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ABSTRACT

We examine the effect of Proposition 22 on revenues and housing pricesin Massachusetts.
Communities that were initidly congrained by the law, saw large increases in state aid and the use of
fees. We use these initid condraints as ingruments for changesin other components of revenue while
treating the change in the property tax as exogenoudy determined by Proposition 2% . Our results
strongly suggest that communities that were able to increase their property taxes more rapidly saw
greater increases in their housing vaues in the period following passage of the law.



L. Introduction

In November 1980, Massachusetts voters passed a tax revolt law commonly known as
Proposition 2%%. Subject to certain exceptions, the law limited the property tax rate to 2426 of the
assesed vaue of property. Communities with tax ratesin excess of 2424 were required to reduce their
tax revenues by 15% per year until they complied with thelaw. Almost haf of Massachusetts
communities had to cut taxesin the first year the law was in effect. Two communities required four years
to reach compliance with the tax rate limitation. Once the tax rate limit has been met, Proposition 2v2
invokes atax levy limit. Communities can st taxes below the levy limit but may not exceed it. Thelevy
limit on existing property increases by 226 (nomind) per year. However, if acommunity chooses not
to tax at itslimit one year, it does not affect the levy limit. Thusif acommunity that istaxing a its limit
chooses not to increase its taxes one year o that it is gpproximatdy 2526 below its limit, the following
year it may increase taxes by approximately 5%. New growth in agiven year can be added to the tax
base and taxed at the community's normal tax rate. Thereafter, it becomes part of the tax baseand is
subject to the 2%%%6 growth limitation.

Communities may aso increase ther levy limit by submitting a Proposition 2%2 override to the
electorate.’ By the end of the period we study, the levy limit rather then the tax rate limit was the
congraining factor for those communities constrained by the law. In principle, therefore, communities
were not congtrained since they had the option to vote further tax increases. In practice, during the
period we study, relaivey few communities passed overrides while many were a or near their levy

limits. This suggests that by requiring an override, the levy limit did condtrain taxes.

The rules governing tax increases for bond issues are somewhat different. We skip over these
details since they are unimportant for the purposes of this paper.
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Proposition 2%2 Sgnificantly changed both the level and composition of local government
revenues. Red per capitaloca government revenues declined from 1981 to 1984 and did not regain
their 1981 level until 1988 despite a booming Massachusetts economy over this period.? As of 1992,
real per capitalocal revenues were less than 3% above their pre-Proposition 2%z level. Moreover, red
per capita property taxes declined and remained dmost 10% below their pre-Proposition 2%z leve in
1992. The losswas made up in part by increased state aid which rose dramatically between 1981 and
1988 and then declined sharply. Therest of the loss was made up by increases in fees and charges
which increased by close to 80% going from 11% to 18% of local government revenues between 1981
and 1992.

It would be unfair to describe Proposition 2%2 as a"natural experiment.” The law was crafted by
people not nature. Neverthdess, the indtitutiona structuresit generated and the changes it imposed on
communities dlow usto identify the impact of locad government spending and revenue structure on
property values.

The popular debate over tax limitation measures primarily concerns two different conceptions of
government. Supporters maintain that loca governments are run by inefficient bureaucracies and believe
that budgets can be cut without a sgnificant reduction in services. Opponents generdly believe that
reducing tax revenues will reduce services (Ladd and Wilson, 1982). The two views are not necessarily
in contradiction -- locad government could be inefficiently run, but given inherent inefficiencies, services
might be provided at the level desired by the eectorate.

In economigts terms, the issue is whether government provides the desired level of public goods

“For areview of the Massachusetts economy and state economic policy from 1975 to 1986 see
Ferguson and Ladd, 1986.



3

given condraints on its behavior. These may include union rent-seeking, difficulties motivating workers,
(political or legd) requirements that they pay above market wages, etc. If part of any tax increaseis
captured by government workers, reducing taxes will restrain wages but will dso lower utility if
government has aready taken the impact of tax revenues on wages into account when setting tax levels.

In order to examine the maximization hypothess, we develop amodd in which utility differences
are capitaized into housing prices. Thereisatendency in the literature for papers concerned with the
effects of interjurisdictiona variation in taxes or services (e.g. Polinsky and Rubinfeld, 1978; Case and
Grant, 1991) to work within aframework derived from the Tiebout modd. However, other models will
have smilar features. Hobson (1986) shows that when the population is fully mohile, differencesin tax
rates across communities (holding services constant) will be capitaized into land rents. Thus while the
burden of the average property tax rate may be shifted among factors of production or to renters
depending on supply and substitution dadticities, land rents capture property tax differentids. The link
between service levels and taxes on the one hand and property vaues on the other is quite genera
(Mieszkowski/Zodrow, 1989).

Oates's path-breaking paper (1969) was the first to confront the inter-jurisdictiona capitaization
hypothess empiricaly. He argued that the Tiebout mode implies that services will increase property
vaues while taxes will reduce them and confirmed these predictions. However, Edd and Sclar (1974),
Hamilton (1976) and Meadows (1976) pointed out that in Tiebout equilibrium land values are
independent of the level of service provided. Therefore, ether the New Jersey municipdities were not in
equilibrium or the Tiebout mode requires modification. The ensuing research has tended to present itself
as ether examining disequilibrium or studying whether service and tax differentids are capitdized into

housing vaues without directly relating the research to the Tiebout modd (see Shenkd and Gaines,
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1978; Brueckner, 1979; Taylor, 1991; and related work by Ladd and Bradbury, 1988).

Tedting for capitdization within a Tiebout modd is problematic, because the modd suggests no
obvious reason why public services and tax levels should not be perfectly related. Under the Tiebout
model, either service levels or tax levelsis a sufficient satistic for public good provison (Hamilton,
1976). Conditiona on the service level, the tax rate is therefore purely a measure of house vaues.

Since housing values are in the denominator of the tax rate, the tax rate variable will be negatively
corrdlated with housing values. Since tax levels and service levels are positively corrdated, OLS
esimates will tend to generate a pogitive coefficient on service levels and a negetive coefficient on tax
rates even if we arein full Tiebout equilibrium.

Oates recogni zed the difficulties with the endogeneity of taxes and services and proposed a
2SL S estimator. However, Pollakowski (1973) challenged the choice of instruments. We can trandate
his argument into somewhat more modern language. Thereis a hedonic reation between housing prices
and housing characterigtics including the local public finance characterigtics. If we need to instrument for
locdl taxes and services, we must find variables that influence their levels but are not correlated with the
error term.  Since the error term includes any unmeasured housing characteridtics, it is difficult to think of
feactors that affect the demand for loca public goods but for which we can convincingly argue that they
do not affect the demand for other housing characteristics. In the absence of the Tiebout modd, we face
the oppogite problem. Without a well-formulated theory of why spending and service levels differ, it is
difficult to argue convincingly whether instruments are needed or what are potentia instruments.

The approach taken here is somewhat different. We use the experiment induced by Proposition
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22 to avoid the problem of the lack of suitable instruments® We treat Proposition 2% as a congtraint
on government optimization. More heavily consrained communities will be further from the optimum
and hence will suffer larger declinesin housing prices.

II. The Model

The model developed in this section is oriented towards laying the ground work for our empiricd
andyss. It therefore does not include much of the richness of recent research on Tiebout economies
(see Conley and Wooders, 1997, for areview). In particular, Snce we consider the effects of
Proposition 2% over a short period, we treat both the aggregate housing stock and its distribution across
communities asfixed. We aso ignore consumer heterogeneity and concentrate on the consequences of
heterogeneity across communities.

Each community provides a public good which we think of as education snce most
Massachusetts communities spend over half their budget on education. Public education must be
provided to al members of the community on an equal basis. However, the cost of providing education
of agiven qudlity isafixed amount per member of the population. Thusthe public good isredly a
publicly provided private good or in Bewley's (1981) terminology, a pure public service. Sincethe sze
of each community isfixed, the community cares only about the average (or total) cost of providing
education to itsresdents. We thus ignore aggregate crowding issues.

Al. The cost of producing the public good in community i is ¢;G per member of the community
where c; is the marginal cost of producing the good and G is the number of units of the public

good provided to each member of the community.

