are, however, certain conditions under which

one or the other of these variables do enter the model with
t-statistics slightly greater than 1,0. These cases will be

discussed later in this chapter.
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dilapidated housing.’ In order to examine their relation-
ship tO'thé.dépéndent,variable; they are subStitutéd for
the deteriorated housing variablé; As equation (3.3)
shdws;'néithér variablé performs well even in the absence
of the'déterioratéd and dilapidated housing variable. The
strﬁcture agé variable is barely significant at thé OLB
léVel. Thé indéx of crowding,having a t-statistic of less
than 1;0; is considered insignificant and therefore is not
éntered in the table of results. Worth noting; however,

is the negative partial correlation between structure age
and asséssment ratios..2 Considering that deterioration

is positively related to assessment ratios, a negative

sign on the age variable suggests that it is not the effect
of physical deterioration which this variable is explaining.
Perhaps the uncertainty of market value estimation whilch is
assoclated with older properties is responsible for this

negative partial correlation.

1The simple correlation between the density of
deteriorated and dilapidated housing and structure age is
.26, and that between the density of deteriorated and
dilapidated housing and the densitﬁ of structures with
1.01 or more persons per room is .40,

2Since the definition of structure age 1s the
density of structures built before 1939, the negative
partial correlation means that neighborhoods with older
buildings tend to have lower assessment-to-market value
ratios.
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Market Value and Median Family Income

As stated earlier, high collinearity exists between
market value and median family income. The simple corre-
lation between the two variables is .72, and, when both
variables are entered into the same regression, neither is
significant. However, regressions (3.1) and (3.2) show
that if either one of the variables 1s excluded from the
estimation process, the other is significant at about the
96% confidence level. Moreover, the two equations, (3.1)
and (3.2), are very similar in other respects. The coeffi-
cients of multiple correlation of the two regressions are
almost equal, and the same group of other independent vari-
ables is significant in each regression. Also, the
coefficients of the other 1independent variables are com-
parable. Thus, it appears that the income and market value
variables are explaining the same general source of vari-
ation in assessment-to-market value ratios.

Possible explanations for the negative relationship
between these two variables and the dependent variable are
exactly the same as those which applied to the positive
relationship between deteriorated and dilapidated housing
and the dependent variable. Housing market externalities,
the application of a benefit principle, and a policy favor-
ing "nice" neighborhoods are all possible explanations.

This negative relationship between market value and
assessment-to-market value ratios is also observed in two

other property tax studies. Based on assessment ratio data
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on non-farm housing obtalned from a nationwide sample,
Frederick Bird concludes that there is a "measurablé
degree" of "regression" in the assessment of these
properties;l The regressivity is observed in large and
small citles with various types of assessment organiza-
tions.

The other source of data on this relationship is
found in the Oldman and Aaron Boston study. They found
that the relationship between price and assessment-to-
market value ratios is negative within any one property
type.2 As in the case of the national data, this relation-
ship is observed without taking into account other possi-

ble sources of assessment-to-market value variation.

1F. L. Bird, The General Property Tax: Findings of
the 1957 Census of Governments, (Chicago: Public Adminis-
tTration Service, 1960), pp. 58-60. The source of data used
in Bird's study i1s based on Table 14 in the 1957 Census of
Governments, Vol. V, "Taxable Property Values in the Unifed
States, 1959." Regressivity is measured by taking the
average of the assessment ratios and dividing it by the
"sales-based" average assessment ratio. This latter ratio
is defined as the ratio of the total assessed value of all
the properties in the sample to the total market value of
all the properties in the sample. Thus, the denominator
of the regressivity measure weights the assessment ratios
of higher priced properties more heavily than lower priced
properties, If the ratio of the two different assessment
ratios is greater than one, then the higher priced properties
must tend to have lower assessment ratios.

°0ldman and Aaron, "Assessment-Sales Ratios under the
Boston Property Tax," National Tax Journal, March 1965, p.
h3.
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The data of the present study display the same type
of relationship; ‘For éxamplé; the simple correlation be-
tween the markét value of single-family prOpérties and the
assessment-to-market value ratio on single-family proper-
ties is -.200. However; within the context of a multiple
regression equation; the price change variable explains
part of the variation associated with market value. With-
out the price change variable in equation (3.1);the esti-
matéd coefficient of the market value variable is a much
larger negative number, -.0493, and is highly significant
at the ,01 confidence level. Thus, part of the observed
inverse relationship between market value and assessment-
to-market value ratios, by themselves, can be attributed
to a true market value effect; another part must be
ascribed to the effect of assessment lags in a period of
rising market prices.

More information on inter-relationships between the
market value and income variables and the other independent
variables is presented in the following discussion of the

structure and lot size wvariables.

" Structure Size and Lot Size

As equations (3.1) and (3.2) show, significant partial
correlation coefficients are estimated for both the structure
size and lot size variables. In both cases the coefficients
are significant at the 99% confidence level, Also, both

coefficients are positive.
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Earlier in this chapter it was suggested that there

are at least three interpretations of these significant
regréssion results; 'First;.thé‘asseSSOr may simply bé
ovér;wéighting the importance of structure sizé and lot
size in thé'calculation of his market value estimatés.
Thus; propértiés with taller buildings and/or larger lots
are assessed at a higher proportion of market value than
average properties., Given that many neighborhoods are
fairly homogeneous with respect to structure size and lot
size; this typé of assessment bias is very likely to be a
significant factor in explaining inter-neighborhood
assessment-to-market value ratio variation.

A second interpretation of the structure size result
is suggested by the possibility of a "multiple family"
effect on single-family properties. As suggested in
V.C.1l.b., the presence of high densities of multiple
family properties may tend to pull up the assessment-to-
market value ratios on single-family properties.1 Thus,
if taller single-family structures are more likely than
not to be located in areas of high multiple family densi-
ties; single-family structure size will tend to be possi-

tively related to assessment-to-market value ratios.

lIn Section A of this chapter, data are presented
which clearly indicate that assessment-to-market value ratios
are positively related to the number of families per
structure.
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The third explanation for the structure size and lot
size results is somewhat more involved than either of the
previous two. In addition to the possibility of represent-
ing the effects of assessment biases or of high multiple
family assessment ratios, these variables capture other
significant neighborhood characteristics, which are not
measured as well by other independent variables., An
indication that this may in fact be the case is the remark-
able strength shown by the structure size variable.l The
t-statistic and elasticity of the structure size variable
are considerably above those of the other significant vari-
ables, Although this does not necessarily prove that the
variable is explaining a variety of factors, it does suggest
the possibility. In an effort to test this possibility, the
structure size variable is excluded from the estimation
process, If structure size is in fact picking up the
influence of factors represented by other independent vari-
ables, then these variables wlll perhaps enter significantly
when the structure size variable is excluded.

The results of estimation without the structure size
variable, shown by equation (3.4), indicate that the ab-
sence of structure size substantially alters the estimated

model. Three new independent variables enter significantly:

1The simple correlation between structure size and
the dependent variable is .58.
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Italian density, single-family density, and residential
denSity; Oné,variable;zlot siﬁe;.is no longer signifi-
cant: Also; thé estimated.coéfficiénts of twoivariablés;
thé'density of detérioratéd.and dilapidated housing and
thé markét valﬁe of single-family propérties; are greatly
disturbed. The coefficlent of the former is about 50%
largér than before; and the sign of the latter coefficient
is changed from negative to positive. Moreover, the
coéfficiént of multiplé correlation of regression (3.l4)

is considérably below that of regression (3.1).

Thé increase in the size of the estimated coeffi-
cient of the deteriorated and dilapidated housing variable
probably indicates that some of the variation in assess-
ment-to~-market value ratios due to this variable is ex-
plained by variations in structure size. The simple
correlation between structure size and deteriorated and
dilapidated housing is .302. This positive correlation
is probably caused by newer single-family structures which
have been built since the War and which are probably still
in good condition and are not as tall as older structures.
Also; older and taller single~family structures are more
likely than not to be located in areas which have under-
~gone a_genéral décline in housing quality}

Thé unexpédted change in the sign of the market
value regression coefficient is difficult to interpret;

One éxplanation, hOwéVer,,can be based on the positive
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relationship between structure size and market value.1

Perhaps;’the partial correlation which is estimated for
market value in équation_(3,4) is positive.bécausé taller
buildings aré highér priced. Thus;,it is a structuré size
effect which may actually bé causing the result.

The absence of the lot size variable in the regres-—
simzmay also contribute to this result. Although the lot
size variable is not éxcluded from the estimation process,
it is not significant in equation (3.4)., Like the structure
size variable; it 1s positively related to market value.2
Therefore; higher priced properties may be assessed at high
ratios not only because their buildings tend to be taller,
bﬁt also because their lots tend to be larger.

The insignificance of the lot size variable when the
strﬁcture size variable is excluded probably occurs because
of the tendency for tall structures to be associated with
small lots and vice versa.3 In order for lot size to show
its positive effect on assessment-to-market value ratios,
structure size must be held constant. Otherwise, the lot

size effect is cancelled out by the structure size effect.

lThe simple correlation between structure size and
market value is .296.

2The simple correlation between lot size and market
value is ,248. o

3Th.e’ simple correlation between structure size and
lot size is -.511.,
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Assessment-to-market. value ratiqs are highérytoAthevextent

. that propéftié§ haveflaréteots.but lower to.thé éitént
that large lots ﬁsually havé'small structures; " If the two
effécts aré not séparated; the net result is an insigni-
ficant relationship between lot size and the dependent
variable.

Further evidence that the structure size variable is
represénting more than a structure size effect alone is the
appéarancé in equation (3.4) of three new variables., One
of thesé variables; single family structure density, is
highly significant and enters the equation negatively. In
C;l:b; of this chapter three reasons are suggested for ex-
pecting this negative relationship. The most likely ex-
planation is the influence of multiple family properties
on single-family assessment-to-market value ratios because
the multiple family effect is probably one of the sources
‘of variation which the absent structure size variable
explains., Thus, when structure size is omitted from the
regression, single-family density may tend to pick up this
effect. Of course, it is also possible that structure
size is related to the other factors which cause a negative
relationship between single~family density and the depen-

den’t,variable.'1

1The other factors suggested in V,C.1l.b. are the
political influence related to single-family density and
the fact that many "nice"™ nelghborhoods are likely to
consist of predominantly single-family properties.
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The second new variable in equatiqn,(3gh) is the
areal share of résidential'property; It entérs négatively
and is significant.at about the 88% confidence level. It
is possiblé that thé structure sizé variablé 1s explaining
variation dﬁé to the political effect which may be attri-
buted to this variablé;

The entrance into equation (3.4) of the Italian
dénsity variable is somewhat unexpected. The partial
correlation coéfficiént which is estimated for this
variable is negativé and is significant at the 95% confi-
dénce level, This change 1s probably caused by the fact
that théiavérage structure and lot size in Italian areas
is less than thé citywide average although this result may
also be démonstrating another example of the structure size
variable standing in for an associated neighborhood char-
acteristic. Another explanation for the existence of an
independent Italian effect is based on political pressures.
However, i1f political pressures of this type do exist, one
would also expect the Irish variable to show some signifi-
cant influence on assessment-to-market value ratios, which
it does not.

Equation (3.5) shows the results of estimation when
~family income is substituted for market value and structure
size 1is excludéd. In general, these results are consistent

with those in éqﬁation (3.4). The argument which explains
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the change in the sign of the market value variable in
equation (3:#) als0'ekplains the'insignificancé’of thé
income variable in equation (3.5). The one new variable
which”éntérs eduation,(3,5)‘very significantly, Irish
dénsity; contradicts the argument of the above paragraph
which discoﬁnts thé importance of ethnic political pres-
sure in the assessment process;

In summary, ﬁhe structure size variable seems to
have two roles in the assessment behavior model., It ex-
plains variations in assessment-to-sales ratios which are
caused by variations in specific property characteristics and
by neighborhood characteristics with which it is associated.
It is unlikely that structure size is only a proxy for
neighborhood characteristics because coefficients of
multiple correlation of regressions without structure size,
but with several substitutes, are substantially lower than
those with structure size.

