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Current U. S. tax law creates a variety of incentives affecting municipal
financial policy. Under current law, municipalities can borrow at a tax-exempt
interest rate yet can earn the full market rate of return on any assets held.
Residents, in contrasf, if they borrow or lend as individuals, pay or earn the
market rate of return but after pérsona1 income taxes. These differences in
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a of return create & variety of arbitrage opportunities, aliowing
comnunities/residents to borrow at low rates and invest at higher rates.

The purpose of this paper is to examine empirically the financia]ypolicy of
municipalities in four states (Connecticut, Maine, Massachusetts and Rhode

Island) to see tc wheat degree these municipalities attempt to take advantage of

each of the available opportunities tc engage in tax arbitrage. Our date comes
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he orgeanizetion of the paper is as follows. In section I, we explore in

more dete’ii the tax incentives affecting municipal financial policy, and then
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ciscuss other factors whichn may elsc influence financial decisions. In section

11, we describe the constructior of the datz set usad in the empirica

cial policy. Inm section 1II, we prasent anc discuss the results of our
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regression analyses investigating the role of the various factors affecting
municipal financial policy. Finally, in section IV, we comment briefly on the
implications of our results for the distributional and efficiency effects of the

current tax treatment of municipal financial policy.

I. Factors affecting municipal financial decisions.

A. Tax Factors

1. Base Case

Based on a simplified view of the current tax law, individuals when
investing as individuals face a nominal before-tax interest rate of r and an
after-tax rate of r(l-t), where t is their marginal personal income tax rate.
Assume that all residents in a community face the same marginal tax rate, that
their margina1‘tax rate wi}] remain constant over time, and that any prospec-
tive home buyer in the comﬁunity will have the same tax rate. (Assume also that
if they currently itemize deductions, ther they and any buyers will also itemize
in the future.)

If an individual's community buys securities, the community can earn a
before and after tax return of r, while the community can borrow at a tax-exempt
interest rate, which we denote by rp. By construction let rp = r(l-ty). Due to
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In the first and simplest form of arbitrage, comparing rates of return (1)
and (2), the community can borrow a dollar through the municipal bond market,
and invest it in taxable securities, receiving on net r-rp=tpr. The IRS has
been concerned about this form of arbitrage, and in 1969 a section was added to
the Internal Revenue Code which attempted to restrict severely the extent of
such arbitrage. Specifically, section 103(c) of the Internal Revenue Code
states that interest on municipal debt is taxable if a major portion of & debt
issue is used directly or indirectly to buy securities earning a materially
higher rate of return. Proceeds from a debt issue can be invested temporarily
in taxable securities, however, and by statute up to fifteen percent can remain
invested for extended periods, as a reserve or replacement fund. The IRS has
not been very aggressive in enforcing this statute. Only in 1878 did it rule
that a community which has large holdings of taxable securities relative to its
outstanding debt is in violation of section 103(c) per se, even if the debt were
issued for a clearly different purpose. The interpretation of the statute was

les
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ciear in 1977, the year our data were collected. In addition, the IRS has

recently ailowed communities to borrow in order to invest in taxable securities

(1]
<

it the purpose is tc raise their bond rating. We will assume for now, however,

that the IRS does enforce the statute, so communities are permitted tc invest
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in this arbitrage is presentec below.

£ second form of arbitrage aveilable to communities, comparing rates of
return (2) and (3), is to raise property taxes now, invest the proceeds in
taxable bonds, then use the proceeds from the bonds to lower property taxes in

the future. By investing indirectly through the community, individuals earn a
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return on thneir investment of r, rather than the rat return of
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r{1-1) aveileble when they invest direclty. Wnen they invest an extrz doller
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through the community, residents gain r-r(l-t)=rt each year in arbitrage
profits.3  The IRS has not attempted to restrict this second form of arbitrage.
In the third and final form of arbitrage, comparing rates of return (1) and
(3), communities/residents attempt to take advantage of the difference between
rm and r(l-t). Wealthier be individuals, for whom r{l-t)<rp, will want to
borrow as individuals and buy tax-exempt securities. In this situation, their

municipality plays no role. Individuals in Jower tax brackets, however, for

whom r(l't)>"m, cannot borrow as individuals at the tax-exempt rate in order to

[ a4 <+ Lo oo A

ties can borrow at the tax-exempt rate. Bu

invest at r(l-t) -- only municipal
these individuals can have their municipality borrow for them at rate rp, then
use what is borrowed to lower property taxes. The residents can then invest
what they save in property taxes and earn a rate of return of r(l-t). On net
they gain r(l-t)—rm in arbitrage profits.4 However, communities are allowed by

stacute to invest a fraction of what they borrow in taxable securities. G&iven

this, the net gain to residents each year per dollar borrowed becomes
(I-n)(r{(1-t)-rp)+n(r-rn) = ritgy)-(1-n)t). (1)
For many communities, the last two forms of arbitrage (raise property taxes