*Bradbury, Mayer and Case (1996) aso uses Proposition 2v2 to generate instruments for fiscal
variables. The relation between our results and the results in that paper is discussed in the conclusion.
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G can be thought of as school qudity. 1t should be noted that the margina cost of a unit of qudity varies
across communities. This assumption is the mgor departure from the standard model which typicaly
assumesthat al communities face the same cost structure. “¢” may capture the reputation of the local
school system. If the schools already have a good reputation, it may be cheagper to produce good
schoolsthan if they start off with apoor or indifferent reputation. In amore complex modd this might
capture peer effects. Costs might dso differ because of varying ability of public sector unionsto capture
rents along the lines discussed in Gyourko and Tracy (1989, 1991) or the presence of an exogenous
amenity that is complementary with the public good. Note that the communities differ with regard to the
margind cogt of producing G. Differencesin fixed costs will be capitalized into housing prices but will
not dter the leve of the good provided. Provided that al types want at least some of the public good,
fixed costs do not affect the alocation of types to communities.

Wefind it naturd to assume that margind cost varies among communities once we recognize that
history matters. In afuller modd with heterogeneous consumers, the cost of providing the good might
depend on the characteristics of the population (Conley and Wooders, 1997). We believe that our
estimating equation would be judtified in such amodd, but the technicd difficulties of developing the
theory would be much grester.

Alternaively, the public good could be a combination of, for example, schooling and clean air
with the leve of arr qudity outside the control of the community. Even if the cost of providing agiven
level of school qudity isthe samein dl communities, the cost of providing the composite public good will
be higher in areas with bad air qudity.

A2. The public good may be financed through property taxes, T, state aid, A, and/or fees, F.

Property taxes are subsidized at rate t through the income tax system while fees are not so that
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the net cost to residents is (1-t)T+F. The rental cost of housing is h~+(1-t)T+F.

It is evident that fees are dominated by property taxes in the absence of constraints on property
taxation. Feeswill only be usad in the presence of ameasure limiting the tax rate and therefore will be
ignored for the moment.

A3. There are a homogeneous private good that serves as numeraire and a homogeneous public
good (G). There is a large number of homogeneous individuals with differentiable utility u(Y-p,G)
where Y is exogenous income and p is the rental cost of housing including taxes. u is assumed to
be quasi-concave and twice differentiable with (WuMY),,_,=0uMG),_, = 4.

It should be noted that Y is assumed to be independent of the level of the public good.
Massachusetts communities are small relative to the labor market in which they operate. We therefore
do not believe that the provison of public goods to residents in any one community could affect wages
dther in that community relative to other communities or in the labor market asawhole. In principle,
providing public goods to workers in acommunity could affect wages, but the goods provided by
Massachusetts communities are overwhelmingly oriented towards resdents. In particular, spending on
education typicaly accounts for haf or more of adl loca spending.

A4. The housing stock is fixed and homogeneous.

Thus, we abstract from the effects of property taxation on the qudity of housing. Since we will
be examining interjurisdictiona effects within Massachusets, it seems safe to ignore the impact of the law
on the return to capita in the United States. On the other hand, it is possible that Proposition 2%
affected the nature of housing in the state. Our empirical work covers the period from 1984 to 1988.
The stock of housing was large relative to new congtruction over this period. If anything the reduction in

taxes should have increased new congruction. We therefore believe that we will not violate redlity



ggnificantly if we trest the housing stock as fixed.
AS5. Each community chooses the level of the public good to maximize the utility of a
representative resident.

We define an equilibrium asonewith T, F, h and G rdlated to ¢ so that no individua wishesto
move:

@D ulv-@-9T(c)-Fc)-h(c), G(c)) = u*

for al inhabited communities and

2 u(Y-(1-t)T(c)-F(c), G(c)) < u*

for al uninhabited communities. All communities with cost below some critical vaue of ¢ will be
inhabited while the remaining communitieswill not. No individud will want to moveif housing prices, G,
T and F are 52t such that individuas are indifferent among al communities with a pogitive population and
utility isbelow thisleve for unpopulated communities even when the price of housing isO.

Given that individuds are homogeneous, the equilibrium entails each community choosing G such
that
Q)  (A-Hou=u,
and setting T=cG and F=0. h then adjusts to ensure that conditions (1) and (2) hold.

Although the level of the public good and housing prices are positively correlated, the correlaion
between the tax rate and housing prices or the tax level and housing prices may be postive or negetive.
To seethis, note that if the dasticity of demand for public goodsis greeter than -1, totd expenditure on
public goods (taxes) will be higher in communities where their margind cogt is higher. These are dso the
communities in which housing prices are lowest. So the tax level and housing prices will be negetively

correlated. If the dadticity islessthan -1, the tax level and housing prices will be postively correlated.
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If the demand for public goods is sufficiently eadtic, the tax rate and housing prices will be postively
corrdated. This suggests that attempits to test Tiebout-type models on cross-section data are not likely
to beinformative.

The assumption that individuas are homogeneous is clearly strong, but it largely servesto
eiminate technicd difficulties. Under a condition such as that used by Westhoff (1977) to ensure sorting
of typesin equilibrium, equation (1) will hold for margind individuads. If communities are sufficiently
homogeneous, the choice of the public good in each community will satisfy (3) gpproximately for each
resident.

We diminate G to get the utility of a representative resdent as afunction of housing prices and
revenue varigbles done
4 u=u(Y - h- (1-t)T - F, [A+T+F]/c).

Under Proposition 2% communities are constrained to keep their tax rate below .025 so that
T<.025h. If this condraint is binding, we have
(5) WwC > U, > W(1-t)c, T=bh
with the first inequdity being grict only if F>0.

It isnot clear to what extent communities in Massachusetts are actually free to set fees optimdly.
State law prevents fees from exceeding the cost of providing the service. Thereis some flexibility in
defining the service (e.g. recreation versus golf, tennis, basketbdl, etc.) and some ahility to inflate the
cost of services by decisions regarding the dlocation of fixed cogts. Still, we are aware that at least
some communities viewed themsaves as condrained by the limit on fees.

Both in the presence and absence of condtraints on taxes, housing prices adjust so that

individuds are just indifferent between living in their own community and one with dmost the same cost
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(6) u(Y - h(c) - (1-t)T(c) - F(c), [A(c)+T(c)+F(c)]/c)

=u(Y - h(ct,) - (1-9T(ct,) - F(ct,), [A(ct,)+T(ct,)+F(ct,)l/(ct,)).

Equation (6) must hold both before and after property tax limits areimposed.* To see how
property tax limits affect housing prices, we therefore fully differentiate (6) and solve for the changein
relative housing prices. Denoting the cost ¢ community by "a" and the cost ¢+, community by "b", this
gives
(7) Dh-dh =3 OTDTy) + ($-1) OFa- DFy) + ($+I-HOADA), $=(U-(1-t)cuy]/cLp.

From (7) we see that communities experiencing the biggest tax reductions and the smdlest Sate
ad increases should experience the biggest relative housing price declines. Holding tax changes
constant, the effect of fee changes should be zero if fees are set optimdly since in that case $-t is zero. |If
fees are set sub-optimaly, the coefficient on fees will be positive.

The theoretical model developed here is very smple in accordance with its purpose of
motivating the empirica specification. Neverthdess, it isworth considering its generdity before moving
to the empirical modd. Thefirs issuein such moddsisexisence. Konishi (1996) reviews this literature
and establishes quite generd conditions under which an equilibrium exigs.

Conditiona on existence, the derivation of (7) relies very much on conditions comparable to

*In amore general modd individuals and communities would be matched on the basis of tastes and
cods. Inthiscase, we would need to assume that the law did not change which communities and
individuas were matched. There are Stuations in which this assumption would not be reasonable. For
exampleif laws limiting taxes gpplied only to some communities, acommunity with alow cost of
producing the public good might be constrained to produce less of the public good than a higher cost
community. Inthiscasg, itislikely that the individuas with astronger desire for the public good would
end up in the higher cost community. Given the universa nature of Proposition 22 within
M assachusetts, this does not appear to be a concern in our case.
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those that Epple at d (1984) argue will be present in any equilibrium -- stratification (Segmentation of
communities by type), boundary indifference (the border consumer isindifferent between two
communities), and ascending bundles (in this case the relation between costs and tastes).” Complete
dratification is not necessary.  Epple et d (1978) show that amode in which communities are sorted
by type of individua but are too large to be perfectly homogeneous and in which the level of public good
provison is determined by the median voter generates results that are quite close to the Tiebout model.