Although lot size does not enter equation (3.1) as
significantly as structure size, it may also be performing
somewhat the same function in the model as structure silze.
Therefore; the model is also estimated excluding the lot
size variable. Equations (3.6) and (3.7) show the results
of estimation with first the market value variable and then
the income variablé;"

As equations (3.6) and (3.7) indicate; the omission
of the lot size variable does not disturb the results with

reSpéct to other independent variables nearly as much as the
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omission of structure size} Moreover, the total explana-
tion is only slightly reduced in comparison. The changes
in thé resﬁlts which do occﬁr are of the same general
naturé as the éhanges caused by the exclusion of structure
size, Thé décline in the size and significance of the
market valﬁé'and family income coefficients is consistent
with the explanation given for the change in the sign of
the market value coefficient in equation (3.4). Also, the
same argument which explains the insignificance of the lot
size variable in equations (3.4) and (3.5) applies to the
decline in the magnitude of the structure size coefficients
in equations (3.6) and (3.7). The presence in equation
(3.6) of the structure age variable, which is not very
significant; is probably due to the tendency for newer
structures to be built on larger lots than older structures.
The Italian density variable which enters equation (3.7)

is also rather insignificant. It is probably due to the
same factors which explain the significance of the Italian
density variable in equations (3.4) anad (3.5).1 When both
structure and lot size are omitted from the estimation pro-
cess, the results are identical to those shown by equation

(3.4) and (3.5).

Further Examination of the Effects of Racial Composition

There are at least two interesting aspects of the

1Part,of the explanation given in connection with
equations (3.4) and (3.5) is that the average lot size is
generally smaller in Italian neighborhoods.
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composition effect which warrant investigation. First, it
is possible that the typé of Negro effect which 1s observed
is a threshold effect;,i.e.; a certain minimﬁm Negro den-
sity must bé réached béfore assessment ratios increase,
In areas whére this minimum density is passed; assessment
ratios are réasonably constant with respect to variations
in Negro densities. In order to test for the existence
of a threshold effect, a dummy variable is substituted for
the Negro density variable in the assessment behavior model,
Thus; the performance of the Negro dummy variable can be
comparéd to that of the Negro density variable. Of course,
the likelihood of any substantial difference in the per-
formance of these two variables 1s small because Negro
areas are rather concentrated. Therefore, the Negro den-
sity variable already displays considerable discontinuity
over its range.

A second interesting aspect of the racial composi-
tion effect is the possibility that assessment behavior
is somehow different within the Negro community from what
it is in the rest of the city. By first dividing the
sample between predominantly white and non-white neighbor-
hoods and then estimating the assessment behavior model
based on each sample; this possibility can be examined.

For purposes of dividing the sample and creating a
dummy Variable; observations are classified according to
their Négro densities. Fourteen observations are included

in the Négro sample, Each one has a Negro density of over
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10%, and the entire group has an average Negro density of
43%, The remainder of the city, consisting of 72 obser-
vations; has a Negro density of less than 1%: "One of the
two dﬁmmy variablés; Dl;‘is based on this division between

1 The other dummy vari-

white and non-white neighborhoods.
able; D2; is based on a more restrictive Negro density
definition; Only eight observations with Negro densities
in excess of 30% are considered to be Negro observations.
The average Negro density in this group is 64% as opposed
to 2% in the rest of the city.

As equations (4.1) and (4.2) show, the regressions
using the dummy variables are generally consistent with
equation (3;1). Both dummies perform rather well, espe-
cially the most restricted dummy, D2, which is significant
at the 99% confidence level, Moreover, the coefficient
of multiple correlation of equation (4.2) is almost as high
as that of equation (3.1). Thus, it seems that the Negro
effect on assessment-to-market value ratios can be almost
as well characterized as a threshold-type relationship as
it can be as a continuous relationship.

There is, however, some evidence in equations (4.1)
and (4.2) which suggests that the "gradual" component of
the Negro effect is at least partially absorbed by other
independent variables. For instance; the emergence 1in
equations (4.1) and (4.2) of a significant Irish density

1For those observations which are classified as Negro
observations, the dummy variable equals 1; for all other
observations, it equals zero,
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variable is probably the result of this variable's rather
strong negative COrrélation with Negro density;l"Also; in
almost.évery case the size and significance of the regres-
ﬁoncoéfficiénts which are estimated in equations (4:1) and
(M;2) aré_gréater than those of equation (3;1);

Further éVidencé that some kind of gradual Negro
effect exists can be seen by comparing the coefficients
of D1 and D2, As the average Negro density of the dummy
observations is reduced; the dummy coefficient is also
reduced; i.é.; D2 is greater than DI1.

In addition to suggesting that the Negro effect is
rather discontinuoﬁs; equations (4.,1) and (4.2) provide a
direct estimate of the avérage positive assessment ratio
differential which is imposed on Negro areas, ceteris

" paribus. For example, the 10.27 estimate of the D2 coeffi-

Negro areas are about 10 percentage points greater than in
other areas, Of course, 10.27 is only part of the total
average assessment ratio differential which exists between
the white and non-white observations. The eight observa-
tions which are represented by D2 exhibit an average assess-
ment-to-sales ratio of 64%. The average ratio for the other
76 observations is 37%: Thus, the average difference be-

tween thesé white and non-white assessment ratios is 27

lThé'Simplé'corrélation between Negro density and

Irish density is -,49,
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percentage points.z.Other.factqrs which contribute sub-
stantially to this total differential aré.in‘their order
of importancé{' thé relativély low rate of inflation in
Négro éréas; thé'éiisténcé of generally tallér structures
in Négro aréas than in .other areas; and the above avérage
density of deteriorated and dilapidated dwellings in
Négro aréas;l

The regréSSion results which are based on the white
and non-white samples are shown by equations (4.3) and
(4:4) réspectively. The results of equation (4.3) indicate
that the explanation of assessment ratio variation in white
neighborhoods 1s only slightly different from that in the
city as a whole, The sign pattern among the independent
variables in equation (4.3) is exactly the same as that of
equation (3.1) with the exception of the additional signi-
ficant variable, single-family structure density. Evident-
ly, single-family structure density represents factors

which significantly affect assessment ratios within white

lEstimates of the percentage contribution of each
variable to the total 27 percentage point Negro differen-
tial can be made as follows. The percentage contribution
of the Negro effect is simply the coefficient of D2 as a
per cent. of 27 percentage points, or 37%. For the other
multiplying their regression coefficients by the differ-
ences of their white and non-white means., Then, each of
these absolute estimates is taken as a per cent of 27.
Based on equation (4.2), these calculations yield the
following percentage contributions: price change, 23%; struc-
ture size, 15%; density of deteriorated and dilapidated
housing, 13%; and market value of single-family dwellings,
5%.
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areas but not in the city as a whole, Also; Aits influence
is’made.moré'likely by. theLstewhat greatér'variability of
singlé;family strﬁcturefdensity.over.the WhitelobSérvations
as comparéd to all of the'obs.er’vations».‘1

Another moré‘general difference between equations
(3.1) and (4,3) is that the independent variables in
éqﬁation (M:3) have less lmpact on assessment ratio varia-
tion: Not only do they as a group explain a smaller
proportion of the total variation in the dependent vari-
able, but each individual variable which enters both
equations (3.1) and (4.3) displays a smaller and less
significant coefficient in equation (4.3)., This phenomenon
may bé due to the fact that many of the extreme observations
of the dependent and independent variables are excluded
from the white sample.

The estimation of the assessment behavior model based
on the non-white sample is not very satisfactory. The
standard error of the regression, which is 9.99, is con-
siderably above that of any of the other regressions.
Moreover, the F-statistic does not indicate as high a level
2

of significance as in other regressions.2‘ Although the R

is rather high, this is to be expected with so few degrees

_ 1The' standard deviation of single-family structure
density is ,187 for the white observations and .177 for
the city as a whole.,

2An F-statistic of 5.82 with (5,8) degrees of free-
dom indicates that a significant association exists. between
the dependent and independent variables at about the 97%
confidence level,
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Qf freedqm. The lack of degrees of freedom also restricts
the number of independent variables which can be‘téstéd at
one time; "Equation (4;4) shows the greatest number of
significant variables which can be included without
sevérély reducing the F-statistic of the regression,

Thé interpretation of the results with respect to individ-
ual variables is made difficult by the high collinearity
which exists among all the variables except the Negro
density Variablé;

Although the coefficlent of the Negro variable is
significant at only the 85% level of confidence, it is
worth noting that the size of the coefficient is not sub-
stantially smaller than it is in equation (3.1).1 This
suggests that even within the Negro community, variations
in Negro densities have a considerable impact on variations
in assessment ratios. This result may, however, still be
consistent with a threshold effect. The boundaries of the
Negro community may cut across census tract observations.
If they do, then census tract averages in these areas would
tend to create the impression in the regression results of
a gradual effect.

The insignificance of the price change variable 1s

understandable given that average price increases in Negro

tyitn 8 degrees of freedom a t-statistic of 1,40
indicates an 80% level of confidence,
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areas were very small compared to those in the rest of the
city.1

The sizeably larger estimate of the structure size
coefficient in (4;4) compared to (3.1) may indicate that
the effect of multiple family dwellings is much more im-
portant in Negro areas. In III.D., the description of the
Negro sample shows that it contains a disproportionately
large number of multiple family dwellings.

Because of the high collinearity which exists among
the lot size, market value, and deteriorated and dilapidated
housing variables, the results with respect to éll three
variables are questionable, Although the signs of the
coefficients of the lot size and market value variables are
consistent with those of equation (3.1), the sign of the
deteriorated and dilapidated housing variable is changed.,

The collinearity problem probably causes this change in
sign. When lot size and market value are excluded from the
regression, the coefficient of deteriorated and dilapidated
housing is positive.

In summary, assessment behavior in white areas of the
city seems to be about the same as assessment behavior which
i1s indicated by the citywide regressions. On the other hand,

the estimated results for Negro areas are not good enough to

support a general judgment one way or the other.

lAs noted earlier, the average price increase in
Negro areas over the ten years between 1950 and 1960 was 99%.
In the rest of the city it was over 40%.
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A Further Test of the Transaction Frequency Effect

To review briefly, the multiplicative variable
(transaction frequency times percentage price change)
in the assessment behavior model described by equation
(IV.7) provided a test of the transaction frequency effect.
The coefficient of the multiplicative term, Bl’ was sup-
posed to estimate the positive effect of transaction
frequency on the length of the assessment lag.1 Although
the estimated coefficlent of the multiplicative term was
positive, as expected, the coefficient was not significant.

The purpose of the present undertaking is to per-
form a different test on the transaction frequency effect.
If transaction frequency is related to assessment ratios
through its positive effect on assessment lags, then it
ought to be positively related to assessment ratios in areas
where prices have increased and negatively related to assess-
ment ratios in areas where prices have decreased. For
example, if there are two areas with equivalent rates of
property value inflation, the area which has the highest
rate of property turnover will presumably have the highest

average assessment-to-market value ratio, ceteris paribus.

With higher turnover rates, the assessment lag is supposedly
shorter, and the actual assessment ratio is closer to the
desired ratio which is above the actual ratio in areas of

rising prices.

1Because of the way price change i1s defined, the
assessment lag is a negative number. Thus, a "positive
effect" means that the absolute size of the assessment lag
is reduced by an increase in transaction frequency.
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In order to perform this test of the transaction
frequency effect;_the’sample must;.of coursé;‘be divided
betwéen areas of rising pricés and areas of declining
prices; Thé assessment behavior model with a transaction
frequency variable replacing the multiplicative term is
then estimated with each of the samples; The results of
this estimation are shown in Table 5,

As in the case of the previous test, these results
are not véry satisfactory. Because there are only seven
observations of declining prices, an adequate test of the
negative effect 1s impossible. Moreover, the transaction
frequency variable is insignificant when the sample of
rising prices is used. Nevertheless, the results of Table
5 do offer some support for the possibility of a transaction
frequency effect. TFor instance, based on the decreasing
price sample, equation (5.1) shows that the transaction
frequency variable is highly significant and negative.
Although the model which is estimated by regression (5.1)
does not compare well to regression (3.1), the negative
coefficient on the transaction frequency variable is nega-
tive as expected. In the rising price regression, equation
(5.2), the insignificant transaction frequency variable 1s
entered in order to show that it does have a positive sign;
This result is also consistent with the hypothesis.