anc¢ invest in bonds earning r, or lower property taxes and borrow at rate rp)

an simuitaneously be worthwhile. However, i1 both

o

e pursuec the community is
in effect borrowing &t rp and investing et r, the policy which is restricted by
the IRS. Lach community must therefore chocse to pursue either one policy or
the other. Which is preferable? That depends first on the relative gain per
dollar change in current property taxes, and ssconc on how aggressively one

pclicy versus the other can be pursuec anc what offsetting costs are incurred

1% the community chooses to lower teaxss and borrow, wnat limits the amount
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of such tax arbitrage that it can undertake? One potential 1limit is that states
set statutory limits on how much municipalities can borrow. Generally, the
statutes specify that the outstanding debt in a municipality cannot exceed some
per cent of the assessed property value of the community.5 Commonly, separate
limits are set for school bonds and for debt of special districts, so that
creating special districts allows more debt to be issued. In addition, some
forms of debt are normally entirely exempt from these limits, and states often
provide & mechanism to relax a binding restriction on debt issues. It therefore

seems unlikely that
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ace such a binding limit.
Similarly, states often allow debt to be issued for only certain purposes,
e.g. capital expenditures and short-run cash flow needs. These restrictions set
some upper limit on debt issues, though communities should have some flexibility
in bfoadenﬁng the definition of "capital expenditures" when the restriciton is
binding. Aggregate data, however, suggest that this constraint is not close to

binding on average. For example, Peterson (1978) and Peterson (1981) report the

er cent of state anc local capite! expenditures “inanced by long term bonds, by
p € » D)

federal aid, and by other local resources for selected years between 195

[AW]

and
1877. In these figures, long term debt issues never exceeded 56% of total
capital outlays, and never exceeded 65.4% of non-federal expenditures on capital

outlays. (The averzoes figures were 42.7% and 55.8% respectively.)

was clese to binding in any of the towns in our sample.®
Some cther nonstatutory factor seems to limit the extent tc which com-

munities issus debt. One possible facto
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Timiting the amount borrowing by &

community i¢ risk aversion or the pert of residents. The rez’ vzlue of the

o

outstanding muricipel debt is random, dependinc or interest rate fluctuations
etion. finCe the reietive interest rates on municipel bonds and taxabie

bonds change substantieily over time, as showr ir Poterpe (1982, borrowing in
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the municipal market and investing in the taxable market is by no means a fully
hedged investment. Risk aversion would limit the size of municipal debt rela-
tive to the individual's total wealth, everything else eqgual.:

Alternatively, the same set of factors appealed to in discussion of cor-
porate financial policy,’ agency costs and bankruptcy costs, could also play a
role in limiting the amount of municipal debt. The only implicit security that
lenders have is the tax base of the community, so they would be increasingly
reluctant to lend as the outstanding debt grows relative to this tax base.8 In
summary, agency costs and risk aversion each provide an explanation for why
municipal debt cannot become too large relative to the municipal property tax
base, or the total wealth, of the community.

Related factors presumably limit the extent to which residents will invest
their weafth through the community. Accounting standards in communities would
no nally be viewed as lax compared with those of mutual funds, so residents may
fear that municipal employees could divert surplus funds into excess
expenditures on municipal services, or invest it poorly. The more money that is
invested in the community, presumably the more difficult it would be to gquard
ageinst such behavior. 1In addition, the risk individuals face on such invest-
ments includes not only the risk in the return on the securities, but alsc the

risk ir the value of their property reletive to the total tax ba
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ue of the asset bDeing purchasec witn the house. Individuzls wouli¢ becoms

increzsingly risk averse &t the margin as more of their wezith depends on the

ine beneTits Trom purusing ons 0” tne ctner erditrage strategies vary with
“ne tax rate ¢T tne resigents -- thne gein from jnvasting through the community,
Tl, Crows witn T, wherees tne giir from Dorrowing inrouor the community,

dlis witn U, Ip contrast, itne gffcetting ceosts jimiting the
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extent of such arbitrage should not depend directly on the tax rate of the
residents. We would therefore expect communities with low tax rates to favor
issuing municipal bonds, while wealthy communities would prefer to invest
through their community. These are two of the principal relationships we will

ook for in the empirical analysis.