The work of Nechyba (1997) is perhaps the most directly applicable to thismodd. He shows
that if the number of communitiesisfinite, for agiven type of house, individuas will be gretified by ther
preference for the public good. If housing is homogeneous, thisresult issmilar to that of Epple et d
(1978) dthough it is derived under quite different assumptions.  However, if housing is heterogeneous,
some individuals may prefer the public good/tax rate combination of another community. In this case, it
IS not obvious that we can make sirong statements about the coefficientsin (7). Instead the empirica
counterpart of (7) smply becomes an ad hoc estimating equation.

Since naither Nechyba nor the earlier authors alow for communities with differing production
functions, their results are not directly agpplicable to the empirical work developed here. Nevertheless,
on the basis of those papers, it is reasonable to conclude that adding individua heterogeneity would be
technicdly difficult but unlikely to change the results. Adding housing heterogeneity would mean that tax
restrictions might affect the prices of different types of houses in different ways.

An additiond key feature of the equilibrium is thet the dlocation of individuas to communitiesis

°In Epple et d (1984), the requirement is that higher income individuas be located in communities
with higher levels of the public good. A comparable result will occur in this modd regarding tastes and
the level of the public good. However, as noted, we make a sronger assumption regarding efficient
meatching.
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independent of the tax restriction. Thisis plausible when the housing stock is exogenous, a common
assumption in models establishing the existence of equilibrium (e.g. Nechyba, 1997). However, when
the housing stock is endogenous, in the absence of dtrict zoning laws, changesin property taxes may
dter the equilibrium level of congestion and thus which individuds locate in which communities. We rely
on acombination of zoning regulations, and the fact that the housing stock is large relative to new
building to judtify our assumption.

Equation (7) models the effects of property tax congtraints as working only through their impact
on revenues and not through the leve of the public good. Under the assumption that the public good is
homogeneous, totd revenue is a sufficient satistic for the level of public good. In redlity, of course,
public goods are not homogeneous. Equation (7) therefore requires either that the composition of the
public goods is chosen optimaly or that it isindependent of the level of revenue.

Findly, dthough we have modeled fees as independent of use of the public good, thisis not
awaysthe case. Some depend on usage asin the case where thereis adaily fee for use of the local
swimming pool. Others, provide accessto a public good but do not depend on use. Thus, for example,
many Massachusetts communities have aflat annua fee for trash removal. Aswe would expect from the
model, local recaipts (mostly fees and fines) rose sgnificantly following the passage of Proposition 2%
Our discussons with locd officids suggest that the largest growth came from establishing trash fees
which closaly gpproximates the increase in fees modeled above and from very large increases in water
and sewage fees related to the Boston Harbor clean-up, which does not. If demand for services
financed through services is dadtic and if the margind cost of providing the service is positive, fees set
somewhat below margind cost (to take account of tax advantages) will be efficient.

II1. Data and Estimation
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The approach used hereis closest to Rosen (1982) who examines the capitdization of tax rate
reductions following the passage of Proposition 13 in Cdlifornia. Rosen argues that the state bailout Ieft
the change in services nearly uniform acrass communities while Proposition 13 sgnificantly limited the
ability of communitiesto find other loca sources of funds. For these reasons the gpproach taken hereis
somewhet different.

The data are drawn from the Massachusetts Department of Revenue municipa databank. The
data bank includes information on tax rates, revenues by source (e.g. property taxes, fees and fines,
date aid). Massachusetts communities are required to reassess al property a 100% of value at least
every threeyears. Therefore, in principle, al property in Massachusettsis assessed at full market value
at least once every three years. The Massachusetts Department of Revenue releases data on the value
of property in each community every two years. The DOR estimate adjusts the most recent assessment
for developments in the property market since that assessment took place. The data bank also contains
information on the years for which a genera reassessment took place so that we can control for
gystematic errors in the process by which the DOR adjusts the data from the older assessments.
Unfortunately, although the Classification Law (1979) required al communities to assess property by
class at 100% of market value at least once every three years, some communities did not comply with
the law until 1986.

We choose 1984 as our starting date to balance two concerns -- the need to have precise data
on as many communities as possible and the need to have data sufficiently early to capture the impact of
the congtraints imposed by the law. A number of factors suggest that prior to 1984 data problems are
severe. Although the Classification Law was passed in 1979, many communities dragged their feet on

reassessing property. Thetax limitsimposed by Proposition 2% crested an additional impetus to
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revaluation. This process was largely completed by 1984. Prior to 1984 many communities did not
perform full reassessments on aregular bas's, giving the Sate less information on which to base its
estimates of equdized property vaues. State estimates of the growth of equalized va ues between 1980
and 1982 are, in fact, highly negatively correlated with the growth between 1982 and 1984 (r=-.32). In
contrast, the correlations between the 1982-84 and 1984-86 and the 1984-86 and 1986-88 growth
rates are gpproximatdly 0. This suggests either considerable higher measurement error than usud or a
very sgnificant trangitory component to the 1982 levels.

Moreover, the changesin assessed va ue as reported by municipalities between 1982 and 1984
have little explanatory power for changesin equaized vaue as estimated by the state over this period. If
we regress the percentage change in equalized va ue on the percentage change in assessed value and
controls for when the assessments took place, the coefficient on assessed valueis .02. Even if we limit
oursalves to communities with reassessments in both 1981-82 and 1983-84, this coefficient risesto only
51. In contrast, asimilar regression for the period 1984-88, redtricted to communities with an
assessment in the period 1982-84 (and within three years after the first of these assessments) yieldsa
coefficient of .99. At the best, this comparison suggests that prior to 1984, the state was working with
very noisy assessment data on which to based its estimate of equalized vaues. At worgt, the Sate's
estimate of equalized vaues may have been directly influenced by the perceived impact of Proposition

21.°

®*Conditiona on the community’s reported assessed value, in 1982 the tat€' s estimates of equaized
vaues were lower for communities that were more heavily congtrained by Propostion 2% Thisis
congstent with the hypothesis that State estimates were directly influenced by the impact of the law on
the community. It isaso, however, consstent with more benign interpretations such as that constrained
communities assessed property vaues more aggressively in order to reduce the Proposition 2v%
condraint.
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In addition, athough the impact of Propogition 2% wasfirgt felt in 1982, there was a greeat dedl
of uncertainty about the law. It is reasonable to expect that individuas understood the workings of the
law and expected it to be upheld by the legidature by 1984.

On the other hand, the law continued to affect municipdities differentialy even after 1984.
Cutler, ElImendorf and Zeckhauser (1997, table 4) etimate that a $100 increase in theinitia congtraint
imposed by Proposition 2%/ lowered tax revenues by an additiona $13 (from $86 to $99 per $100
initid congtraint) between 1984 and 1988 and increased state aid by an additional $50 and total
revenues by an additiona $30.

We confirm below that the initid congtraints have explanatory power for changes in revenue and
revenue structure for the 1984-88 period. Moreover, as discussed below, changesin revenues between
1982 and 1984 have little in any predictive power for changes between 1984 and 1988, suggesting that
the impact of Proposition 22 on this period can be studied in isolation.

Our choice to examine changes in property values starting in 1984 implicitly assumes that in
1984 the market did not anticipate the revenue changes that would take place over the next four years.
Wefind this assumption plausible given the high degree of uncertainty surrounding the impact of the law
and the gtate of the economy. To cast light on the predictability of the revenue changes, we examined
the correlation of the percentage change in each component of revenue between 1982 and 1984 and the
percentage change between 1984 and 1988. The correations were .15 for the levy, -.21 for Sate aid
and -.32 for local receipts. To some extent, these correlations will give amideading indication of the
predictability of revenue changesif there are random variationsin 1984 revenues that are included in the
data but discounted by individuals. Asaguard againg this problem, we aso examined the rdations by

regressing the 1984-1988 percentage changes on the 1982-1984 percentage changes using whether or
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not the community was constrained to lower the levy in 1982 and in 1983 asinstruments. The relation
between the earlier and later changesis positive but fals short of significance at the .05 level and the RPis
lessthan .025 in dl three cases. We therefore conclude that it would have been difficult for individudsin
1984 to fully predict the impact of Proposition 2%2 on the level and composition of future revenues. We
therefore find it plausible that the law had effects that were not fully capitdized by 1984. Asafurther
check on our results, we aso experiment with using the change in property values between 1982 and
1984 as the dependent variable with 1984-88 changes in revenue components as explanatory variables.