Considering the results of Table 5 and the earlier
results of the multiplicative variable, there is no strong

evidence of a transaction frequency effect. However, the
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possibility that such an effect does exist cannot be ruled
out because the 1limited results are consistent with the

hypothesized effect.

4, Estimation of Neighborhood Assessment-To-Market

Value Ratios: Other Property Types

In the preceding section, a model of assessment
behavior was used to explain variations in assessment-to-
market value ratios on single-family properties; This same
model also should be able to explain neighborhood assess-
ment ratio variation within other types of property. None
of the assessment behavior hypotheses are unique to single-
family properties. Thus, in this section the same model,
equation (IV.7) is tested against three other classifica-
tions of residential property: two-family, three family,
and four—family—and—over.1

In the investigation of assessment behavior, the
major emphasis is on the results obtained from single-family
data because of several disadvantages to using data on the
other property types. First, the sample sizes for the
other property types are all smaller and therefore probably
less representative than the single-family sample., Secondly,
there is probably considerably more heterogeneity with re-

spect to the characteristics of properties within the other

Samples, especially the sample of properties with four

lBecause of the relative scarcity of transactions of
dwelling units which house four or more families, all of
these types are lumped together.
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families and over'..1

Table 6 shows the results of estimation based on
the three différént«multiple family property types: equa-
tion (6:1); two-family properties; equation (6;2); three-
family properties; and equation (6}3); pPOpertiés with
four families and over; All the indepéndent variables
have the samé définition as béfore; Thé transaction fre-
Aqugncyvariable is not tested because of the lack of data
on the total number of properties of each of the threé
types within each census tract.

The results of Table 6 are not discussed in great
detail, Instead, the estimated models are compared in a
general way to the estimated single-family model. The
discussion focuses on the similarities and differences among
the models, Because of the lower quality of multiple family
data, especially that of the four-family-and-over sample,
the results of Table 6 must be considered somewhat less
reliable than those based on single-family data.

The assessment lag hypothesis is very well supported
by the regressions shown in Table 6. All of the estimated
partial correlation coefficients of the price change variable
are negative. The estimated price change coefficlents 1n

equations (6.1) and (6.2) are significant at the 99% level

‘ lThe four-family-and-over classification includes
everythlng from four-family structures up to and including
large apartment buildings.
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of confidence, and the price change coefficient in equation
(6.3) is significant at the 95% level of confidence.

The results withﬁrespéctitq4théﬁNégro density vari-
able are also consistent with those of the Singlé—family
modél, éxcept for equation (6.3); In equations (6:1) and
(6;2) the regréssion coefficient of the Negro dénsity vari-
able is positive and significant at about thé 98% level of
confidence. In equation (6;3) the Negro density variable
does not enter significantly. This lack of significance of
the Negro density variable in the four-family-and-over re-
‘gréssion would not merit much consideration were it not for
the fact that this particular sample contains by far the
highest average Negro density of all the samples. The
average Negro density of each of the other samples is about
8% while the average Negro density in the four-family-and-
over sample is more than 16%. Under these circumstances,
one would expect the probability of observing a significant
Negro density variable to be greater in the four-family-and-
over regression than in any of the others. Thus, with
respect to the Negro effect, the results of equation (6.3)
provide what must be considered a significant exception to
what is observed in all of the qther regressions;

Like the Negro density variable, the market value
variablé enters two of the three multiple family regréssions
significantly and with a sign which is consistént with the
single-family results; In the case of the market value

variable, howévér,.it is the two-family regression which 1s
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the exception. Market value enters negatively in both
equations (6.2) and (6.3). The market value coefficient
is of very high significance in equation (6.2) but of much
lower significance in equation (6.3).

One of the two possible causes of the insignificance
of market value in equation (6.1) is the relatively small
variance of market value in the two-family sample.1 A
second possible cause 1is collinearity between market value
and the density of deteriorated and dilapidated housing.
Not only is the simple correlation between these two vari-
ables high, but also, if the deteriorated and dillapidated
housing variable is excluded from the regression, market
value does enter negatively and highly significantly.2
Thus, it is possible that there is also a market value
effect in the two-family sample but that it is not observa-
ble due to collinearity.

From the regressions of Table 6, only in (6.2) does
the lot size variable have a significant positive relation-
ship to the dependent variable as in the single-family
estimation. Although lot size is ot significant in equa-
tion (6.1), it does enter positively. Its very low signifi-

cance in equation (6.1) may be due to the relatively small

1The coefficient of variation (standard deviation
divided by the mean) of market value is smaller in the two-
family sample than in any of the other samples although it
is only slightly smaller than that of the three-family sample.

2The simple correlation between market value and
density of deteriorated and dilapidated housing is .68,
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of other property types.1 The lack of significance of lot
size in equation (6.3) may be due to the great hetérogeneity
of the four-family-and-over sample; For examplé, the data
on lot sizes for this property classification fréquently
include garage areas and parking lots. Gilven thé rather
small number of four-family-and-over observations in éach
census tract, one observation of an especially large apart-
ment propérty could greatly influence the census tract
averages. Such an observation could affect not only the
average census tract lot sizes but also the average of
structure sizes, market values and assessments.

In equations (6,1) and (6.2) structure size enters
significantly and positively as 1t does in the single-family
model; The inconsistent result of equation (6;3), where the
estimated partial correlation coefficient is negative,
probably reflects the phenomenon noted in V.A,., Table 2 of
V.A, shows that the 1960 average assessment ratio for dwell-
ings containing eight families or more is markedly below
that of the other property types. Since this group of
properties 1s heavily weighted within the four-family-and-
over sample and buildings containing eight or more families
are generally tall buildings; a negative sign on the struc-

ture size variable in equation (6.3) 1s not unexpected.

lThe coefficient of variation of the lot size vari-
able is lower in the two-family sample than in any other
sample.
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The results wlth respect to the dénsity of dete—
riorated and dilapidated housing are fairly,consistént with
those of thé single-family model; "This variablé'énters
positively and significantly in equations (6,1) and (6.2);
Only in equation (6.3) is the density of deteriorated and
dilapidated housing insignificant although it does enter
with a positive sign. It appears that for thé four-family-
and-over samplé two other housing condition.variables;
density of housing units with 1.0l or more persons per
room and the density of old structures, are replacéments
for the density of deteriorated and dilapidated housing.
When these two other housing condition variables are ex-
cluded from the regression, the density of deterlorated and
dilapidated housing becomes significant and positive.

The density of single-family property does not
enter the single-family model significantly except when the
white sample is used or when the structure size variable is
omitted from the regression. However, in equation (6.2)
the density of single-family property is a significant
variable, at the 80% level of confidence, and its sign is
negative, Within the three-family prqperty class; a nega-
tive sign on this variable could reflect the results of
political pressure if it 1s assumed that single-family
property owners are successful in not iny influencing
their own assessments but also those of other propéfty
types in the same neighBOrhOOd; "A more likely éxplanation

of the negative relationship betwéen single-family prOpérty
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density and the dependent variable is that it is further
evidence of the‘negative'relationship between "nice"
neighborhdeds andrassessment—to~marketlvalue?ratios;

The significance of the Irish and Italian density
variables in eQuations (6.2) and (6.3) suggeSts that with
respect to the properties with three families or more there
1s an ethnic effect on assessment ratios; Although these
two variables are generally insignificant in the other two
samples; they always enter negatively; Perhaps, the

~greater variation of both variables in the three-family
and four-family-and-more samples causes these variables
to enter more significantly.

The negative partial correlation coefficients esti-
mated in equations (6.1) and (6.2) for the density of
housing units with 1.0l or more persons per room are diffi-
cult to explain., The expected signs are positive and in
fact;the simple correlations between this variable and the
dependent variables are positive.1 A possible explanation
is that in these property classes crowded housing, ceteris

" paribus, means high property values, and thus this variable
may be picking up a market value related effect.

In summary; although much of the preceding discus;

sion is concerned.with the differences between the results

lThe simple correlatlon between the dependent varl-
able and the density..of housing units with 1.0l or more
persons per room is ,32 in the two-family sample and A1
in the three-family sample.
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of multiple family estimation and single;familyvéstimation,
the éxistence_of.geneﬁal consistencyﬂbétﬁeénﬁthé'eStimated
results is not deniéd; ‘The results of single-family and
multiple family estimation demonstrate many of thé Samé'
relationships between assessment—to-markét valué ratios

and thé indépéndent,variables.' For instance; the price
change variable is negatively related to asséSsmént ratios;
The Negro variable, poor housing conditions variablé, and
structure size variable are all positively related to
assessment ratios. There is also evidence of a negative
relationship between market value and the assessment-to-
market value ratios although this evidence is not as cléar
as that for the other variables. Even though the lot size
variable lacks significance in all but one equation, its

results do not contradict the single-~family results.

D. Individual Property Model

Most of the hypotheses of Chapter II are directed
at explaining variations in neighborhood assessment-to-
market value ratios, However, not all of the neighborhood
variation is necessarily caused by assessment behavior
which is associated only with neighborhood charactéristics;
In fact;,the discussion in Chapter II suggésts several
aspects of assessment behavior which may be a function of
individﬁal property assesSmént decisions as opposed to
néigthrhOOd assessment decisions; In order to investigate

individual prOpértymassessment behavior, an individual
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propertyvasseSSmént behavior model is estimated. This
model was developed in IV.C., and its final‘formﬁlation

is reproduced below:

. 8, /P)x s N, . . n;., e
A ij e & R ,
(IV.8) W =Yt (N;“)l t Y _(ﬁ-“i*‘)z MIRERRE

where (at/pt)ij is the assessment-to-market value ratio

sth

on the j'h individual property in the neighborhood;

(A,/P,); is the average ratio in the i°P

neighborhood;
(niJ/Ni)l represénts characteristic 1 as the ratioc of that
characteristic for the jth individual property in the 1th
néighborhood to the average of that characteristic 1in the
jth neighborhood, etc.. The estimation of the above is
based on observations of single-family property character-

isties.

1. Variables of the Model
Ideally, in this model one would like to test each
of the variables used in the neighborhood model. Unfortu-
nately, this is not possible. Only three independent vari-
ables are avallable on an individual property basis; A
discussion of the expected relationship of each variable to
the dependént variable.accompaniés thevdéscription of each

of thesé'thrée'variables, which is given below.
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' 'S’t’rtu’ct‘u‘re’ Size and .'L'dt'- Siiﬁze-

Thé discussion of'V:C;lfb: presents sévéral reasons
for expecting variations in néighbdrhdod asséssment ratios
to be associated with variations in the averagé.structure
and lot sizes of neighbdrhoods; One reason is that with
réspect to individual propérties there may be systématic
érrors in assessments due to the improper wéighting of
structure and lot size characteristics in the asséssment
prbceSs; The results of tests of thése variablés in the
neighborhood model show that both variables are significant
and positively related to assessment-to-market value ratios.
What the neighborhood results do not show, howevér, is
whether or not these positive relationships are due to
systematic assessment errors made on individual properties
or to relevant neighborhood characteristics which are
associated with these variables, Systematic assessment
errors can cause a positive or a negative effect. The
assoclated neighborhood characteristics suggest positive
relationships. Thus, the observed positive relationships
are consistent with both effects. The testing of both
these variables in the individual prqperty quel should
help to determine whether or not there are systematic
assessment errors;,and”,if there are; what their effects
are on assessment-to-market value ratios; For example; if
on an individﬁal property basis the results indicate a
négativé relationship between structuré size and assessment-

to-market value ratios, then the observed positive neighbor-
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hood relationship must be due to neighborhood factors.