2. Complicating factors

In the above discussion, we assumed that the after-tax rate of return to
savings for the individual was r(l-t), and ignored the individual's portfolio
problem. However, if individuals can exchange taxable and tax exempt bonds
freely and without constraint, they will do so until they are indifferent at the
margin to owning one or the other. For example, at this point the cost of
bearing the extra risk in the return on municipal bonds just offsets any gain in
expected return. In this situation, as residents they would be indifferent bet-
ween having the community borrow in the municipal bond market or raising taxes
(assuming n=0). Wealthier individuals (those facing a t>ty) will normally be
in just this situation, investing in taxable and tax exempt securities unti)
indifferent.® They would then find the riskier return on municipal bonds just
equivaient to the return r{l-t), implying that the gain from having the
comnunity borrow an extra dollar, as expressec in equation (1), simplifies tc
nrt. Poorer individuals, in contrast, cannct sell municipe? bonds shorit ac
individuals anc invesi ithe proceeds in taxable bonds, ¢iver existing institu-
tions. Instead, they have their community borrow for them on the municipal
market, just as describec previously. In summary, the gain to residents from an
extre dcller of municipe) debt would now egua? max(tp-(l-rnjz, nt)r.

Tne above discussion also focussed or z situation where residents do not
itemize. If residents dc itemize, then any property tax payment costs residents

only (i-t) per cent of the tax payment. Therefore, everything else equal,

lenders can hope to coliect 1/(1-%) times as much from residents when residents
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itemize, so would view 1/(1-t) dollars of debt from a community where residents
itemize as equivalent in risk to one dollar of debt from a community of non-
jtemizers. As a result, both the costs of issuing an extra dollar of debt and
the benefits of issuing an extra dollar (see footnote 3) are reduced by (1-t)
per cent when residents itemize. Communities where residents itemize should
therefore undertake the same amount of tax arbitrage as communities where resi-
dents do not itemize, everything else equal, but in doing so would issue 1/(1-t)
times as much debt.

This argument assumes that if residents itemize deductions in one year,
then they itemize in all years. If not, then individuals face an incentive to
shift tax payments towards those years in which they itemize, when the payments
are tax deductible. Most new homeowners itemize, but as time passes owners
would eventually become increasingly unlikely to itemize. Therefore, new owners
wo.:d face a strong incentive to pay as much as possible in property taxes while
they itemize, so ought to avoid having their municipality borrow (and would
prefer having it build up a reserve). Similarly, during the years in which
the individual does itemize, he would prefer to push his property tax payments
towards the years in which his personal income tax rate is highest. Furthermore,
arn individuzl who is no longer itemizing, and who is expecting to sell his house
irn the near future to someone who will be itemizing, would much prefer to keep
DEmTy Tzxes 2% 0w as possibie now anc have the municipality go inte debt.
repaying tnis aebi, and will therefore reduce
hic bid for the property by only (l-t) per cent Qf the value of the outstanding
debi. The gain tc the seller from Jowering taxes is the full reduction in
1-%) per cent of the gairn through
the saie price ¢7 his house is an gitractive exchange. By the same argument, an

‘nfTyiduegl in Thts siTuation woulc De retuctant o buiic up assets in the com-



B. Nontax factors
1. Lumpiness of capital expenditures.

Conventional wisdom says that lumpy expenditure are more likely to be
financed with debt, because it is difficult to adjust property tax rates enough
to cover extraordinary capital expenditures. However, this factor does not
necessarily imply high debt on average, as communities could build up assets in
anticipation of heavy expenditures, and pay off any debt guite quickly. Most
large expenditures, e.g., school buildings, are easily anticipated, making this

process straightforward. Also, for large communities, any given lumpy capital

st Als any given lump
expenditure would not be so large relative to the total budget, making it easier
to pay for the expenditure over a short period of time. There seems to be

1ittle reason to expect in the data a strong association between the level of

s

aeod

and the size of the community's capital stock.

2. Burden on current versus future residents.
Conventional wisdor also says that bond finance of capital projects and tax
finance of current expenditures is more equitable, because under this system
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anc benefits coincide in time. If the housing stock is unchanging,
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however, any difference in timing of paym benefits ought to be capital-
ized in house prices, thus leaving incentives on financial policy unaffected.

Wnat current resigents avoid paying now through use of debt they end up paying

the community.
However, new buyers mey well misperceive the financiel position of the com-

munity. For example, buvers ars likely tc take the propertiy tax rate into

v

account, but may presums the taxes finance constant rez) expenditures, whereas
¢ebt service involves constant nomineal expenditures (dgnorinc refinancing)

—1
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keeping the current tax rate low through debt finance may lead buyers to
underestimate future tax bills.

If the housing stock is not fixed, then use of debt finance allows more
of the cost of current expenditures to be pushed onto property used for new
construction. When a house is built, that property becomes a larger share of
the property tax base of the community, and so pays a larger share of the
property taxes. When taxes are used to finance current expenditufes, each
property pays based on its current share of the total property tax base. How-

Py SIS | b

ever, when debt finance is used, each prope of th

ty pays based on its sha the
property tax base over the next twenty years or so. If a new house is built on
a property during that time, then that property pays a larger share of the
original expenditures if debt finance is used rather than tax finance. .