Our decison to examine changes through 1988 reflects additiond concerns. Firg, initidly
Proposition 2%z impacted communities largely by forcing them to reduce their tax rate. By 1986 the tax
rate limit was irrdlevant, and the provison limiting tax revenue growth to 226 became more important.
Finaly, the dramatic end of the Massachusetts miracle in 1989 generated renewed disruption, raising
questions about whether markets were fully adjusted to the new environment in the next few years.

Our measure of property vaues is the Department of Revenue's estimate of the equalized vaue
of property divided by 1990 population estimates from the U.S. Census.” This measure has the
advantage of being available for the period prior to Proposition 2v%, thereby alowing usto perform
certain checks on our estimation. It isalso available for dl the observations in our sample. In contradt,
the assessed vaue of resdentia housing was not available for 20% of our sample. Moreover,
individuas at the Department of Revenue expressed concern about the accuracy of the assessed vaue of

resdentid housing datain 1984. Nevertheless, snce we do not have a good measure of nonresidential

Preliminary experiments indicated that the results were unaffected by whether we divided by 1980
or 1990 population or the earlier period by 1980 and the later period by 1990 population. There was
some tendency for the last approach to lower the coefficient on the tax levy but even this effect was
incongstent. In none of our experiments did it change the interpretation of the results.
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development, thereis arisk that this measure will capture the growth of commercia property rather than
an increase in the value of existing property. Across Massachusetts residential property accounts for
over three-quarters of total assessed value. Nevertheless, if there were significant areas of commercia
development not accompanied by new housing, this could cause a problem for our estimates. We
address thisissue below.

By law, assessments must be based on sales of property occurring within a narrow window
around the data of the assessment. As a conseguence, communities with few transactions have
Inaccurate assessments. These are reflected in large changes in the average assessment. Communities
with fewer than forty property transactions in 1984 are excluded from our redtricted sample. Thisresults
inaloss of 76 smal communities from the sample dl with populations below 6100. We further exclude
from our rediricted sample thirteen communities that had not complied with the Classfication Law by
1984.

The mode applies to communities with a fixed housing stock and to the change in the value of a
fixed sock. The results below exclude communitiesin which the number of housing units increased by
more than 20% between the 1980 and 1990 censuses. The resultsin the loss of 84 communities ranging
in population from 1,481 to 49,832 from the restricted sample. The restricted sample contains 178
communities.

Some readers were concerned that our results are driven by our excluson restrictions. We
therefore present our principa estimates using the full sample of 351 communities. Aswill be gpparent,
these results are better in the sense that they tdl asimilar story to that of the restricted sample but
present fewer anomalies. Nevertheless, for the reasons outlined above, we prefer the restricted sample

and concentrate on those results.



18

Our basic drategy isto estimate an empirica version of equation (7). Before doing so, there are
anumber of complicationswe must address. The mgor difficulty isthat in contrast with the modd, the
nature of the housing stock varies among communities. If we assume that, except for the role of revenue
changes, al property would have increased in value at the same rate, we can approximate (7) using a
semi-log equation in which the dependent variable is the change in the log of the equalized vaue of
property. We regress the dependent variable on the change in real per capita property taxes, red state
aid and redl local receipts all measured in 1984 dollars. In addition, because property value increases
may have varied among types of communities, we include Sx dummy varigbles for community type as
defined by the Massachusetts Department of Revenue. To guard againgt systematic errorsin adjusting
older assessments, we include dummy variables for the years in which the most recent assessments prior
to 1984 and 1988 took place.

In order to move from equation (7) to an empirica pecification, we sum (7) over dl
communities and divide by the number of communities to get an expresson for
Yh,- Ex)h,/N, the difference between the increase in property vaues in one community versus the
average of al communities as afunction of the difference between the change in its revenue components
versus the state average® Findly, we note that OLS on levelsis equivaent to OL'S on deviations from
means to get the following empirical implementation of (7):

(8 % d(egv) = a+ b d(Red Levy per capita) + ¢ d(Real Receipts per capita) +
e d(Red Aid per capita) + community type dummies + assessment year dummies.

While we find (8) to be the most natural way to implement (7) empiricaly, we experiment with

fThisimpliatly assumesthat $ isthe samefor dl communities. Although this assumption is strong, it
is not fundamentaly different from the standard fixed coefficient assumption for OLS.
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using the level of the equdized vaue as the dependent variable. When we do so, we regressthe level of
equalized value on lagged equalized value as wdll as the remaining variables to capture the fact thet, over
this period, the price of property grew at arate well above the overal inflation rate.

Thefind issue we must address is endogeneity of the revenue variables. Since the date ad
formula explicitly rdies on equdized vaue as one determinant, the change in Sate aid is clearly
endogenous. Forma tests confirm this.

Propogtion 2v2 largdy diminated the endogeneity of property tax revenues by initidly forcing
some communities to reduce their tax rates and then by congtraining the rate of growth of tax revenues.
More importantly, in contrast to the practice in many aress, it decouples tax revenue from property
vaues. When property vauesrise, the tax rate must be reduced to keep tax revenues constant except
for the permitted 2.5% growth rate. While not al communities were & their levy limit, over the period
we study housing prices were rising sufficiently rapidly that dmost al communities would have exceeded
their levy limit if they did not adjust the tax rate. Thus there is no automatic relation between property
values and tax revenues.

There are three reasons that the tax levy may nevertheless ill be endogenous. Firt,
communities are not required to collect dl the tax revenues permitted by Proposition 2%, and some
choose not to.  Secondly, the limit is adjusted for new development. New development will therefore
amultaneoudy raise tax revenues and equaized vaue. We experimented with usng open space
(unimproved land) in 1984 as a proxy for development potential and including it in the equation.
However, preiminary estimates found no relation between open space and equalized value growth, and
we dropped this direction of inquiry. Findly, acommunity is alowed to exceed the redtriction on the

growth of tax revenues (but not the restriction on the tax rate) by a vote of 50% of the participating
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electorate. Inthe early years of Proposition 2% such overrides were infrequent. Nevertheless, if
overrides are more likely when property values are rising, there may be a endogeneity problem. The
possibility of overriding means that the law might have been irrdlevant. In fact, property taxes declined
and fees rose following passage of the law, suggesting that despite the override provision, the law was
binding. Moreover, Cutler, Elmendorf, and Zeckhauser (1997) report that between 1984 and 1990
overrides and exclusions added about .1% per year to the tax levy (with such votes being more common
towards the end of the period than towards the beginning). In addition, they find that
overrides/exclusons are less common when property values are rising, suggesting thet failure to control
for the endogeneity of overrides creates a downward bias on the estimated impact of taxes on property
vaues, dthough thisbiasislikely to be small.

Smilarly, loca receipts may be endogenousif they respond to changesin property vaues.
While we have used local receipts as a proxy for fees, they include fines and motor vehicle excise tax
receipts (set a 2.5% by law). If people buy more or less expensive cars when the cost of property
increases, there may be an endogeneity problem.

We have anumber of potential instruments. Between 1984 and 1988, state aid increased
rapidly and was aimed at those communities impacted most severdly by Proposition 2%2. We therefore
include measures of whether the community was constrained to cut taxesin 1982 and 1983 as potential
indruments. The severity of the cuts required by Proposition 2%2 would be less in a community which
could lower itstax rate by moving to 100% assessment. We estimate the "true tax rate”’ as the tax levy
in 1981 divided by mean of the 1980 and 1982 equadized values. The true rate and its square are
potentid instruments. Finaly, the existence of open space may have dlowed communities to avoid the

limits of Proposition 22 by tailoring development to their needs. We experiment with the ratio of the
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vaue of open space to other property vaues as an insrument. Our Strategy isto treat the changein
date aid as endogenous and then test for the endogeneity of the two remaining revenue varigbles.

Descriptive satistics for key variablesare givenin Table 1. 1t is gpparent that spending per
capitarose rgpidly during this period even adjusted for inflation. This reflects the recovery from the
1982 recesson and the booming economy of the Massachusetts miracle. Percentage increasesin state
ad and fees were much more ragpid than increases in the property tax levy.