Market Value

There are two reasons to expect market value to be
a significant variable in the individual property modél;
First; the discussion of assessment behavior in II;A;
suggests that the benefit principle may influence individual
property assessment decisions. The hypothesis holds that
within any given neighborhood the assessor may assume that
benefits are evenly distributed and therefore attempt to
equalize tax burdens with respect to total tax bills. To
the extent that this is true, market value ought to be
negativély related to individual assessment-to-market value
ratios within neighborhoods,

The existence of an assessment lag effect is a
second reason to expect market value to be negatively re-
lated to assessment-to-market value ratios. Since there
is no price change variable in the individual property
model, the market value variable will tend to pick up the
assessment lag effect. The likelihood of this actually
occurring is very great considering the strong evidence
of an assessment lag effect which is revealed by the

neighborhood model,

2. A Problem in Estimation
The sampling method used in gathering data creates
an estimation problem with regard to the individual prop-

erty model, As previously indicated, a random sample of
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data was not collected, Instead, in the later of two
collection periods only those properties which turned
over during thé.period.betweén 1959 and 1961 wére sampled;
Thus; thé proportion of properties sampled in éach part of
thé city is not necessarily equal; Areas withfhighér
turnovér ratés”are represented by a disproportionatély
1argé number of observations. Consequently; régression
results based on this unevenly weighted samplé will be
biaséd in a direction which reflects thé expériénce of
properties in the more heavily weighted areas.l
A possible solution to this problem is to delete
at random observations from those areas which are wéighted
too heavily. A likely goal in a deletion process would be
to make the number of observations in each area proportion-
al to the number of properties of a particular type within
the area. A regression using this reduced sample would be
more likely to reflect the experience of a typical property.
No weighting correction,  however, is made in this

study. A precise estimation of regression coefficients is

lA similar, though less important, weighting problem
exists with regard to the neighborhood model to the extent
that census tracts containing residential property with an
insufficient number of property transaction observations
were excluded from the sample. However, attempts were made
to minimize the number of such census tracts by undertaking
more intensive sampling in areas with relatively infrequent
transactions. The fact that the number of recorded trans-
actions in each census tract. is not equal is unimportant
because the purpose of the neighborhood model is to explailn
variations among regions and not among typical individual
properties in different regions.
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not particularly important for the purposes of this study.
It is considered.unlikély that the biasés aré gréat enough
to either altér;thé.signs of the coefficients or to signi-

ficantly changé the identification of significant variables.

3. Estimation of Single-Family Individual Property
Assessment-To-Market Value Ratios
Given the specific variables which are to be tested
in the individual property model; equation (IV¥8) can be

rewritten as,

. (a o) P 1., S, v
(V4)  mitd = v+ vy (522) + v, (224) + vy (£22) .
E.7P03 Yo T Y1 (Pi ) Yo (Li ) Y3 (si )

For individual properties (at/pt)ij is the assessmént—to—
sale value ratio, pij is the market wvalue, lij is the lot
size, and Sij is the structure size. The corresponding
capitalized symbols are the neighborhood averages. Equa-
tion (V.4) is estimated with a data sample which is consi-
derably greater than that of the neighborhood model,
Whereas the neighborhood model uses observations on single-
family properties from 86 different areas, this model uses
observations on 1922 properties within the same total
aréa;

The first three regression equations in Tablé 7 aré
estimatés of équatiOn (VJJ); "The équations differ only with
réspedt'to thé'samplés,used in estimation; "Equation (7.1)

is based on the total sample, and equations (7.2) and (7.3)
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are based on observations from predominantly white and non-
white neighborhoods respectively., The dividing line between
the last two samples 1is drawn at eXactly'the Same point as
in the neighborhood modell There'are1777 white1observations
and 145 non-white observations,

The entries in Table 7 for the first three regres—
sions are slightly different from those of other regressions.
Because the means of all the variables in the first three
equations are equal to one, their elasticities and regres-
sion coefficients are equivalent: Thus, only one entry is
made for each variable, Moreover; although the variables
in the first three equations are all ratios, the elasticity
of the numerator of the dependent variable with respect to
the numerator of any independent variable is also equal to

the coefficient which is entered in Table 7.l

1 . . .

The elasticity of (at/pt)ij with respect to (nij)l
is defined as (nij)l/(at/pt)ij x B(at/pt)ij/a(nij)l. In
this case where the relationship is

E;Eg;%%%i = Yo * 71 (N ] Toeee s
o .a(at/pt)lj ) At/Pt‘l
IETUD R B DI
. the elasticity, E(e/p, ), ls(X?};:?? ) (nlJ)l
E(a/p,nq) = ¥q QPN (at/pt)lg .

If E(a/p,n ) is evaluated at the p01nt of the means, B

= N. = 1, Therefore
(At/Pt)i/(at/pt)lj ~ 1, and (niJ) /(Ng)q s
E(a/psng) = yyp» The ratios of the means are not exactly

equal to one because each nelghborhood does not contain
the same number of observations.
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The regression results of Table 7 indicate thet the
statistical tests for all of the equations are highly signi-
ficant; The t-statistic on each variable is significant
at the ,01 level, and the F-statistic of each regression
is significant above the .01 level}

The regression results of Table 7 also indicate that
the independént variables of the individual property model
éxplain a rather low proportion of the total variation in
deviations of individual property assessment ratios from
the average assessment ratio in each neighborhood. Equa-
tion (7.4) is a neighborhood model regression with the same
three independent variables, although not in ratio form,
that are used in the individual property model. The coeffi-
cient of multiple correlation of equation (7.4) is over
three times as large as that of equation (7.1). However,
this difference in the proportion of variance explained is
to be expected., The individual property model is attempting
to explain variations in assessment ratios on individual
properties within neighborhoods. No attempt is made to
explain the variations among individual properties in
different neighborhoods.

There are at least two reasons for the large propor-
tion of unexplained intra-neighborhood variation; and these
réasons need not be mutually exclusive; First of all, the
three explanatory variables used in the regression providé a
rather incomplete physical description of a piecé of proper-

ty. For example, besides the lot size and the number of
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stories in a structure, the total floor space and the num-
ber of rooms are probably important. . Theré.may also be a
distinction madé bétWéen’owﬂér-occUpiéd and renter-occu-
piéd'propérties: Sedondly; méasurément‘érrors;ﬁimpérféc-
tions in the residential housing markét;,and non-systématic
asséssment érrors probably cause considérable noise in this

model,

Market Value

As éxpédted; equation (7;1) shows that the estimated
partial correlation coefficient betweén market value and the
dépéndent variable is highly significant and negativel More-
over; the elasticity of the market value variable in equa-
tion (7.1), -.428, is about the same size as that estimated
by the comparable neighborhood model, equation (7.4),

—:398. This similarity of elasticities suggests that the
cause of the market value discrimination is fundamentally
an individual property phenomenon. If there were important
neighborhood effects with respect to price discrimination,
one would expect the neighborhood elasticity to be larggr
than the individual property elasticity.

Thus; the market value effect which is observed in

. the neighborhood model may only be reflecting an individual
property phenomenon. As stated earlier; there are two possi-
ble causes of thé individual propérty effect: assessment lags
and the application of a benefit principlé; The fact that
in thé'neighbdrhdod model assessment lags are taken into

account by the price change variable and the market value
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variable is still significant and negativélsuggests that
the cause of this negative effect in the neighborhood model
is thé application of an individual propérty benefit prin-
ciple;

Because the above argument is based on the similar-
ity between elasticity estimates; it should not be given
véry high significance; The estimated coéfficients of the
individual property model in particular are of questionable
accuracy bécause of the weighting problem which was dis-
cussed earliér. Given the possible margin of error, these
results may still be consistent with the existence of both
an individual property and a neighborhood market value

effect.

Both the lot size and the structure size variables
are significant in equation (7.1), and they both enter the
regression with the same positive signs as in the neighbor-
hood model. These results suggest rather strongly that
systematic assessment errors are made in connection with
these two individual property characteristics. Furthermore,
it seems very 1likely that these individual property effects
are reflected in the results of the neighborhood model;

A comparison of the estimated elasticities of lot
size and structure size of the individual property model with
thé'néighbdrhood mddél indicates that the neighborhood

structure size elasticity is substantially larger. This
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implies that structure size in the neighborhood model is
explaining more than jﬁst'the systematic assesSmént errors of
individual propertiés; This implied result is fully con-
slistent with the evidence gained from the investigation of
the neighborhood model which suggests that the neighborhood
structure size variable is standing in for several important

neighborhood characteristics.

In general, the results of Table 7 indicate that
assessment behavior with respect to individual properties
is about the same in both white and non-white areas. When
- the sample is dividéd between white and non-white aréas,
the estimations of the individual property model; equations
(7.2) and (7.3), do not show much variation. All three
variables are highly significant in both cases, and the
sign patterns are the same.

The relative magnhitudes of the estimated structure
slze coefficients are the only source of substantial varia-
tion between equations (7.2) and (7.3). The larger non-
white estimate shown in equation (7.3) is consistent with
the relatively larger structure size cqefficieht which is
estimated by the non-white neighbqrhood model., In both
. cases it is difficult to understand why this occurs; Per-
haps; the assessor simply overestimates the contribution of
structure size to.markét value to a greatér extént in non-

whité'areas than in white areas.
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E. Another Test

Thé'émpirical results obtained from téSting the
assessmént behavior modél developed in this study léavés
an important issue unresolvéd. From the results it is
not possible to distinguish betweén two of the broad
types of éxplanation for assessment ratio variation which
have been suggested: deliberate use of neighborhood
characteristics to achieve policy objectives and inadver-
tent mis-estimation of market value by failure to také
neighborhood characteristics into account. Since the
results are consistent with both explanations, it is not
possible to reject either hypothesis.

There is, however, one further test which may
hélp to disentangle these two hypotheses. Suppose that
assessment ratio variation is caused solely by errors in
estimating market value resulting from giving exclusive
attention to individual property characteristics and
neglecting neighborhood influences on market value. If
this were the case, then the level of assessment (the
numerator of the assessment-to-market value ratio) is
determined only by individual property characteristics.
Thus, 1f a regression of the assessment level variable
on the independent variables of the neighborhood‘model
indicates that individual property characteristic vari-
ables are significant and neighborhood variables are

insignificant, then the hypothesis that there is a



133

deliberately discriminatory assessment policy according
to néighborhOOd characteristics can bé'rejectéd; On the
other hand; if both'individual propérty and neighborhood
variables aré significant; this hypothesis cannot bé
réjected.

Unfortunately, the ability of this test to reject
the deliberate discrimination hypothesis, even if it is
correct, is diminished by the fact that the neighborhood
characteristics are, of course, correlated with market
value. Therefore, they are likely to be significant even
if they do not enter into the assessor's calculation; In
addition, thé results will be confused by the possibility
that the two individual property variables, structure and
lot size, may themselves reflect important neighborhood
characteristics. Nevertheless, although it is unlikely
that this test will yield any new information, it is
undertéken because it does have the potential power to
reject one of the two hypotheses.

Thé equation which is tested with single-family

property data is written
(V.5) (AL) = 65 *+ 6Ny +6,N, + ..o,

where the N's are most of the same variables which are

tested in the neighborhood assessment ratio model. The
dependent variable, At’ is 1960 average single-family

assessment. The observational units are census tracts.
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Two of the N's, single-family structure and lot size,
are individual property variables. The rest of the N's
are néighborhood variables: Negro dénsity; Italian dén—
Sity; Irish density, density of deteriorated and
dilapidated housing units, density of single-family
housing units, density of housing units built before 1939,
and density of housing units with 1.01 or more persons
per room. The market value of single-family properties
is not included as an independent variable because it
clearly represents both individual property and neighbor-
hood characteristics. It would certainly be highly
significant in a regression of equation (V.5) even if
none of the neighborhood variables were significant, its
presence in the regression would not allow a rejection
of the deliberate discrimination hypothesis. Because of
the high correlation of median family income with market
value, it 1s also excluded from the regression.
Regression results are shown in Table 8, and, as
equation (8.1) indicates, all variables are significant.
Both individual property characteristics and neighborhood
characteristics have a significant effect upon assessment
levels. Given the relatively high fraction of the total
variance in assessment levels which equation (8.1)
explains (R2 = .74), these results are simply additional
evidence that a deliberately discriminatory assessment
policy is being followed and/or assessors are inadver-

tently mis-estimating market value.