A community would not necessarily want to increase the tax burden on newly
bui.t houses, however. If this tax burden already exceeds the marginal cost of
public services to new residents,jg and if the amount of new construction is
sensitive to the property tax rate, then shifting taxes further onto new resi-
dents may not be desirable.

3. Heterogeneity of the community.
In the previous section, we made the obviously unrealistic assumption that
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tne community wes entirely homogenepus. Modelling the political decision making
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ised, anc we will appeal to it below in thne empiricail work, but its
characterization of the decision-making process is very naive. Tne more heterc-
geneous thne community, the less we would expect our tax story, as eapplied to the

the dete.  Similarty, wnern relative prices of houses
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When municipal bonds are marketed, buyers seek information about the riskj-
ness of the bonds. For large communities, rating services and brokerage houses
will collect and provide such information. For smaller communities, however,
available information would be much less reliable. As a résult, buyers would
not be able to differentiate between safe and risky issues, and thus price them
the same, encouraging risky issues and discouraging safe ones, the classic
"lemons" problem. Whether or not the market breaks down completely, we would
expect our theory to apply much less well to smaller communities.

5. Rental units.

Renters favor debt finance if there is rent control with a property tax
pass through. If a project is financed by a property tax increase, then a
tenant under rent control must pay the full cost immediately. However, if debt
finance is used, rentzl payments each year would go up only slightly. If the
tenant expects to move before the debt is fully repaid, then debt finance is
clearly preferable.

IT market rents are unconstrained, however, then the eguilibrium rent is

£

affected by municipal financial policy only through the preferences of landlords
-~ the demand curve for apartments is unaffected by how expenditures are

financed, but the supply curve would be affected. Landlords would normally be

ot

in high tax brackets, sc¢ prefer that the community avoid debt and attempt to
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incentives, however.

. Characteristics of the data set.
In order to investigate the importance of the various factors affecting

1

ricipal financial pol

3
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icy, we have assembled what we believe to be a uri

q
of cate. OQur data source on government financial poli 2s the Finance Summary
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Stetistics from the 1677 Census of Governments. This tape provided information

government units on their revenues anc expenditures,
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plus the book value of various categories of financial assets and liabilities
that they held. Our data source on the characteristics of the residents of each
community was the 1980 Census of Population and Housing,11 Summary Tape File 3C.
This tape reported a variety of characteristics of the population and the
housing stock for all *minor civil divisions" (MCD's) with at least 10,000 popu-
lation in eleven states, and all counties and "places" with at least 10,000
population.

Unfortunately, the two data sets were not easily matched. To begin with,
the identification codes for each observation on the two tapes had no relation.
Fortunately, the Census kindly created for us a third tape which matched these
identification codes wherever possible. In addition, however, many "places" are
not contiguous with any unit of government, while many units of government
(e.g., school districts) do not coincide with a “place" or an MCD, the unit of:.
obevzrvation on the Census of Population and Housing tape. By necessity, our
study had to be confined either to MCD's and those places which coincided with
units of government, or to counties. Our judaoment was that the population of
each county would be very neterogeneous, anc¢ the variation in average charac-
teristics acrass counties would be too small to allow much to be learned from
county data. Our study therefore focusses on data for MCD's and places.

In many States, however, school districts and special districts are very
importart, anc these districts can issue debt n tneir own right. Residents
should not care whether debt is issuec by their municipality or by their special
district -- they are liable either way -- soc how much debt its issued by MID's
versus special districts should be arbitrary. But matched date is available
oniy on MCD's.

Irn order to avoid the probiem of arbitrary division of financial respon-

sipility, ws focussecd on four staties whers oniy fraction of the short-
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=
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term debt and full-feith-znc-credit Yong term celt was issuel by units of
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government other than MCD's -- Connecticut (5%), Maine (32%), Massachusetts
(20%), and Rhode Island (1%).12 Within these states there were 276 usable
observations.13

For each community, we constructed a measure of its outstanding debt. This
figure was defined to equal the book value at the end of the year of short-term
debt plus long-term general obligation debt, minus any holdings of state and
local bonds. We made no attempt to estimate the market value of the outstanding
debt, given the reported book values. Our presumption was that since all data
came from the same calendar year, the ratio of market value to book value should
be very similar for all communities.l4

We did not include in our measure of debt the amount of revenue bonds or
cther nonguaranteed bonds that each community had outstanding. Such bonds ars
not legal liabilities of the municipal government, and are not paid for out of
property tax revenues.