Before turning to the results, it isimportant to note that they can only tell us about the impact of
changes in relative revenues among Massachusetts communities. Because dl of the variation in the data
occurs within Massachusetts, we cannot address the impact of Proposition 2% on the state asawhole,
It is possible that the law affected al communities postively or negatively (for example by increasing or

reducing the demand for |abor across the state). Our work cannot address that issue directly.

IV. Results

The firg column of Table 2 gives the results of estimating equetion (8) treating the changein ad
asendogenous. The results are consstent with the theory if communities are congtrained in their ability
to raise recapts to their optimal level. The effect of increasesin Sate aid is Satistically sgnificant and
large in magnitude. The results suggest that ared increase in state aid of $100 per capitaincreases
property values by 49%. Increasesin property taxes and in locd receipts dso have large and
detidtically significant effects on property vaues. A $100 increase in property taxes per capitaincreases
property values by 27% while a comparable increase in fees raises property values by 21%. The
difference between the effect of property taxes and locd receipts (mostly fees and fines) is plausible

given the tax-deductibility of property taxes. However, the estimates are too imprecise to dlow usto
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conclude that property taxes are preferable to fees as theory suggests. The magnitude of the effect dso
seems somewhat high, a point to which we return later.

The remainder of column (1) addresses two key issues. Thefirst iswhether the excluded firg-
stage regressors have any explanatory power in the firs-stage regressions. The F-test indicates that the
five excluded regressors are highly sgnificant. However, visud inspection suggests that only the
variables measuring whether the community was constrained to lower property taxesin 1982 and 1983
actudly provide identification. The second issue is whether the variables that are assumed to be
exogenous are correlated with the error term. The dtatistic for the Sargan-Basmann test of the over-
identifying restrictionsis 8.07 well below standard significance levels for aP?(4).°

Neverthdess, there isreason for concern. If only two of the five first-stage regressors are
providing identification, then the presence of the remaining three first-stage regressors may be lowering
the power of thetest. In column (2), we therefore present estimates using only the two variables
indicating the community was constrained to lower taxes as additiond first-stage regressors. The
subgtantive results are effectively unchanged. The magnitude of the increase in the F-datistic confirms
that the remaining three variables had dmost no explanatory power in the first-stage regresson. The
Basmann-Sargan datistic falsto .25, well below its expected vaue of 1 with one degree of freedom.

Although the Basmann-Sargan test indicates that there is no need to be concerned about the

‘Thistest congsts of regressng the resduds from the structura equation on the firg-stage
regressors. N times the R? from this auxiliary regression is distributed as a P? with degrees of freedom
equa to the number of over-identifying redtrictions. It is equivadent to atest of whether adding the
over-identifying regressors to the structura equation would change the results. This can be interpreted
in & least two ways -- whether al choices of subsets of firg-stage regressors would give the same
answer or whether some of the first-stage regressors are corrlated with the error term (conditional on
the others not being correlated with the error term).
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endogeneity of changesin the tax levy and loca receipts, in column (3) we address directly the effect of
tregting these variables as endogenous. For this estimation, we return to the original five excluded
variables used in the first column. While the F-datistic suggests that the five coefficients do not jointly
help to explain changesin recaipts, thisis somewhat mideading. Examination of individua equations (not
shown) reveds that aid responds to the congtraints variables, the tax levy to the "true rate" in 1981 and
receipts to the availability of open space. Thet-datistic on thislast varigble isjust over 2 in the receipts
equation. We must therefore be somewhat guarded in our belief that we have adequate instruments, but
thereis nevertheless reason to believe that the instruments are not excessvely weak. The Basmann-
Sargan OID test isSgnificant a the .1 level but not the .05 level. We conclude on the basis of the
results in the first three columns that thereis reason to be concerned that ether the true rate variables or
the open pace variable is not avaid insrument athough the results are not conclusve. We therefore
proceed with caution.

The main substantive result from column (3) isthat when we treat al sources of revenue as
endogenous, the data are insufficient to provide us with any red insght. The impact of increasesin the
tax levy essentidly falsto zero. However, the standard error is sufficiently large that we cannot regject
the null that the coefficientsin the first and third columns are the same. More formally, using a Durbin-
Hausman-Wu test, we fall to reject the exogeneity of the tax levy and receipts at any conventiond level
of sgnificance. We conclude that there is no strong evidence that we should treat receipts and taxes as
endogenous.

The fourth column addresses the issue of whether it is necessary to treat Sate aid as
endogenous. It issmultaneoudy acheck on the power of the test and an exploration of an dternate

gpproach to estimation. One can think of the Basmann-Sargan test in this setting as atest of whether the
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Smultaneous equation sysem isrecursve. There are thus Sx identifying assumptions -- that five
variables are excluded from the equdized value equation and that the covariance of the error termsin the
equdized value and aid equationsis zero. Only one identifying assumption is necessary. The Basmann-
Sargan test gatidtic is 20.8, well above conventiona significance levels. If we use only the two
congtraint variables as excluded regressors, the test statistic is 10.8, which is again highly sgnificant. We
conclude that it is necessary to treet aid as endogenous to changes in equalized value and that there is
reason to believe that our tests of exogeneity are reasonably powerful.

We prefer the sparse specification used in the previous columns. We bdievethat it is difficult to
be confident that most other community characteristics are exogenous to housing price. Nevertheless,
we recognize that it is possible that housing price changes are correlated with the revenue varigble,
because of some sort of shift in tastes. For example, increasing income inequality may have increased
both spending and housing prices in more expensive communities. We believe that Proposition 242
makes thisimplausble. However, in order to guard againg this possibility, column (5) modifiesthe
gpecification of column (2) by adding controls for the educationa and occupational make-up of the
community, income levels in the community and the age of the housing stock.® Although the income and
education variables turn out to enter the equation sgnificantly, it is evident that including these variables
has dmost no effect on the parameters of interest. The coefficient on receipts fals somewhat and ceases
to be sgnificant a the .05 level. The coefficient on state aid rises dightly while the coefficient on the levy
fdlsdightly. The Ftest on the excluded firs-stage regressors remains highly significant while the OID

test fallsto .11.

©A|l variables were obtained from the 1990 Census.
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Table 3 replicates Table 2 except that it uses al available communities. Columns (1) and (3) are
missing communities that had not conformed to the Classfication Law by 1984 and thus did not have
information on the vaue of undeveloped land. The remaining columns use al 351 communities.

Superficdly the resultsin Table 3 seem Smilar to those in Table 2 and, for some specifications,
possibly better. The estimated impact of increases in the levy fals but becomes more precise and
remains highly sgnificant. Mot importantly, the coefficient on local receipts falsto 0 asimplied by the
theory. In some specifications, the impact of state aid is greater than in Table 2 where they aready
seemed somewhat too high. However, in column (2) which was the preferred specification in Table 2,
the coefficient on state aid is Smilar in the two tables.

This superficid amilarity is, in fact, mideading. The test of over-identifying restrictions in column
(1) rgectsthese redtrictions. This raises the concern that ether the levy or local receipts should be
treated as endogenous. A Durbin-Wu-Hausman test based on the estimatesin column (3) confirms that
the levy athough not local receipts should be trested as endogenous. Of course, the DWH test may
indicate endogeneity because one of the supposedly exogenous fird-stage regressorsiis, in fact,
endogenous. Column (2) appears to provide support for thisinterpretation since when the set of firgt-
stage regressorsiis restricted, we cannot reject the over-identifying restrictions. However, the excluded
first-stage regressors have no explanatory power for the property tax levy. Asaresult, the OID test has
no power againg correlation between the tax levy and the error term.