CHAPTER VI

Intertemporal Study

The preceding discussion has been almost exclu-
sively devoted to an examination of assessment behavior
at one point in time, 1960. This chapter focuses on
changes over time 1in both assessment behavior and
effective tax rate patterns. The specific time period
examined is 1950 to 1960,

The 1950 to 1960 time period is particularly in-
teresting because it is marked by greatly increased demands
on Boston's property tax resources. Total property tax
revenue rose during these 10 years by approximately 6L4%.
Per capita tax levies Jumped from $112 to $212. Although
the nominal tax rate rose from $63 to $100 per one thou-
sand dollars of assessed valuation, the effective tax
rate increases were somewhat less severe. The general
decline in assessment-to-market value ratios partially
offset the steep nominal tax rate increase. The net
result of the nominal tax increase and the assessment
ratio decreases were effective tax rate increases of
3.3% to 4.0% on single-family properties, 3.6% to 4.1%

on two-family properties, 4.3% to 5.1% on three-family
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properties, and 5.6% to 6.4% on four-family-and-over
properties.

As stated above, two different aspects of assess-
ment practices are investigated in this section. First,
1950 assessment behavior is analyzed and compared to re-
sults of the preceding investigation of 1960 assessment
behavior. The purpose of such a comparison is to deter-
mine whether or not any discernable changes in assessment
behavior occurred over the 1950 to 1960 period. Second,
the 1960 cross-sectional distribution of effective tax
rates is compared to the 1950 cross-sectional distribu-
tion. The purpose of this second part of the investiga-
tion is primarily descriptive. The intertemporal compar-
isons are made in order to reveal changes in the conse-
quences of assessment practices rather than to identify

fundamental changes in assessment behavior.

A. Assessment Behavior Comparison

The method of investigating 1950 assessment be-
havior is almost exactly the same as that used in Chapter
V to examine 1960 assessment behavior. The assessment
behavior model which is developed in Chapter IV is esti-
mated by ordinary least squares using a 1950 cross-section
of single-family property data. The relationship which

is estimated is reproduced below:
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(IV.7) (At/Pt) = BpAP + B,F AP + oy + oN; + a Ny + en

Both the 1950 and 1960 estimations of the above equation
are presented in Table 9, by (9.1) and (9.2) respectively.
The 1960 estimation of (IV.T7) was, of course, presented
earlier by regression (3.1), however, it is repeated in
Table 9 in order to facilitate the 1950-1960 comparison.
Also, regression (9.2) 1is based on a sample size of 86
while regression (9.1) uses only 81 observations. Five
1950 observations had to be dropped because 1940 estimates
of market value are not available for them.l
A comparison of regressions (9.1) and (9.2) in-
dicates that there are both similarities and differences
between 1950 and 1960 assessment behavior. Although
price change is a significant negative influence on assess-
ment ratios in 1950 as well as in 1960, the absolutely
larger 1950 price change coefficient suggests the the
assessment mechanism responded more quickly to price
changes which occurred between 1940 and 1950 than it did

to price changes which occurred between 1950 and 1960.2

1The 1940 estimates of market value are necessary
in order to generate the AP/P variable.

2A zero value for the coefficient of AP/P indi-
cates perfect adjustment. The speed of adjustment is
slower the further the coefficient of AP/P is below
Zero,
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The magnitudes and signs of the structure size, lot size,
and market value variables are roughly consistent between
the 1950 and 1960 regressions,

On the other hand, the racial effect and the
effect of deteriorated and dilapidated housing, both of
which are very important in 1960, are not significant in
1950. Also, the significance of the Irish density vari-
able in equation (9.1), although it is not very highly
significant, suggests the existence of an Irish ethnic ef-
fect in 1950, For single-family property estimation in
1960, the Irish density variable is significant only under

1 Notice that in these instances

a few special conditions.
where the explanation differs the most there have been
relatively large differences in the mean values of the
variables. This suggests that the changes in the quan-
titative importance of these variables over time may have
caused a change in assessment behavior with respect to
these variables. Such a reaction is certainly possible,
especially in the case of the Negro, and deteriorated and
dilapidated housing variables.

There also 1is one overall difference between equa-

tions (9.1) and (9.2). A greater proportion of the total

variation in single-family assessment-to-market value

1The single-family regressions in which the Irish
density variable enters significantly are (3.5), (4.1),
and (4.,2).
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ratios is explained in 1960 than in 1950. This occurs
even though there is substantially more variation in the

1960 ratios than in the 1950 ratios.~-

This relatively

low 1950 R2 suggests that there may be an important as-
pect of assessment behavior in 1950 which is not repre-
sented by the independent variables included in the model,
In addition to this possibility, it is also possible that
assessors estimated market value more precisely in the
earlier period by responding more accurately to neighbor-
hood externalities. Evidence that the speed of response
to price changes was faster in the earlier period tends to
support this explanation because it indicates that in the
earlier period market value was a relatively more impor-
tant determinant of assessments. Moreover, to the extent
that intentional discrimination was a less important force
in the assessment process in the earlier period, the

neighborhood variables would also be expected to explain

a smaller proportion of the observed variation.

B. Comparison of the Effects of Assessment Practices
The preceding comparison of 1950 to 1960 assess-

ment behavior suggests that there probably are some im-

portant differences between the 1950 and 1960 distribu-

tions of effective tax rates. The purpose of the present

1The coefficient of variation of assessment-to-
market value ratios in 1960 is .32; in 1950 it is .18.
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section 1s to determine how the characteristics of neigh-
borhoods with differentially high or low effective tax
rates have changed between 1950 and 1960, An attempt is
made to describe the differences between 1950 and 1960
effective tax rate distributions with respect to several
interesting neighborhood characteristics: racial and
ethnic composition, general housing conditions, and median
family income.1 By using ordinary least squares regression
analysis, the partial correlation coefficients between the
variables representing neighborhood characteristics and
effective tax rates can be estimated.

One way to compare the effective tax rate distri-
bution of 1950 to that of 1960 is to attempt to explain
the variations in assessment-to-market value ratios in
both 1950 and 1960 by variations in neighborhood charac-
tefistics. Thus, the following equation is estimated

with 1950 and 1960 census tract data:
(VvI.1) At/Pt = ag + alNl + a2N2 + ...

The dependent variable is single-family assessment-to-
market value ratios. The independent variables represent
five neighborhood characteristics: Negro density, Irish

density, Italian density, density of deteriorated and

lThe price change variable is omitted from the
regression because no attempt is made to explain why the
rates vary but simply to describe how they vary.
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dilapidated housing, and median family income., Observa-
tional units are census tracts, and the sample size is
exactly the same as that used in the estimation of the
assessment behavior model,

The 1950 and 1960 estimations of equation (VI.1)
are shown by equations (9.3) and (9.4) respectively. The
sign pattern of the independent variables in (9.3) and
(9.4) indicates that in both 1950 and 1960 Negro neighbor-
hoods are likely to have differentially high effective tax
rates and that Irish and Italian neighborhoods are likely
to have differentially low effective tax rates. In addi-
tion, effective tax rates are negatively related to
median family income in both periods.

There also are at least two interesting differ-
ences between regressions (9.3) and (9.4). First, the
estimated partial correlation coefficient and the elas-
ticity of the Negro density variable are considerably
smaller in the 1950 regression. Moreover, the t-statistic
of the Negro density variable is much lower in 1950 com-
pared to 1960. Secondly, a comparison between 1950 and
1960 of the Italian and Irish variables shows that the
extent of preferred tax treatment of Italian and Irish
neighborhoods has declined. Thirdly, the estimated coef-
ficient of the housing condition variable in 1950 is not
only barely significant, but its sign is different from

what it is in the 1960 regression. Thus, it appears from
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these results that between 1950 and 1960 there probably
was an increase in effective tax rate discrimination
against Negro neighborhoods and against neighborhoods with
relatively poor housing conditions, and a decrease in
effective tax rate discrimination in favor of Italian and
Irish neighborhoods.

A more direct method of describing possible changes
in the distribution of effective tax rates is to measure
the changes in effective tax rates in each neighborhood
and to explain the variation in these changes by variations
in neighborhood characteristics. In order to measure ef-
fective tax rate change, the percentage deviation of each
observation's assessment-to-market value ratio from the
mean assessment-to-market value ratio of these two devia-
tions is calculated for 1950 and 1960. The difference
of these two deviations is used as a measure of the 1950-
1960 change in the relationship of each observation's
effective tax rate to the mean effective tax rate of the

sa.mple.:L For example, if a particular observation has an

1

Ati =
A/P).. - (B/P (A/P)., - (A/P)
[E( / )15 ( )5) o i6 6{] X 100,
(KTF)B (K7F)6

where At., is the value of the dependent variable for the
ith‘observation, (A/P)i5 and (A/P)i6 are the effective tax
rates for the iU? observation in 1950 and 1960 respec-
tively, and (K7?)5 and (K7F)6 are the mean effective tax

rates in 1950 and 1960 respectively.
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effective tax rate which is 10% bélow the mean in 1950 and
30% below the mean in 1960, the measure of effective tax
rate change would equal +20%, i.e., there would be a 20
percentage point improvement for the observation in terms
of the relationship of its tax rate to the mean tax rate.
In order to determine how changes in effective tax

rates are distributed, the following equation is estimated:
(VI.2) At = g + PN+ YN, + oL,

where At 1s the measure of effective tax rate change and
the N's are the same collection of variables described in
connection with equation (VI.1l).

Equation (9 .5) shows the results of the estima-
tion of equation (VI.2).1 Both the Negro density and the
housing condition variables are highly significant in
regression (9.5). Their negative signs indicate that in
Negro areas and in areas of poor housing conditions effec-
tive tax rates tended to move upward with respect to the
mean tax rate of the sample, Such a result is consistent
with the implications of the comparison of regressions
(9.3) and (9.4) and provides further evidence that the
change in assessment behavior which is observed during

the 1950's caused definite changes in the incidence of

1Elasticities are not calculated for thls regres-
sionbecause the mean of the dependent variable 1s about
equal to zero.
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effective tax rates with respect to certain population and
housing characteristics.

One factor which may have contributed to the ob-
served change in the distribution of effective tax rates
is, of course, a change in relative cross-sectional neigh-
borhood assessment levels. A way to test the influence
of this factor is to attempt to estimate how the effective
tax rate would have been distributed in 1960 if assessment
levels had not changed during the 1950 to 1960 period.

The relationship which is estimated is written as,

Since the numerator of the dependent variable of this
equation is the 1950 assessment level and the denominator
is the 1960 level of market value, the dependent variable
is the effective tax rate which would have existed in
1960 if, with prices changing, assessments had remained
unchanged at their 1950 levels. The estimated partial
correlation coefficients show how the hypothetical pattern
of effective tax rates would have been distributed.

The estimation of (VI.3) is shown by equation
(9.6). The considerably smaller estimate of the Negro
density coefficient in (9.6) compared to (9.3) indicates
that effective tax rate discrimination against Negro
areas would have been less severe if the assessor had

simply maintained the 1950 assessment levels through
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1960. This result is also consistent with the other
results of this section which show a marked increase

in the degree of effective tax rate discrimination against

Negro areas during the 1950's.