H

[¢4]

next constructed & measure for each community of the book value at the

enc of the year of its holdings of Federal securitie

wn

and other bonds, notes,
mortgages, and financial assets, excluding state and local governmen® securi-
ties. A critical issue in constructing this measure was the proper treztment of

cash and deposits helcd in “sinking funds, bond funds, or other non-insurance

funcs.® Such deposits could be held primarily for Tiguidity purposes soorn after
oonft ars issuec or soon before bonds are retires. 1€ they earr less then tne

intsrest due or the bonds, as woulc checking accounts and perhaps savings
gccounts, tner there is no arbitrage reason to borrow to put the proceeds in

casn anc depesits. However, deposits might alsoc be held ir money market funds

(@]

or certiticates of deposit, and earr & return well above tha® on municipal
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a constant and the fraction of total security holdings held in cash and deposits
(CD/S). The results were as follows (standard errors are in parentheses):

(I/S) = .045 + .015 (CD/S).

(.011) (.013)

The estimated rate of return on cash and deposits is 6% per year, almost exactly
the interest rate of 5.94% earned in one year Treasury notes of 1977, and higher
than the estimated 4.5% earned on other taxable securities.i5 1In most of the
results reported below, we therefore included cash and deposits in our measure
of taxable security holdings.

We also ignored any assets held in the various insurance and pension funds.
It is possible that communities choose to borrow to‘overfund their insurance and
pension funds, contributing more now and less later and earningAa market return
tax free in the interim.l6 Unforturately, we had no information about the

extent of overfunding in our data set, so dic not pursue this.l7

From the Census of Population and Housing we attempted to construct a

o+

measure 0f the median marginel personal incoms tex rate of residents in each

community. The tape reports the median family income in each community. We

ot
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essigned to each family income the everage margingl personal income tax
rzte ohcerved for tret incoms level in thne N.S5.Z.P. TAXSIM file for 198C.1E

ke CiC not have any Gate on averags wsz . Ih Or average property veaiues of
recidents in each community, as an indicator of the tex capacity of the com-

munity. AsS & proxy, we used the totfal incoms of a1l residents in the community.

g}

We z2isc hac nc information or the psrcentage 0f the ressidents in & com-
munity wno itemizec. By the theory, commurities where tne ma2dien voter itemizes
woulc wart to dssue 1/{i-1) times 2s mucr debt ac communitiies where the median

Tt reportec or below, we made no
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the median voter itemizes. As we present the results, we will discuss what
biases are likely to be present, given this omission.

Tables 1-4 present various summary characteristics of the financial policy
of communities in our sample. In each table, we have divided our communities
into six marginal tax rate categories, with the average marginal tax rates of
the categories ranging from 23.4% to 35.0%. Table 1 reports the average of the
ratios within each category of the book value of outstanding municipal bonds
divided by the total income of the community. It reports these figures for the
entire sample, for large communities (population over 25,000), for small com-
munities (population under 25,000), for relatively homogeneous communities, and
for relatively heterogeneous communities.l9 Based on the tax arbitrage argu-
ments of the previous section, we would expect the ratios to decline with the
marginal tax rate and to aecline more dramatically for large communities. Both
of these expectations are borne out unambiguously in the data. Higher tax rate
communities do still borrow, but much less so relative to their aggregate incoms
thar do lower tax rate communities. 1In small communities, there is no clear
pattern to the figures. The theory has no clear predictions about the differen-

es between homogenous and heterogeneous communities. Here we find that the

O

retios tend to decline in both cases.

The observed degree to which debt/income is lower in rich comnunities

D

~ - - - o~ - -~ £ L - IR L U - VA 4 \
C underestimaiz the responsiveness of dab: BCIICy TC tax incentives, since

{

the median voter wouicd be likely to itemize only in the richer comunities. In
such richer communities, we should observe 1/(1-t) times as much debt as they
would choose to accept if they did not itemize. Had we been able to control for
the effects of itemizetion, the pattern observed in Table 1 shoulc have been

much stronger.

o

Tabls 2 reports similar figures for several other measures of the financial

[

~

position of these communities. ne first and second lines report th
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ratio of debt to municipal tax revenues for the total sample and for large com-
munities. The theory suggested nothing directly about these ratios, though they
do show a similar but weaker pattern than the figures in Table 1. The next four
lines describe the average ratio of federal and other securities held, excluding
or including cash and deposits, divided by total income of the community. If
communities all prefer to borrow through the municipality rather than invest in
a tax free way, then these figures should all be a uniform fraction of the cor-
responding figures on the first two lines of Table 1. The average of the actual
fractions, calculated using the cash inciusive definition of Federal securities,
is reported on lines 7 and 8 for all and for large communities. For large com-
munities, we do find that security holdings increase with marginal tax rate, as
the theory forecasts. .