Taking these results together, we find a strong basis for concern that when we use the entire
sample, the tax levy should be treated as endogenous, evidence that supports our origind sample
excluson decisons. At the sametime, the fact that the broad results for the full sample resemble those

for the restricted sample supports the view that our results are not driven by our sample selection
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The evidence from the OID and DWH tests suggests that, using our restricted sample, the tax
levy is not endogenous. Nevertheless, we consider thisissue in grester detail. Endogeneity may arise for
at least three reasons. Firdt, in many jurisdictions outsde of Massachusetts the tax rate isnot directly
affected by assessments. Increased assessments dmost automaticaly increase tax revenue unlessthe
politica authorities make a conscious decison to lower the tax rate. The combination of Proposition 2%
and the requirement that al properties by assessed at 100% of fair market value severed thislink.
Second, since Propogition 2% raises the levy limit in response to new growth, new growth can cause an
increase in the tax levy. By redtricting the sample, we have attempted to diminate this form of
endogeneity. The statistical analys's supports our view that we have been successful in this respect.
Finally, increased housing prices may increase the demand for public goods. Although overrides and
exclusons were rlaively rare during the period we study, it is possible that property vaue increases
caused voters to support increased taxes. Our statistical tests should catch this source of endogeneity.
Evenif they do not, Cutler, ElImendorf and Zeckhauser (1997) find that rising property vaues reduce
support for overrides/exclusions, thus suggesting that any biasis in the opposite direction.

Asafind check, we further redtrict the sample to ensure that we capture only exogenous
changesin the tax levy. In Table 4, we report the result of various sample restrictions. In each case, we
rely on the degree of excess taxing capacity. In principle, a constrained community should be at 100% of
itslevy limit. However, practica factors may prevent the community from reaching this theoretical

maximum.** We experiment with treating communities as constrained if they are within .1% or 1% of

"The smplest reason is that communities typicaly set atax rate per $1000 of vauation. If atax rate
of $10.00 would lead the community to exceed itslevy limit, then it can only set atax rate of $9.99
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their levy limit. Unfortunately data on excess taxing capacity do not appear to be available prior to 1985.
In table 4, we treat communities as condrained if they were within the rlevant range in either 1985 or
1988. Thefirg and third columns impose that communities be within 1% and .1% of their levy limits
while the second and fourth columns aso impose the data restrictions discussed in the data section.

All four estimates indicate that increasesin the levy were associated with faster growth of
property vaues and that state aid had an even larger effect. The former effect is larger when the sample
Isredtricted asin Table 2. The estimated impact of changesin loca receipts never reaches conventiona
levels of Sgnificance.

So far we have used changes in equdized vaue of our measure of property vaues. We have
done o because we are concerned that assessed values may be unrdliable. Prior to Proposition 2%
communities had an incentive to undervaue property. After 1979, they were prohibited by law from
doing S0, and by 1984 most communities were in gpparent conformity with the law. After Proposition
2> communities that were constrained by 2%%6 tax limit had an incentive to over-assess property. Thus
we could easily find that those communities that reduced property taxes the most, also increased
asessments the most even if there were no real impact on property vaues.

Nevertheless, relying on equalized vaues has the disadvantage that it includes the vaue of
commercial and industrid property and open space. While we have restricted our sample to
communities with little resdentia growth, we cannot preclude the possibility that changesin equaized

vaue and the tax levy are positively correlated because commercid growth raises both.

which could leaveit up to .1% below its levy limit. We chose the .1% level because it should diminate
shortfals due to the number of digits problem with tax rates and 1% because discussions with financid
adminigrators indicated that other practica problems sometimes caused them to fal short of their levy
limit, especidly in the early years of Proposition 2%
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Therefore in Table 5 we use the change in assessed resdentid property va ue as the dependent
vaiable. In addition, to the variables used in the previous specifications, we control for the changein
number of housing units between 1980 and 1990. Thisis never sgnificant in the restricted sample as
would be expected snce the communities in this sample experienced little new congruction.

The firgt two columnsin Table 5 replicate those in the first two columnsin Table 2 except for the
change in dependent varigble. The results are quite Smilar except that the positive impact of the
increases in the levy is somewhat atenuated using resdentid property values. Thisis congstent with
some bias being introduced by the inclusion of commercia property in equalized vaue. The excluded
firg-stage regressors have amost no explanatory power for local receipts in this specification. Column
(3) resembles column (3) of Table 2 but treats the levy as endogenous but receipts as exogenous. The
resultsin columns (1) and (3) are dmost identica except for the much higher standard errors that arise
when we treet the levy as endogenous. The results thus support our view that the change in the tax levy
can be treated as exogenous.

We do not present the results for the first three columns using the entire sample of 334
communities for which data on assessed vaues by property class are available. The results are Smilar to
those for the redtricted sample except that the coefficient on local receiptsis negative and statisticaly
ggnificant. Using the full sample, the OID test rgects the choice of instruments for the specification with
al five excluded first-stage regressors. Visua ingpection of the auxiliary regression used in the test
indicates that constrained to reduce taxes in 1983 is the source of the rgjection. Column (4) givesthe
results when the remaining first-stage regressors are used. The results are Smilar to those obtained in
Table 3. We note that for this specification, we smultaneoudy pass standard specification tests and

obtain reasonably precise estimates even though the tax levy is treated as endogenous. Again the results
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reinforce our view that for this sample period the levy can be trested as exogenous.

The reaultsin Table 5 indicate that our findings do not depend on our choice of equdized vdue
as our dependent variable. In Table 6, we return to using equaized valueto provide some
additional tests of our specification. In al specifications we treat state ad as endogenous and use the
two variables measuring congtraints as additiona first-stage regressors. In columns (1) and (2) we trest
1988 nomind per capita equalized vaue as the dependent variable and include 1984 per capita
equaized value as an exogenous explanatory varigble. In the first column, we do not congtrain the
coefficients on the different years. We cannot reject the hypothesis that 1988 equdized vaue depends
only on 1984 equalized value and the real change in the three components of revenue.

In column (2), we therefore impose the condraint. The results are Smilar to those obtained in
table 2. Increasesin dl three components of revenue have a postive effect on property vaues. State
ad has the biggest effect followed by increasesin the tax levy. However, the coefficient on date ad is
poorly determined and thus not Satistically sgnificant.

One advantage of the specification in column (2) isthat it alows usto think more carefully about
the plausibility of the magnitude of the effects. A $1 increase in Sate aid must be worth at least $1
(ignoring the fact that asmdl fraction of the $1 comes from income taxes collected in the community).
The community could reduce fees by $1 and provide the same public services. If the community is
congtrained, then it can use theincrease in state aid to relax the congtraint and receive a benefit vaued at
more than $1. If the change in state aid is expected to be permanent, then the benefit should be

capitaized into the price of the house. If people discount the benefits at 5%, the estimate in column (2)
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suggests that $1 per year of state aid provides $3.63 per year of benefits.*? This appears somewhat high
to us but given the imprecision with which the coefficient is estimated is not unreasonable.’®

One possble explanation for the high coefficients is that people interpreted the change from
1984 to 1988 not as a permanent change in the level but as an indicator of future rates of growth of
revenues. In the light of the booming Massachusetts economy, many communities expected seate aid
and other revenue components to continue growing.

To cast light on this explanation, we repeat our andysis for the period 1984-1992. Given the
ups and downs experienced by the Massachusetts economy over this period, it isless likely that
individuas interpreted changes between 1984 and 1992 as indicators of future changes rather than new
levels. By 1992 most communities expected the growth of state aid and other revenuesto be low.

Column (3) presents estimates for 1984-1992 that are analogous to those provided in table 2 for
the 1984-1988 period. We use the congtraint variables and the true 1981 tax rate variables as first-
stage regressors. Preliminary tests regjected the exogeneity of the open space variables and indicated
that al four remaining firs-stage regressors were required to cregte a powerful insrument. The F-test
on the four excluded regressorsis 2.85. The Basmann-Sargan test-statistic is 6.32, well below its
critical value a the .05 level with three degrees of freedom.

The coefficients in column (3) are subgtantidly smdler than those shown in the first two columns

““Recdll that the dependent varigble is measured in $1988 while the explanatory variables arein
$1984.

“Further evidence comes from the large sums of money contributed to campaigns intended to
override Proposition 2% Proponents of a $2.5 million override is one community with which we are
familiar collected about $25,000 for their campaign. Donated time would bring the overall expenditure
to well over $1 million.
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of table 2. Theimpact of state aid is about half of that estimated for the 1984-1988 period and fdls
short of gatistical sgnificance a conventiond levels. The impact of increasesin the tax levy is about
one-third of the estimate for the shorter period but remains highly significant. Both of these results are
consstent with the hypothesis that the relation between past growth and expected future growth declined
between 1988 and 1992. Findly, we note that the coefficient on receipts falls to zero, consstent with
the mode outlined in the previous section.  Perhgps communities learned how to avoid congraints on
fees or improved their ability to st them optimdly.