CHAPTER VII
Summary of Findings and Conclusions

The purpose of this study is to describe the
pattern of effective residential property tax rate varia-
tion in thé City of Boston and to attempt to determine
possible causes of the observed pattern. Important find-
ings related to each of these two objectivés aré summariz-
éd below in A; and B.. These summaries are followed by a
discﬁssion of some general conclusions and then a policy

suggestion,

A, The Nature of Effective Property Tax Rate Variation
With respect to the overall nature of effective
rate variation, it is clear that the variation is system-
atic. Although a random element must also contribute to
the variation, there is very convincing evidence of many
different kinds of substantial systematic variation.
Effective tax rate varlation according to differ-
ent types of property is perhaps the most obvious kind of
variation. Both 1950 and 1960 data indicate that
effective tax rates tend to increase with the number of

families occupying any given structure. For instance,
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in 1960 as the number of families per structure'incréasés,
thé'assessment—to—market valué ratiO'progréséively
incréases to over 80% thé‘sizé'of the'assessment;to—markét
valué ratio on single-family properties. This variation
by propérty type 1s observed not only in the city as a
whole but also within individual census tracts with only

a few insignificant exceptions.

What limited data there are on properties with
newly constructed buildings suggest that these properties
are likely to be assessed at a higher fraction of market
value than other residential properties occupied by the
same number of families. In 1960 newly constructed
single-family properties had assessment-to-market value
ratios which were on the average about 15% - 20% higher
than other single-family properties. However, it should
be emphasized that the sample of new construction is
unsatisfactory in several respects.

The remainder of the findings relevant to describ-
ing the nature of effective rate variation are produced
by regression analysis. The primary purpose of most of
the regression analysis is to identify the causes of
effective tax variation. A few other regressions are
performed for the sole purpose of obtaining information
about the nature of effective rate variation. The results
from the first group of regressions also provide useful

information about the nature of the variation, and theyare
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summarized in the following pages. The additional
information gained from the Sécond_group of regréSSions
is summarized in thé last part of this séction;
RegréSSion resﬁlts cléarly indicaté that thére
is a highly significant rélationship between the avérage
rate of neighborhood property value inflation and effec-
tive tax rates. The relationship is a negative one, and
it is observed in all the tests involving data from each
of thé property type classifications. It is estimated
that if there had been no change in property values
between 1950 and 1960, assessment ratios on single-
family properties in 1960 would have averaged about 18%

~greater than they did.1

Findings from 1950 data indicate
the same kind of relationship between the rate of property
value inflation and effective tax rates although the
extent of the discrimination against neighborhoods with
relatively less rapid rates of property value inflation
was probably somewhat less severe in 1950.

Effective tax rate discrimination against neigh-

borhoods with relative high Negro population densities

is clearly evident. Assessment ratios on single-family

1This does not imply that effective tax rates
would also have been 18% higher in 1960 because rises
in nominal tax rates would certainly have been less
than they were. It is unlikely that the 1960 average
city-wide effective tax rate under conditions of perfect
assessment adjustment would have been much different
from what it actually was in 1960.
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properties in neighborhoods with the highést Négro popu-
lation dénsitiés aré on the‘averagé 27.pércehtagé pointé;
or over 70%;greatér than in the rest of the city. Within
thé framework of a regréssion equation; it is estimatéd
that about 17 pércentage points of the total 27 percentagé
point spread is accounted for by certain characteristics
of high density Negro areas which are associated with
differentially high assessment-to-market value ratios in

the rest of the city. Nevertheless, ceteris paribus,

about 10 percentage points of the total spread appears to
be related only to neighborhood racial composition: Data
on two-family and three-family properties display this
same general result. The one significant exception to
these findings is produced by the four-family-and-over
sample in which Negro densities are not found to be signi-
ficantly related to effective tax rates. Although
limited tests of 1950 data also fail to reveal a signifi-
cant relation between assessment ratios and Negro densities,
this is not necessarily inconsistent with the 1960
findings. Instead, the 1950 finding suggests that
effective tax rate discrimination against Negro neighbor-
hoods may be a relatively new phenomenon.

Findings on other population characteristics,
Italian and Irish densities, are rather inconclusive;
Although there is some evidence of a negative relation-

ship between thése two characteristics and effective tax
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rates, in all but one regression the statistical signifi-
cance of the relationship is very low.

Another kind of effective tax rate variation is
indicated by the regression results on three rather highly
correlatéd neighborhood characteristics: mean family
income, density of deterioratéd and dilapidated housing
units, and average property market value. Properties in
neighborhoods which have relatively high densities of
deteriorated and dilapidated dwellings, or low family
incomes, or low property market values tend to be assessed
at higher fractions of market value than properties in
other areas. Moreover, to the extent that neighborhoods
exhibit more than one of these three characteristics,
which is fairly common, effective tax rate discrimination
against them is even greater. These general findings are
supported by the results of every regression based on both
1950 and 1960 data.

Effective property tax rates also appear to vary
with respect to somewhat more specific neighborhood
property characteristics: average structure size and

average lot size. Ceteris paribus, as the average size

of buildings increases and/or the average size of lots
increases, assessment ratios tend to increase. Almost
all of the regression results are consistent with this
finding, and in most tests statistical significance is

high.
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Finally, there are several neighborhood character-
istic variables which do not appear to be significant in
the regression tests of the assessment behavior model.
These variables represent housing unit age, the degree of
crowding within housing units, single~family structure
density and areal share, and the frequency of property
transactions. Some evidence does suggest, however, that
transaction frequency may be positively related to assess-
ment ratios, i.e., properties in neighborhoods with rising
property values and high average transaction frequencies
tend to be assessed at higher fractions of market wvalue
than properties in heighborhoods with the same rate of price
inflation but lower average transaction frequencies.

The previous findings on the nature of effective
rate variation are produced by various tests of the assess-
ment behavior model, Findings from a second group of regres-
sions aimed solely at describing the nature of effective rate
variation are generally consistent with the previous
findings.1 However, this second group of regressions does

yield some additional information., First they provide

1Because the purpose of these regressions is to
identify interesting population and housing characteristics
associated with assessment-to-market value ratios, no
attempt is made to account for variations due to dynamic
characteristics, Therefore, the price change variable,
AP/P, is excluded from these regressions.
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somewhat stronger evidence of a negative, ceteris paribus,

relation between both Italian and Irish dénsities and
effectivé tax rates. Moreover, the findings indicate that
thé extent of preferential efféctivé tax raté treatment in
Italian and Irish neighborhoods declined between 1950 and
1960 whilé efféctive tax rate discrimination against Negro
neighborhoods increased. Results also show that if the
assessor had frozen assessments at 1950 levels, the extent
of effective tax rate discrimination against Negro neigh-
borhoods would have been less than it was in 1960. 1In
addition, effective tax rates are found to discriminate to
a greater extent against neighborhoods with high densities

of deteriorated and dilapidated housing in 1960 than in

1950.

B. Causes of Effective Property Tax Rate Variation

We turn now to the findings which are relevant to
the question of what causes the observed pattern of effec-
tive tax rate variation. In Chapter II three broad types
of explanation are offered: deliberate use of assessments
to achieve certain policy goals; inadvertent but systema-
tic mis-estimation of market value; and failure to keep
assessments up-to-date with changing market values. In
the discussion which follows, findings relating to each of
these types of explanation are summarized.

There 1s substantial evidence that the existence

of lags in the assessment process is an important cause
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of effective tax rate variation. The.coefficiént of the
variable représenting-the raté:of inflation is negative and
highly significant in regressions baséd on éach property
type classification of 1960 data and on 1950 single-family
property data. In addition, evidence that properties with
new construction ténd to be assessed at differentially high
fractions of market value also supports the assessment lag
explanation. Although the findings on a transaction
frequency effect are not very significant, they are con-
sistent with this explanation. A comparison of the
influence of inflation rates on assessment ratios in 1950
and 1960 indicates that the speed of assessment adjustment
to price changes was probably faster in 1950 than in 1960.

Results also support the hypothesis that effective
tax rates are deliberately discriminatory. Moréover, the
findings do not rule out any of the several objectives of
a discriminatory policy suggested in Chapter II. Again,
these obJectives are: application of a type of benefit
principle; the minimization of political pressure; and the
pursuilt of certain social goals.

The observed neighborhood effective tax rate
discrimination against multiple-family dwellings in
neighborhoods with relatively poor housing conditions, low

median family income, and low average property market

value is what would be expected if a benefit principle of

assessment is in fact employed, i.e., if assessments are
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designed so that tax collections reflect the city's cost
of providing public.sérviceS'to each neighborhood. In
addition, tests of the individual property model suggest
that a slightly different type of benefilt principle may
cause the observed market value discrimination among
individual properties.l

The importance of political factors in the assess-

ment process 1s implied by the apparent ceteris paribus

discrimination against predominantly Negro neighborhoods.
This is well substantiated by almost every test of the
assessment behavior model. Although the favorable tax
treatments of Italian and Irish neighborhoods is of a
very low level of significance, this 1s consistent with
the existence of an assessment system which is vulnerable
to political pressures.

Most of the findings which are consistent with
either of the above two objectives of a deliberately dis-
criminatory assessment policy are also consistent with the
third possible objective, the pursuit of certain social
goals. The observed Negro neighborhood effect may in part
be caused by an effort to maintain a "desirable" racial

balance. Both competition with suburbia for middle-to-

1This kind of modified benefit principle results
from the assessor's presumption that benefits from public
expenditures are about the same for neighboring properties,
and, therefore, tax bills (assessed valuations) ought to
be similar.
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upper income residents by allowing effective tax rates to
fall in middlé—to—uppér income neighborhoods and/or dis-
couragement of the physical deterioration of any "nice"
neighborhood by means of favorable tax treatment can
explain the géneral type of effective tax rate variation
described above.

Like the other two broad types of explanations,

a practice of unintentional systematic mis-estimation of
market value can also explain much of the observed pattern
of effective tax rate variation. If the assessor fails to
take into account positive or negative influences on market
value created by certain characteristics of the neighbor-
hood in which the property is located, then one would ex-
pect to find the differentially high tax rates which are
observed in low income neighborhoods containing very low
quality housing of low market wvalue.

Systematic assessment errors may also be made by
improper weighting of individual property characteristics
in the assessor's calculation of market value. With
respect to this possibility, the findings show that
properties with taller structures and/or larger lots tend
to be assessed at differentially high fractions of market
value. Such a result does not necessarily reflect
incorrect value weilghting with regard to these character-
istics. Given the large impact which these two highly

significant variables have on assessment-to-market value
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ratios, especially the'structuré size variablé, it is very
likely that théy”aré répresenting néighborhood character-
istics correlated with these individual property character-
istics. Anothér possibility is that the assessment ratio
variation by property type influences assessment ratios on
properties of the same typé and that thé structure size and
lot size variables are to some extent explaining this

effect.l

C. Some General Conclusions

Although the findings of this study clearly identify
assessment lags as an important causé of inequalities in
effective property tax rates, the findings also indicate
that assessment lags explain only part of the total varia-
tion. Another important part of the total variation is
explained by either or both of two hypotheses: inadvertent
mis-estimation of market value and intentional tax rate
discrimination according to certain policy goals. However,
because the same general group of results support both
hypotheses, it is impossible to determine to what extent

either or both hypotheses are correct.

1For example, single-family properties may be
assessed at higher fractions of market value when they
are located among multiple-family properties which are
generally assessed at higher fractions of market value
than single-family properties; greater average neighbor-
hood structure size would probably indicate such a
situation.
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Nevertheless, it is difficult to believe that the
large amount of variation in éffectivé tax rates which has
persistéd ovér at least a ten-year period is attributable
only to the existence of assessment lags and the mis-
estimation of market value.l These two explanations are
similar in that they are based on a failure to achieve a
desired goal of non-discriminating assessment according to
market value. It is unrealistic to conclude that failures
of such large magnitude would be allowed to persist for as
long as ten years. In short, some part of the total
variation must be attributable to an assessment policy of
deliberate tax discrimination; otherwise, one is left with
an implausible conclusion.