Table 3 1s designed to provide information gbout the size of the tax
sa.ings achieved through tax arbitrage within each marginal tax rate category.
The simplest form of arbitrage is to borrow at the municipal rate and invest at
the taxable rate, gaining rty per year per doilar borrowed. The first line
reports the average of min(D,S)/Y as & measure of how much of this arbitrage is
occurring, where D represents debt, S represents security holdings, inclusive of

cash and deposits, and Y represents total irncome of the community. The second

—h

orm ¢f arbitrage is to borrow and use the proceeds to lower taxes, saving resi-
nis t,00r per year.zc in tne seconc line of the table we report the
average vaive of mex{D-S5,0)/Y, as a measure of the exitent of this second
arbitrage. Finally, communities might alsc raise property taxes and invest in
securities tax fres, saving rt per dellar investec. The third line of the table

reporic the average ratic of max(S-D,C)/Y eas oY this third form of

Al
3
4]
v
v
[
3
18

arbitrage. By the theory, we woulc expect wezlthier communities to favor thisg
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arbitrage within each marginal tax rate category, we require data on r and tp.
For r, we used .076, the average nominal rate on twenty year government bonds in
1977.21  There was no compelling reason for choosing this rate rather than many
alternatives, and all figures would simply change proportionately if another
rate were chosen. Choosing a value for t; is more important. If we simply com-
pare the interest rates on municipal and taxable bonds in 1877, we find an
implicit tax rate of 32% comparing 20 year prime municipals with 20 year new
jssue Aa industrials, and 51% comparing one year prime municipals with one year

governments. But none of these comparisons control for risk, call provisions,
etc. Gordon-Malkiel (1981) report a comparison of interest rates on taxable
bonds and tax exempt industrial revenue bonds issued simultaneously in 1978 by
the same firm with similar provisions. In this sample, ty is estimated to be
only 22.5%. Given this dispersion of estimates, we calculated the tax savings

for each marginal tax rate category for both tp=.225 and tp=.35. These

estimates equal:

r/YImax(ty-t,0) -max(D-S,0)+tp -min(D,S)+t -max(S-D,0)]

The resulting figures for tn=.225 are reported or the fourth line and for
g g m p

tr=.35 or the fifth line. Tax benefits zre larger for poorer communities, par-
m g
ticuneriy wnen 1p=.3% -- poor communities ceirn more from borrowing anc oo more

of it than do rich comnunities, whereas rich communities do little to take
advantage of thes opportunity to invest tax free through their community. The

reported figures represent the tax savings before taking account of itemization.
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however, the tax savings are extremely small.

One question raised by the figures in the tables is whether communities do
in practice borrow and establish substantial holdings of taxable securities, in
spite of IRS rules attempting to limit it. In order to examine this, we calcu-
lated the distribution of S/D, and report this distribution in Table 4, defining
S to be either exclusive or inclusive of cash and deposits. Here we find that
with the exclusive definition of S, over ten percent of the communities hold
taxable securities amounting to more than twenty per cent of the book value of
their debt, and six communities have invested more in taxable securities than
they have borrowed. This evidence is not necessarily inconsistent with strict
IRS enforcement of section 103(c) -- these outlier communities could recently
have had large issues af bonds, the proceeds from which had not yet been spent.
However, using the cash inclusive gefinition of securities, most communities
ha.= far more securities than the IRS rules would seem to allow. This phenome-
non is not restricted to the four states we focus on. In all municipalities in

the U.S., municipal security holdings were 37.5% of municipal debt.

III. Analysis of the data.
In the previous section, we compared the financial policies of communities

with residents having different marginal incoms tax rates. In doing so,
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different tax rates among the years in which they itemize, or if they intend to
sell their house in the near future and the likely buyer faces a different tax
rate or itemizes while the seller does not, then strong tax incentives exist to
change municipal financial policy. No information is available which directly
measures the frequency of occurrence of any of these circumstances. Instead, we
picked a variety of indicators from the Census of Population and Housing.

The most direct indicator of the likelihood that the median voter of the
community itemizes is the median income of residents. From the N.B.E.R. TAXSIM

file, we know the per cent of taxpayer

whn 14+
no e

s who (PI) at each income level
If comnunities segregate by itemization status as well as by income, then in
this per cent of the communities of a given income level the median resident
will itemize. IF the median resident does itemize, then the community ought to
be observed with 1/(1-t) times as much debt, everything else equal, or equiva-
lently be observed with the fraction t/(i1-t) more debt. Therefore, if com-
munities do segregate by itemization status, then, everything else equal, the
expected debt/income ratic for a community would be changed by the factor
(1 + tPI/(1-t)) due to the effects of itemization.

The simplest indicator of changing itemization status over time is just the
age distribution of the residents. Younger residents are more likely to ite-
mize. Since they are iess Tikely to be itemizing when they are clder, they

wouic wish to pay as much &s they can ir taxes whil wh
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tney ar
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proerpty tax payments are tax deductibi

[\

0lder residents are less likely to
itemize and more likely to expect to sell shortly. As a result, they may either
want tc borrow now, since a buyer wil) tikely itemize to be able to deduct the
payment, or avcid borrowing now, since the buver might misperceive a high pro-

perty tax as representinc & fixed real rather than & fixed nominal burden. The

earticular summary msesures of th
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young), and 2) the per cent of the adult population over age 60 (% old).