Given that two studies (ours and Bradbury et d, 1996) obtain smilar results for 1984-88 and
1990-94, it is naturd to ask whether the findings would aso apply to 1980-84 when the impact of
Proposition 22 was arguably greatest and the changein tax levy plausibly most exogenous. Despite our
concerns about the uncertainty about the law in the aftermath of its passage and the qudity of the
equalized value data for the earlier period, we attempt to replicate our study for 1982 to 1984 since we
can think of no vaid insruments for the 1980 to 1982 period and equaized vaue is not available for
1981. We restrict the sample to the 199 communities that reassessed property in either 1981 or 1982 so
asto minimize that data quality issues. It isnot, however, feasible, for reasons of sample Sze to further
restrict the sample.

We redefine the “true tax rate”’ as the 1981 tax levy/equalized vaue 1980, to avoid it being
correlated with the change in equalized vaue by congtruction. We use the true tax rate, its square and its
cube as identifying instruments. Because state aid depends on equalized vauations, we must continue to
ingtrument for changes in sate ad. For this period, we must aso be concerned about the potential
endogeneity of the tax levy. Since Proposition 22 condirains the tax rate to be less than 225,

communities which otherwise would have been congtrained by the tax rate cap were less condrained if
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they experienced greater growth in property vaues. As a consequence, growth in property values could
affect the change in the tax levy over this period. However, by 1984 only 3 of the 199 communities were
congtrained by the tax rate (although many were constrained by the levy limit); so this may not be an
Important source of endogenalty.

Table 7 shows the results of this estimation. Note that al coefficients are multiplied by 1000
rather than the 100 used in tables 2-5. In the first column, only state aid is treated as endogenous while
in the second column both aid and the tax levy are endogenous. Given that the test of the over-identifying
regrictions falls well short of gatistical Sgnificance, it isnot surprisng that the parameters are Smilar in
the two columns. At least when the levy is treated as exogenous, higher property tax increases (or
amaller declines) are associated with faster growth of equaized vaues. The estimated size of this effect
IS, however, much smaller than for the 1984-1988 period. Moreover, the absence of a Sgnificant effect
of state aid is surprising asis the larger abeit imprecisaly measured effect of locd receipts.

The third and fourth columns of Table 7 address the issue of whether changesin revenues
associated with Proposition 22 were anticipated and thus capitalized into housing prices by 1984. We
add the 1984-88 revenue changes to our specification. The results in column 3 show that future tax levy
changes were capitalized into housing prices. The effect of future state aid changes islarge, negative and
very imprecisay measured, consistent with the view that the large state aid changes between 1984 and
1988 were not anticipated in 1984. The fourth column drops future Sate aid changes from the
gpecification. The results continue to strongly support a positive impact of the levy change on growth of
equdized value. The higher coefficient on future changes is somewhat surprising, but we cannot reject
the hypothes's that the coefficients on the 1982-84 and 1984-88 changesin levy areidentical. Findly,

we cannot reject the hypothesis that changesin local receipts do not affect property vaues.
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In sum, the results for 1982-84 confirm the results for 1984-88. Indeed they are in many ways
more plausible since the magnitudes of the effects are more consstent with our expectations.
Neverthdess, because of the data concerns raised earlier, we lean more heavily on the results from the
later period.

Thereaultsin Table 7 indicate that changes in property vaues are associated with the changes
that took placein the later period. Thisis congstent with the capitdization hypothesis. However, it is
also possible that the results merely capture atrend in property values that happens to be correlated with
revenue changes. Column (4) of Table 6 providesafina check on whether the specification is capturing
some other factors. In this column we replace equalized values for 1984-1988 (but not the revenue
variables) with vaues for 1976-1980. We then repest the estimation of table 2 (column (2)). If our
revenue variables were capturing some other factor, then we might expect that they would also explain
growth of equaized vaue between 1976 and 1980. For example, if we were capturing communities on
the outer edge of Boston that were growing rapidly, we would expect relaively rapid growth over the
entire twelve year period. In fact, the resultsin column (4) of table 6 are quite different from the
previous estimates. The coefficients on the tax levy and receipts are effectively zero. While the growth
of state aid is associated with changes in equalized value between 1976 and 1980, the Sgn isthe
opposite from that obtained for 1984-1988. We therefore conclude that our revenue components are
not mere proxies for fast-growing communities.

V. Discussion and Conclusion

Our results strongly suggest that communities that were able to increase revenues more rgpidly in
the wake of the Proposition 2% tax limit in Massachusetts experienced faster growth of property vaues.

Our results are thus consistent with amodel in which communities seek to provide the desired leve of
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public services given congtraints on their efficiency. Indeed our results for 1984-1992 fit such amode
amogt perfectly.

Bradbury, Mayer and Case (1996) obtain smilar results for the 1990-1994 period using a
model that closdly resembles ours. Asde from the time period, the papers differ somewhat in their
emphasis. They concentrate on the effect of changes in the composition of expenditure while we focus
on changesin the Structure of revenues. For reasons discussed above, it isimpossble to identify
separady theimpact of changesin revenues and expenditures. Our theoretical modd assumes that the
distribution of expenditures is efficient given the level and compaosition of revenues. For purposes of the
empirical work, we could have assumed that the distribution of expenditures was independent of the
composition of revenues. In contrast, Bradbury et d examine the impact of the distribution of
expenditures on housing vaues. Implicitly, they aso assume that the distribution of expendituresis
independent of the composition of revenues. Despite this difference in emphasis, our results are Smilar.
Both studies find that increased expenditure/revenue generdly raised property vaues athough the impact
differs across expenditure types or revenue sources.

Our findings underscore the importance of careful thought about the nature of endogeneity when
studying Proposition 2%2. Vigdor (1998) is superficidly very closeto our work here and to Bradbury et
al. He regresses various measures of property value increase from 1980 to 1990 on the change in Sate
ad and the tax rate reduction required by Proposition 2% We can interpret this specification asthe
reduced-form of a system in which state aid is exogenous and the tax levy and local receipts are
endogenous. Y et both the formal link and the statistical evidence suggest that state aild must be trested as
endogenous. In contrast the case for changes in the tax levy being endogenous is weaker and that for

changesin local receipts quite weak. For the 1984-88 period, when we tregt state aid as exogenous and
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local receipts and the tax levy as endogenous, the coefficient on the tax levy is consstently negative and
sometimes gatiticaly sgnificant.

We conclude that the evidence is compelling that restrictions on a community’ s ability to raise
taxes did lower its property vaues. This raises the immediate question as to why Massachusetts voters
supported Proposition 2¥2  In our view the most plausible explanation is that voters smply used the
wrong model. Many were convinced that taxes could be cut with only a negligible impact on public
Services.

There are, however, dternaive explanations. Oneisthat voters foresaw that limiting property
taxes would shift taxation towards income taxes. For many voters this shift would have been desirable.
A second explanation is that the benefits and costs of taxation are distributed unequaly. We are unable
to investigate whether tax limits help some dlasses of property such as expensive single-family homes.