Also related to the evidence of persistent, system-
atic tax rate variation 1is the question of why the public
has not pressed for greater tax rate uniformity. Either
taxpayers are ignorant of the prevailing pattern of
effective tax rates and of the magnitude of some of the
tax rate differentials, or they are not motivated to com-
plain effectively about the situation. In fact, both of
these factors are probably partially responsible for the

lack of interest in property tax reform. Assessment ratio

lFor example, data on the most homogeneous prop-
erty type, single-family. properties, show that in 1960
the mean ratio of assessed value to market value was .40,
the standard deviation was .13, the highest ratio was .80
and the lowest ratio was .23.
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information of the type presented in this study has never
been published.l Although some taxpayers must have know-—
ledge of individual cases of assessment ratio inequality,
they are not likely to be aware of the widespread and
systematic nature of the inequalities.

However, even if some idea of the nature of the
inequalities were generally known, taxpayers may fear that

change from status quo will raise their property tax bills.

Since most taxpayers realize that their property 1is con-
siderably underassessed in relation to its market value, it
is possible that the differential between assessed valua-
tion and market value 1s viewed as a potential source of
increased taxation. In other words, although equalization
of effective tax rates would create tax reductions equiva-
lent to tax increases, taxpayers who are uncertain about
their own prospects for galn or loss are likely to be
reluctant to promote tax rate uniformity; their fear of
increased tax liability is not offset by theilr chance of

reduction.

lOldman and Aaron did publish similar though less
detailed, statistics in 1963 which is after the period of
time spanned by this study. It is interesting to note
that their findings did not generate any noticeable
agitation for reforms.
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D. A Policy Suggestilon

The‘résultStshow that with réspect to residential
property in Boston actual assessment practices virtually
ignore the clear intent of property tax law.1 Given what
is genérally considered to be acceptablé performance for
other typés of taxes, the extensive divergence from the
legal requirement of effective tax rate uniformity is
intolerable. 1In view of this obvious shortcoming of the
existing assessment system, a fundamental change in overall
assessment policy is needed. It is suggested that an
effective effort to assess properties at the best estimate
of thelr current market value would greatly improve the
quality of assessment administration, i.e., reduce varia-
tion in effective tax rates.

Ideally, a change to current market value assess-
ment would not only reduce the variation in effective tax
rates but also would require any deliberate effective tax
rate discrimination to be determined openly. The more or
less secretive process by which assessment-to-market value
ratios are now established would be abolished because the

act of assessing would be clearly aimed only at the goal

1For a discussion of legal requirements, see:
"Inequalities in Property Tax Assessments: New Cures for
01d I11," Harvard Law Review, Vol. LXXV, May, 1962, p. 1376.
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of current market value assessment. Any variations in
effectivé tax rates which are deemed to bé désirable, €.8.,
variations according to property type, hoﬁsing conditions,
etc., would have to be determined in thé samé way that
nominal tax rates now are. Thus, variations established
by a legislative process would be cléarly evident to
taxpayers.

Under the proposed current market value assessment
process, some errors in assessments would be unavoidable.
Current market value can only be estimated, except in cases
where recent transactions have occurred. If sales data
were frequently examined for evidence of new trends in
market value and past assessment errors and if assessments
were adjusted as quickly as possible to new market value
estimates, errors in current market value appraisals would
be minimized. Moreover, the establishment of a tax
abatement mechanism readily available and well-known to all
taxpayers would generate another source of information on
the accuracy of existing assessments.

This study does not attempt to evaluate how well
such a system would perform. Such an estimate would require
information about the trade-off between improved assessment
quality and the costs of assessment administration. In

general, assessment administration cost is considered to
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be low.?l However, regardless of what the actual costs are,
within the present assessment administration budget, per-
formance would cértainly be improvéd simply by substituting
the goal of current market value assessment for the factors
which now influencé assessments. Admittedly, accurate
current market value assessments are not made any easier

by the small fraction of properties which turn over each
year. For instance, in Boston not more than 6% of all
single-family properties are bought and sold each year.2
Moreovér, the problems of substantial heterogeneity and
low turnover associated with current market assessment of
commercial and industrial properties are even greater than

for residential properties.3

Only by examination of the
procedures and organization of the assessment system itself
is it possible to determine whether or not the property

tax can be administered reasonably well at a moderate cost.

lDick Netzer, Economics of the Property Tax, pp.
174-175. 1In the City of Milwaukee where assessment
quality is relatively high (The variance of assessment-
to-market value ratios is low.), property tax administra-
tion costs are about 1.5% of total annual property tax
revenue.

2U S Bureau of Census, Census of Governments:
1967, Vol. 2, "Taxable Property Values," “Table 19.

3In Boston commercial and industrial properties
accounted for 55% of the gross assessed value in 1966.
Residential properties accounted for 41%. Ibid., Table

19.



APPENDIX A

Tables of Regression Results

Key to Table 3

AP/P)

N)
S)

L)

D)

P)
Y)
SFD)
RD)
A)

PPR)

IT)
IR)

TI)

Percentage average price change for single-family
properties

Negro density

Average structure size for single-family properties
(stories)

Average lot size for single-family properties
(square feet)

Density of deteriorated and dilapldated housing
units

Average market value for single-family properties

Median family income

Density of single-family housing units

Areal share of residential land use

Density of structures built before 1939

Density of housing units with 1.01 or more persons
er room

Italian density

Irish density

Transaction frequency term (AP/P x transaction

frequency for single family properties)
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The dependent variable is single-family assessment-

to-market value ratios.

Key to Table 4

D1) Dummy variablé for Negro census tracts with more
than 10% Négro population

D2) Dummy variablé for Negro census tracts with more
than 30% Negro population

A1l other variables are defined as in Table 3.

Key to Table 5

T2) Transaction frequency for single-family properties

A1l other variables are defined as in Table 3.

Key to Table 6

Variables AP/P, S, L, and P are redefined for two-
family properties in equation (6.1), for three-family
properties in (6.2), and for four-family-and-over proper-
ties in (6.3).

All other variables are defined as in Table 3.

Key Table 7
Pij

~ Icf
(o]

Market value of individual single-family properties

1ij) Lot size of individual single-family properties
Sij) Structure size of individual single-family
properties

P;) Seme as P in Table 3
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Li) Same as L in Table 3
Si) Same as S in Table 3
The dependent variable in regressions (7.1) - (7.3)
is the ratio of individual property assessment ratios to
census tract assessment ratios. The dependent variable

in regression (7.4) is the same as in Table 3.

Key to Table 8

The dependent variable is the level of assessed
valuation on single-family properties. All other variables

are defined as in Table 3.

Key to Table 9

The independent variables are defined as in Table
3 where the subscripts, 5 and 6, refer to 1950 and 1960
measurements of the variables. The dependent variables in

regression (9.5), At, is defined in footnote 1, page 142,



Table 3,

Estimated Regression Coefficients
[Elasticities]]
(t-statistics)

Single-Family Neighborhood Model

1

Equation Mean
Indep. 3.1 3.2 3.3 3.4 3.5 3.6 3.7 éggep.
Voo, - o o .

Constant 14,89 24,27 20.54 b7.22 53.28 28.70 32.99
( 3.14) { C 4,29) | C 3.33) |(10.36) | (14.621) {(C 5.48). |( 5.61)

AP /P - .200 | - .208 | - .208 | - .252 | - .247 | - .189 | - .197
(- .1791y[- .1861|[- .1867| [~ .2247|[- .2201|[- .1691([- .176]| 35.39
(=4,93) | (-5.18) | (~-5.04) | (~5.37) | (-5.25) |(=4.,43) |(=L,76)

N .198 .183 .228 .2ho 211 .236 .216
[ .0391|[ .0361{[ .obuullC .ob71{C .o413|LC .o4eJ|[ .0kL2] 7.72
( 4.82) | ( 4.36) | (5.77) | C 4.96) [( 3.56) |( 5.81) |(-5.15)

S 7.043 6.00 8.08 5.62 4,70
[ .6957(C .5931|C .800]1| — — [ .556]1([ .470]| 3.92
( 6.51) {C 7.27) {(C 7.31) ( 5.72) |( 6.16)

L .116 .098 .110 % %
[ .1287|C .108]|C .121] —_ —_ 43,69
( 2.88) {( 2.62) {( 2.67)

D .097 .110 .1h5 112 .090 .080
L .o463|[ .053] —_— [ .o691{[ .os43i{[ .o43]{C .039]| 19.01
( 2.04) | (C 2.47) ( 2.56) | 2.27) |(C 1.82) {( 1.79)

G9T1



Table 3. (continued)

Equation Mean
Indep. 3.1 3.2 3.3 3.1 3.5 3.6 3.7 éggep.
Var, B ‘ :

P - .343 - .550 .24 - .183
[- .106] — [- .17 [ .116]] — [- .569]] — 12.37
(- 2.01) (- 3.55) | ( 1.46) (-1.10)
Y - 143 - .124
. (- .2161} * [- .1871159.95
(-2.07) — I — (=1.72).
SFED - .,106 | - .097
* * * [- .056]|[- .051] % * 21.0
(-2.51) | (-2.25) o
RD - .068 | - .072
* % % [- .0707|[- .073]7 * % 40.3
(-1.60). | (~-1.66)
A - .055 - .063
% * [- .126] * * [- .145] % 91.5
(- 1.01) (-1.12)
PPR * * * % * * %
8.03
IT - .167 | - .252
i i i [- .0321{C(- .oko1| * * 7.6
1 (=1.94) |(-2,82)

99T



Table 3. (continued)' )

Equation Mean
Indep. 3.1 3.2 3.3 3.4 3.5 3.6 3.7 Indep.
Var. S ‘ Var.

IR * * * ¥ - .153 * *
[- .046] 11.8

T % % * % % % % .945
R® (F-stat.) .81 .81 .80 .7h .7h .79 .80

(56.9) (57.1) (54.2) |(32.2) (31.7) (51.2) |(52.4)
Mean Dep. Var,
(std. Error Est.)| 39.6 39.6 39.6 39.6 39.6 39.6 39.6

( 5.67) (5.67) ( 5.78) |( 6.68) |[( 6.72) |( 5.92) |( 5.86)

1

Total observations:

86 for all regressions.

9T



Table 4.

Further Tests of Racial Composition
Estimated Regression Coefficients
[Elasticities]
(t-statistics)

Equations Mean Mean Mean
4.1 .2 Indep. 4,3 Indep. b, h Indep.
In%:g. . , , Var., .. .\ .. . Var . Var.
Constant 14,52 14,47 19,92 32.57
( 2.79) |( 2.90) . (4L u2). ( 1.06)
AP/P - .199 - .201 35.39 - .169 40,58 . 8.71
(- .178]{[- .179] [- .192]
(-4,33) {(-4.80) (-3.92)
D1 6.75 o o — _—
( 2.35)
D2 10,27
T ( 3.51) T
N 179 43,6
. L . 7.43 [ .132]
( 1.63)
S T7T.71 7.63 3.92 5.80 3.83 17.05 4, u2
L .7651(L .755] [ .561] [ 1.270]
( 6.86) |( 7.07) ( 5.80) ( 2.96)

g9t



Table 4,

Equations Mean Mean Mean
4,1 y,2 Indep. 4.3 Indep b,y Indep.
Indep. Var. .| . .. Var. Var.
Var.
L . 145 .135 43,69 . 084 hh, 37 429 40.20
[ .161]( [ .148] [ .104] [ .303]
o ( 3.41) ( 3.33) | . C(2.55). . o 1.h7Y)
D .101 L113 19,01 .053 13.57 - Jlu1h 47.0
[ .ou8]| [ .os54] [ .020] [- .326]
- (1.95) ( 2.38) (0 1.22).. - (~1.15)
P - Jb42 - k23 12,37 - ,216 13.04 -6.06 8.93
[- .1381| [- .132] [- .081] [- .912]
(-2.40) (-2.39) (=1.53) (-2.61)
Y L L 59.95 L 61.32 L 45,90
SFD 21.0 - .050 20,
* * [- .031] . %
- (-1.51) ‘
RD 40.3
* * * *
A % % 95.5

69T



Table U4, (continued)
Equations Mean Mean ) Mean
h,1 b2 Indep. h,3 Indep. b, 4 Indep.