The Census also contained several direct indicators of the past mobility of
residents currently living in the town. High mobility among owners indicates
that residents are more likely to be itemizing, having recently acquired a
mortgage so prefer to pay for expenditures now while the tax payments are tax
deductible. It also indicates that an existing resident will more likely sell
his house in the near future, and prefer more debt if the buyer is itemizing and
in a higher tax bracket. The particular indiators that we used were: 1) the per
ent of housing units in which the current occupant moved in within the last five
years (HMOVE), and 2) the per cent of residents who lived in a different county
five years earlier (CMOVE).

In the first section, we zlso argued that renters would prefer debt finance
if they are coveredﬁby rent control, but perhaps ought to prefer tax finance
oti.erwise. The Census did report the per cent of housing units which were
rénted (% rent). Unfortunately we knew nothing about whether rent control
existed in any given community.

If new housing units are being built in town, part of the burden of current
expencditures can be pushed onto new housing units with debt finance, but not
with tax finance. The particular measure of community growth we used was the

per cent of existing housing units built within the last five years (HKEW).
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regressor the ratio of municipal expenditures to aggregate income (E/Y). Based
on the arguments in the first section, there would be no reason to expect any
causal relation between debt and expenditures. However, if the tax-exempt
status of interest on municipal bonds is serving as a subsidy to municipal
expenditures, then it must be true that communities which spend more are able as
@ result to borrow more. Finding an association between debt and expenditures
in the data, after controlling for other factors, would at least suggest that

spending more allows a community to borrow more, implying that the ability to

........ . U - e o2

1ds provides some subsidy to municipal expenditures. (Since
it is commonly argued that this tax-exemption specifically subsidizes capital
expenditures, it would have been preferable to try as an additional variable the
value of the municipel capital stock divided by income. Ko data were available
on the municipal capital stock, however.)

Our basic measures of the financial position of & community were 1) total
debt outstanding divided by total income, (D/Y), and 2) debt net of security
hcldings (measurec inclusive of cash and deposits) dividecd by income (D-S)/Y).
ke tried & variety of regression specifications, reported in Tables 5-7, in
order tc test the robustness of the association we found previously between a

~
i
'

comnunity's financial policy and the marginal income tex rate of its median

resident. In the firsi, we simply regressecd each of our two measures of & com-
munitv'e financia’ poiicy ageinst the Tist of indicaters descrinel above

(ignoring the itemizetion factor), anc the margina

tax rate of the mecian resi-
dent of the community. Since the tax incentive to issue debi is proportional to
mex (tn-1,0), however, we expected that the effects of the marginal tax rate

woulc be noniinear, with variatiorn in { mattering most when t<{{;. We therefore

- - - -+ < 3 - - B !+ Loy + 0 = }
CreaieC we tax réie variables, tr = min{t,.27) and tg = max(t-.27,0), thereby
I < - - < P I oo - < - B - {4 L L - S ~ 5 M= - 5
eiiowing the marging! e7fect oF chenges irn U to C¢iffer dependinc on whether © is
Tect than " regter *har 0.77 22 SR ertat 2¢ thet the ffect £ ac
iess lhan Or greater tnan U.cZ/. UUr expectaiien was that € evTect o each
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tax rate variable on municipal debt holdings would be negative, but that ty

would be much less important.

These regression results are reported in Tables 5 and 6, using either

dependent variable, and estimated over either all communities or only large com-

munities.

In Table 5, we omit (E/Y), while we include it in Table 6.

In every case, the coefficients of the marginal tax rate variables have the

signs and patterns forecast from the theory -- forecasted gross and net debt

declines with marginal tax rate, and more quickly when the tax rate is low than

when it is high.

communities invest in securities.

The results show no clear difference in the degree to which

If all commnunities invested in securities

just up to the allowed IRS limit, then the forecasted values of (D-S)/Y should

be proportional to those for D/Y, with a proportionality factor of about 0.80.

The coefficients on the tax rate variables in Table 5 do tend to be propor-

tic.ately smaller, though only by about 12%, when (D-S)/Y is the dependent

yariable.

However, the tax coefficients in Table € tend to be larger when

(D-S)/Y is the dependent variable, suggesting some tendency for wealthier com-

munities to invest more in securities.