Despite this cavedt, our results are cong stent with models of locd public finance that emphasize
the importance of the role of local taxesin determining efficient levels of local public goods. They

suggest that tax limits may have severe adverse effects that are not anticipated by their proponents.
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TABLE 1

DESCRI PTI VE STATI STI CS

Cons

Cons

Per

Per

Per

Per

Per

Per

Equal i zed Val ue Per

Equal i zed Val ue Per

Cert

trai ned 1982

trai ned 1983

Capita Aid 1984
Capita Aid 1988
Capita Levy 1984
Capita Levy 1988
Capita Receipts 1984

Capita Receipts 1988

ification Year

1982

1983

1984

1986

1987

1988

Capita 1984

Capita 1988

Mean Max Mn Stan. Dev.
0.54 1.00 0. 00 0.50
0.13 1.00 0. 00 0.34

222.32 552. 62 40. 36 87.39

337.64 842. 18 61. 33 144. 22

506. 59 1145. 36 135. 40 196. 90

632. 66 1518. 50 181. 28 249. 05

112. 16 1063. 75 24,82 117. 27

178. 23 1332. 07 51.94 151. 94

26366. 32 87151.71  10568. 85 12452. 36
64153. 53 191231.10 21392.63 29662. 26
0.34 1.00 0. 00 0.47
0.50 1.00 0. 00 0.50
0.33 1.00 0. 00 0.47
0.44 1.00 0. 00 0.50
0.37 1.00 0. 00 0.48
0.20 1.00 0. 00 0.40




TABLE 2
DETERMINANTS OF PERCENTAGE INCREASE IN EQUALIZED VALUE
(1984-1988)

Q) (2 3 (4) (5)
dLevy/100 0.27 0.27 0.02 0.22 0.23
(0.07) (0.07) (0.20) (0.05) (0.07)
)AIid/100 0.49 0.53 0.44 0.07 0.59
(0.19 (0.20) (0.20) (0.05) (0.23)
) Receipts/100 0.21 0.22 0.51 0.19 0.14
(0.09) (0.09) (0.47) (0.07) (0.09)
F-test excluded ingt.
Aid 3.55 8.78 8.78 - 6.10
Levy - - 3.81 -
Receipts - - 1.22 -
OID test 8.07 0.25 5.49 20.8 0.91

Two-stage least squares estimates. The explanatory variables are expressed in red per cepitaterms. All
Specifications include Sx community type dummies and Sx dummies for the timing of the assessments. Standard
erorsarein parentheses. Based on a sample of 178 Massachusetts communities.

@ Aid endogenous, additiona first-stage regressors -- constrained in 1982, congtrained in 1983, true tax
rate in 1981 and its square, open spaceratio in 1984

2 Aid endogenous, additiona first-stage regressors -- constrained in 1982, constrained in 1983

3 Aid, levy, receipts endogenous, additional first-stage regressors -- constrained in 1982, congtrained in
1983, true tax rate in 1981 and its square, open space ratio in 1984

4 None endogenous, additiona first-stage regressors for purposes of OID test -- constrained in 1982,
constrained in 1983, true tax rate in 1981 and its square, open space ratio in 1984

) Same specification as (2) with median year housing was built, %ehigh school graduates, %ocollege
graduates, Yoexecutives and professonds, %owhite collar, median family income and per cgpitaincome as
additiond exogenous explanatory variables.



TABLE 3
DETERMINANTS OF PERCENTAGE INCREASE IN EQUALIZED VALUE
(1984-1988)

(1) (2 _3) _(4) (5
dLevy/100 0.13 0.12 -0.06 0.11 0.10
(0.03) (0.02 (0.07) (0.05) (0.02
)AId/100 0.94 0.52 0.46 0.09 0.84
(0.25) (0.20) (0.27) (0.05) (0.35)
) Receipts/100 -0.13 -0.00 -0.22 0.08 -0.14
(0.09) (0.07) (0.27) (0.05) (0.11)
F-test excluded ingt.
Aid 5.16 11.07 454 - 5.51
Levy - - 14.52 -
Receipts - - 3.92 -
OID test 11.49 0.63 5.46 38.65 0.11
N 335 351 335 351 351

Two-stage least squares estimates. The explanatory variables are expressed in red per capitaterms. All
specifications include Sx community type dummies and Sx dummies for the timing of the assessments. Standard
errors are in parentheses. For descriptions of specifications, see footnotes to Table 2.



TABLE 4
DETERMINANTS OF PERCENTAGE INCREASE IN EQUALIZED VALUE
(1984-1988)

(1) (2 (3 (4
yLevy/100 0.12 0.35 0.20 0.37
(0.04) (0.12) (0.05) (0.12)
YAid/100 0.60 0.85 0.47 0.68
(0.30) (0.36) (0.29) (0.36)
Receipts/100 -0.09 0.21 -0.15 0.14
(0.12) (0.13) (0.14) (0.15)
F-test excluded ingt.  6.14 4.88 5.29 3.41
OID test 0.33 0.50 0.42 0.29
N 219 121 140 83

Two-stage least squares estimates. The explanatory variables are expressed in red per cepitaterms. All
specifications incude x community type dummies and Sx dummies for the timing of the assessments. State ad
istreated as endogenous. Constrained by Proposition 2%2in 1982 and 1983 are additional firs-stage
regressors. Standard errors are in parentheses.

(1) Within 1% of levy limit in either 1985 or 1988.
(2) Within 1% of levy limit in either 1985 or 1988 and other redtrictionsin Table 2.
(3) Within .1% of levy limit in either 1985 or 1988.
(4) Within .1% of levy limit in either 1985 or 1988 and other redtrictionsin Table 2.



TABLE5
DETERMINANTS OF % INCREASE IN ASSESSED VALUE OF RESIDENTIAL PROPERTY
(1984-1988)

(1) (2 _3) _(4)
dLevy/100 0.16 0.17 0.20 0.21
(0.06) (0.07) (0.20) (0.07)
)AIid/100 0.45 0.49 0.46 0.77
(0.18) (0.19 (0.19) (0.28)
) Receipts/100 0.20 0.20 0.18 -0.20
(0.09) (0.09) (0.10) (0.10)
F-test excluded ingt.
Aid 3.58 9.00 3.77 5.46
Levy - - 3.75 18.43
OID test 5.64 0.21 5.52 3.47
N 178 178 178 334

Two-stage least squares estimates. The explanatory variables are expressed in red per cepitaterms. All
Specifications include Sx community type dummies, Sx dummies for the timing of the assessments, and change
in number of housing units between 1980 and 1990. Standard errors are in parentheses.

(2) Aid endogenous — constrained in 1982, constrained in 1983, true tax rate in 1981 and its square, open
Spaceratio in 1984

(2) Aid endogenous, additiond first-stage regressors — constrained in 1982, constrained in 1983

(3) Aid, levy, endogenous, additiond first-stage regressors — constrained in 1982, constrained in 1983, true tax
rate in 1981 and its square, open space ratio in 1984

(4) Aid, levy, endogenous, additiona first-stage regressors -- congtrained in 1982, true tax rate in 1981 and its
sguare, open space ratio in 1984



dlLevy
YAid

) Receipts

Levy 1988

Levy 1984

Aid 1988

Aid1984

Receipts 1988

Receipts 1984

Equalized V.

1984

OID test

TABLE 6

DETERMINANTS OF EQUALIZED VALUE

1984-1988 1084-1092  1976-1980
1) 2) 3) (4)
62.09 0.10 0.00
(14.90) (0.03) (0.04)
85.33 0.26 -0.27
(64.52) (0.18) (0.11)
58.30 0.00 -0.05
(21.60) (0.02) (0.05)
74.24
(51.25)
-61.59
(42.19)
169.65
(484.61)
-241.15
(742.78)
42.26
(25.74)
-47.03
(32.26)
2.07 2.26
(0.51) (0.14)
- 033 6.32 0.09

29 S estimates with aid endogenous and constrained in 1982 and in 1983 as additiona first-stage regressors.
In (3) the true 1981 tax rate and its square are also used. Explanatory variables are expressed in red per capita
terms. All specificationsinclude six community type dummies and Sx dummies. Standard errors arein
parentheses. In columns (3)- (4) coefficients are multiplied by 100. (1), (2) Dependent variable - nomina
equalized value per capita. (3)- (4) Dependent variable - percent change in equalized value per capita.



TABLE 7

DETERMINANTS OF PERCENTAGE EQUALIZED VALUE GROWTH

(1982-1984)

L @2 _@ (4)
YLevy 81-84 0.11 0.13 0.18 0.14
(0.05) (0.19) (0.07) (0.05)
YAid 81-84 -0.07 -0.08 1.29 0.71
(0.37) (0.41) (0.68) (0.43)
YReceipts 81-84 0.31 0.34 -0.11 0.03
(0.20) (0.33) (0.28) (0.21)
YLevy 84-83 0.31 0.27
(0.09) (0.07)

YAid 84-88 -1.45

(1.10)
YReceipts 84-88 0.78 0.28
(0.42) (0.15)
OID test 3.20 3.18 >0.01 2,65

All coefficients are multiplied by 1000. 2SS estimates with aid (and levy in column (2)) endogenous and
levy81/equdized vaue 1980, its square and its cube as identifying firs-stage regressors. All specifications
include 9x community type dummies and three dummies for the timing of the assessments. Sample redtricted to
199 communities with revauationsin 1981 or 1982. Standard errors are in parentheses.