,13322: o Var. .. . ... ... | Yar. : . Var. . .
PPR " 8.03 % %
IT % 7.6 % %
IR - J171 - 125

[- .o51]|[- .oko] * %

(- 1.57) |(- 1.19) | 11.8
Observations 86 86 72 14
R® (F-stat.) .79 .81 .62 .78

((42.8) | (47.2) (17.8) ( 5.83)
Mean Dep. Var,
(Std.Error Est.) 39.6 39.6 35.8 59.5

( 5.99) [( 5.76) ( 4.36) ( 9.99)

0LT



Table 5.

Estimated Regression Coefficlents

Further Tests of Transaction Frequency Effect

[Elasticities]
| (t-statistips)
Equations Mean Mean
5.1 Indep. 5.2 Indep.
Inggg: o Var.. o Var.
Constant - 25,2 15.92
(= 3.38) . (. 3.65) .
AP/P % - 12.17 - .128 39.6
[- .137]
(- 2.69)
N Lo,00 161 4,87
% L .021]
S 14,13 b7 6.06 3.85
[ .9681] L .631]
(  11.20) ( 6.18)
L 1.03 31.47 .085 hy, 77
[ L1657 [ .103]
( 8.69) (. 2.35)
D 55.67 .083 15.8
% [ .035]

1.90)

TLT



Table 5. (continued)

Equations Mean Mean
5.1 Indep. 5.2 Indep.
Indep. - Var. . Var.
Var.
P .862 7.21 - 264 12.83
L .089] [- .092]
( 1.315) . (- . 1.78).
Y yuy, 27 . 61.34
SFD * ¥
RD % %
A * *
PPR % .
T2 - 9.53 1.17 .100 2.58
[ - .1611] L .695]
(- 11.72) ( .334)
Observations 7 19

2Lt



Table 5. (continued)

Equations Mean : Mean
5.1 Indep. 5.2 Indep.
Indep. o Var. . S Var.
Var.
R (F-statistic) .99 .66
(215.6) (19.5)
Mean Dep. Var,
(Std. Error Est.) 69.68 36.96

( 1.42)

( 4.87)

€LT



Table 6. Tests on Other Property Types
Estimated Regression Coefficients
[Elasticities]
(t-statistics) -

Equations 6.1 Mean 6.2 Mean 6.3 Mean
Tnde (Two- Indep. (Three- Indep. (Four- Indep.
1 Pamily) | . Var. . . (Family) | Var. . |Famlly +) [ Var.
Constant 32.35 12,44 2.91
1 L.67) e oras)y e L105)
AP/P - .267 36.3 - .169 33.2 - .,083 32.7
[- .234] [- .109] [- .o042]
1 (- 7.14) . (= 3.82)y. (= 2.,02) | .
N .078 7.62 .098 7.95 16.5
C L0147 L .015] *
( 2.38) R ( 2.30) .| . R
S Lbo6 3.90 11.98 h.92 - 4,96 5,81
L .4o2] [ 1.15 ] [- .455]
1 2.46) 10 s.2y. | 0 (= 2.99) |
L 47,36 173 36.35 60.5
¥ [ .122] %
( 2.62) .
D .238 16.37 .081 21.3 23.9
[ .094)] | [ .034] *
( 5.24) ( 1.99)

LT




Table 6,

(continued)

6.2

o.4

Equation 6.1 Mean Mean Mean
(Two- Indep. (Three- Indep. (Four- Indep.
Indep. Family) Var., Family) Var, Family +) Var.
Var . _ , g S SR & R
P % 13.87 - 1,326 12.7 - 120 36.08
[- .327] [- .067]
(- 4.97) 4 (=1.46)
Y — - ——
SED - .063 15.6 9.8
* 21.2 [- .019] *
(= 1.311)
RD % ulL .o * 42.9 % 33.8
A ‘ .%32] 97.3
% 0.96 % 2.914 1.
N 0.9 | 92-9% ¢ 3.70)
PPR - .280 8.19 - .312 9.01 1.88 7.66
[_ ~055] [_ 0055] [ 0223]
(- 1.57) (- 1.49) ( 2.87)
IT - .074 10.7 - .2U49 10.7
* 7.79 [- .015] [- .041]
(- 1.35) (—2.36)

GLT



Table 6. (continued)k”
Equation 6.1 Mean 6.2 Mean 6.4 Mean
Ind (Two- Indep. (Three- Indep. (Four- Indep.
nvzlli- Family) Var. Family) = | Var.  Family +)|  Var.
IR - 14 11.8 - .972 7.2
* 12.36 |[- .032] [- .109]
(- 1.33) (- 4h,21)
Observations 79 85 ho
R® (F-stat.) .78 .80 77
1(51.6) (. 30.4) ( 15.7)
Mean Dep. Var.
(Std. Error Est.) 43,46 51,48 6U4,37
( 4.29) ( 4.92) ( 8.52)

9LT



Table 7.

Single-Family Individual Property Model
Estimated Regression Coefficients
(t-statistics)

Lquations Mean Mean
7.1 7.2 7.3 Indep. 7.4 Indep.
In%ep' (White) | (Non-White)| Var. . .| . . | Var.
ar.,
Constant 1.15 1.14 .550 - .081
Pij - .ho8 - kv - .628
Py (-17.75) |(-16.87) | (-6.63) 1.0 —_
1 .186 .197 .126
gi— ( 12.80) ( 12.95) ( 2.73) 1.0
i T v —
\s. . .134 .115 1.011
== ( 4.88) |( 4.23) | ( b.a7) 1.0
i : L . . L T P
P. - 1.20
- _ _ L [ .398]
‘ 1.(~ 8.04). 13.18
L. 13.55
' — S - L .262]
( 4.51) 43,69

LLT



Table 7. (continued)b‘
Equations Mean Mean
7.1 7.2 7.3 Indep. 7.4 Indep.
In%ep. (White) (Non-white)| = Var. S . Var..
ar,
Sy _ _ _ .237
[ 1.3401
(.10.86) 3.92
Observations 1922 1777 145 86
R® (F-stat.) V17 .17 .29 .63
(128.9) (118.6) (19.4) - (46.9)
Mean Dep. Var. 1.0 1.0 1.0 39.6
(Std. Error Est.) ( .30) ( .29) ( .35) ( 7.79)

QLT



Table 8. Single-Family Assessed Valuationt
Estimated Regression Coefficients
(t-statistics)

8.1 Mean Indep. 8.1 Mean
Indep. Indep. Var. (continued) Indep.
Var. Var. ‘ var.
Constant . 428 IT -  .0L6 7.6
(_.170) (- 1.91)
N - .034 7.72 IR - .126 11.8
(-2.80) (= 3.77)
S 2.42 3.92 R2 LTh
( 9.12) (F-stat) ( 28.19)
L .ohy 43,69 Mean Dep. 5.02
(Std. Error ( 1.47)
¢ h.27) Est.)
D - .026
(-2.19) 19,01
SED - .002
(- .147) 21.0
A - .028 91.5
(=1.51)
PPR - .203
(=2.94) 8.03

lUnlike all the other regressions based on census tract observations, the depend-
ent variable here is the level of assessments, A6O'

6.1



Table 9.

Intertemporal Comparisons
Estimated Regression Coefficients

[Elasticities]
(t-statistics)
Equations 9.5 9.6 Mean
9.1 9.2 9.3 9.4 (Dep. Var.,|(Dep.Var.,| Dep.
Indep. (1950) (1960) (1950) (1960) At) A5/P6) Var.
Var.
Constant 23.95 14,89 86.45 45,12 1.80 45,23
( 2.87) ( 3.1h) (15.41) ( 6.474) ((C  .153) ( 5.05)
AP/Pg - .108
[ - .1201| L L L L 62.53
(=2.17)
AP/Pg - .200
- [- .186] - - - . 35.39
(-5.18)
N ¥ .101
5 L [ .o0061| . _ 3.06
( 1.22)
N6 .198 .240 - .664 .106
- [ .036] L L .047) [ .028] 7.72
(4.36) (3.79) (=6.12) (1.03)
85 9.19
L .695] . o . L o 3.92
( 5.56)

08T



Table 9. (continued)
Equation ~ 9.5 9.6 Mean
9.1 9.3 9.4 (Dep.Var.,|(Dep.Var.,| Dep.
Indep. (1950) (1960) (1950) (1960) At) A5/P6) Var.
Var.
86 . 7.04 L - . . 3.92
.593]
( 7.27)
L5 . 150
[ .131] - . . L 45.22
( 3.46)
Lg . .116 L L _ . 43.69
.108]
( 2.62)
Dy * - .095 L L . 12.06
[- .022]
(= 1.19)
D¢ L .097 L 211 - .283 | - .276 19.01
.055] [ .101] L .138]
(2.47) ( 3.66) (- 2.64) ( 3.73)
P5 - .702
[- .120] _ o - - 8.85
(-2.83)
Py L 343 L L L 12.37

216]
(=2.07)
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Table 9. (continued)
Equation 9.5 9.6 Mean
9.1 9.2 9.3 9.4 (Dep.Var.,|{(Dep.Var.,| Dep.
Indep. (1950) (1960) (1950) (1960) t) AS/P6) Var.
Var.
Ye . L - .996 L . - 29.80
[- .563]
(- 6.08)
Y L . L - .111 .225 - .125 59.95
[- .166] [- .198]
(- 1.15) (1.27) (-1.01)
1T # L - .730 . L L 2.56
[- .034]
(- 2.49)
ITg L * L - .261 # - .272 7.60
[- .050] [ - .055]
(- 2.45) (-1.98)
IR5 - .465 - 401
- .036] L [- .030] L . . 4,03
(= 1.52) (- 1.07).
IR6 -  .230 - .400 - .318
- * . [- .069] [- .099] 11.80
(= 1.47) (-1.50) (=1.58)
R° .58 .81 49 .63 .59 47
(F-stat.) (20.6) (57.1) (15.5) (27.4) (29.2) (14.4)
Mean Dep. Var. 52.0 39.6 52.6 39.6 0.01 37.9
(Std.Error Est.) ( 6.28) ( 5.67) ( 7.01) ( 7.90) (14.8) (10.1)
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APPENDIX B

Correlation Matrix of Variables
of the Neighborhood Model
Single-Family

'Véfiabies:
1) Assessment-to-market value ratio
2) Price change
3) Negro density
L)y Market value of single-family properties
5) Median family income
6) Structure size (height)
7) Lot size (square feet)
8) Density of deteriorated and dilapidated housing units
9) Density of housing units with 1.01 or more persons
per room
10) Fraction of structures bullt before 1939
11) Fraction of total housing units which are contained
in single-family structures
12) Density of residential land use
13) Italian density
14) Irish density
15) Multiplicative term; (transaction frequency) x (price

change)



1)

2)

1)
5)
6)
7)
8)

10)
11)
12)
13)
14)
15)

(1)
1.00

.70

.58

.19
2k

-.28

(2)

.00
.50
.3k
i1
.28
.29
.53
22
L1l
.14
.06
.10
.19
.51

lation Matrix:

(3)

1.00

.26
.53
17

.15

.15

(4

12
.30
.25

11

.30

(5)

1‘00

.27

LAY
.07

.30
.32

(6)

.00

.51
.30
.13
.39
A2
.29
.32
.22

11

184

(7)

1.00
-.38
-.14

- .34

.31
.25
L1k
.09
20



1)
2)
3)
1)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)

(8)

1.00

Lbo
.26

-.21
-.18
-.13
-.19
-. ko

(9)

1.00

.13
.01

Correlation Matrix:

(10)

- b2
.06
.03

.01

(11)

.00
.06
.06
.25
.07

(12)

.00

.10

.15

.16

(13)

1.00
—025
.00

(1)

.00
.25

185

(15)

1.00