The estimated magnitude of the effects of the tax rate are substantial,

particularly in Table 5.
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the highest and the lowes: of the six groups examinecd previously, we forecast &

difference in D/Y of 0.126 using the coefficients in

coefficients in Table 6. In comparison, when we estimated
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Table 5 and 0.069 using the

this gifference pre-

viously ir tne seconc Tine of Tabies 1, not conirciting for anvthing else, we
Tound & cifference of 0.076. Tnic implies tnat our previous results did not
erise Trom ¢ feilure tc comirc’ Tor cther obssrvebte Tactors

Comparing tne results in Tapies 5 oenc £, we find that including (2/Y) makes
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a large difference. It does appear that communities are able to borrow more if
they spend more,23 even though the theory in section I suggested no clear reason
why additional spending should cause the community to incur additional debt.
(In fact, one might argue that additional spending would make the community a
less attractive risk to a lender, since the extra spending would be a competing
demand on the tax base.)

If this observed association between spending and debt is interpreted to be
causal, then we conclude that spending is made cheaper because of a community's

- o

su ge a subsid _'y' to Sp"ndllg is Tllp ied by

.
K1+ +mn e
[ ) w\J - 2 ¥ |

ability
these estimates? The difficulty in answering this gquestion is that in the data
we are comparing the stock of debt with an annual flow of expenditures. In
order to interpret the results, let us assume that half of new debt issues are
‘short term (one year), and half are long term (twenty years), and let us assume
that all debt is repaid when it matures.?4 Assume also that d¥% of expenditures
each year are financed by debt, and assume expenditures have been growing in
nominal terms at g% each year. Between 1957 and 1977, nominal state and local
expencitures grew at 8.6% per year, so let us approximate g by .095. Then at

20
any point in time, the stock of debt outstanding would equal .5(dE + . dEe=-95ds)
0
where £ equals the current level of expenditures and s indexes years. Qur
regression coefficients imply that large communities which spend a dolliar more

total current debt

M

neve as a result 3C.6E more debt outstanding, so thnet th
arising from past expenditures should equal (0.68)Z. Equating the two
expressions and solving for d, assuming g = 0.096, we find that ¢ = 0.1375;
that is, each extre dollar of spending allows a community to issue 0.1375
gocliars of extra debt.

When & community issues & dollar of tax exempt debt for twenty years, the
cost of making paymenis on tne debt, assuming that t<ty, equals
20

Is . an . .z
rpe T (1-t)sgqg + e=€0r{l-t} | 15+ = (0,234 (the value for the poorest of our

~
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six groups), if tgp = 0.35, and if r = 0.076, then this expression equals 0.90 ~--
the tax-exempt status lowers the cost of the long term debt by 10%. Similarly,
when debt is issued for one year, given the same procedure and parameter values,
the debt is cheaper by 0.86% (approximately r(l-t)-ry) because of its tax-exempt
status. Given our assumption that half of the debt issued is short term and
half is long term, the average savings from issuing debt are 5.43% of the value
of the debt issued. Since, by our calculations, a dollar of extraz expenditures
results in only 0.1375 dollars of extra debt, the cost of this dollar expen-
diture is reduced by only 0.0543 . 0.1375 = 0.0075 dollars as a result of the
tax-exempt status of the debt, a trivial 0.75% subsidy rate for this low-income
community. For wealthy communities, for whom t>ty, there would be no reduction
in the cost of extra expenditures. OQur results therefore suggest that this tax
exemption should have virtually no effect on the cost of municipal expenditures.
Among the other coefficients reported in Tables 5 and 6, most tend to be
small and insignificant. In many cases, the forecasts from the theory were also
ambiguous. The coefficients do indicate the following: 1) Middle-aged com-
munities tend to have the most debt, while younger communities have slightly
Jess debt and older communities have much less debt. This pattern seems to be
more consistent with the life cycle pattern of spending on local public ser-
vices, some fraction of which is debt financed, than with the tax arbitrage

% section !

~a

rgument

o

. Mobile commurnities tend to avoid debti, as expectec.
3, Connecticut communities tend to have slightly more debt, as expected, though
there are no clear differences among the other states.

Tne results reported in Tables 5 and 6 suffer from the problem that the
dependent variable is deflietec by incoms, and in addition three independent
variagbles, £/Y and the twoc tax rate variables, are constructed using income
information. I the reporied incoms

igures 4c nct measure the correct theore-

tice) concept without error, as is inevitebiz, ther the previous coefficient
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estimates are somewhat biased.

We felt that the indirect correlation with the residual would be greatest
for (E/Y), so we reran the previous regressions with instrumental variables,
using as instruments all the independent variables except for (E/Y), plus
(E/population), (E/population)Z, and the fraction of the population of school
age. The results were almost identical to those reported in Tables 5 and 6.

Any bias due to correlation of the tax variables with the residuals should
be slight -- the tax variables are constructed using median family income, and
the correlation of this with total income of the community should be small. To
attempt to control for any bias, however, instrumental variables did not seem
worthwhile -- there seemed to be no good instruments for marginal tax rates.
Instad, we tried deflating the dependent variable by tax revenues rather than
income. Tax revenues is probably less highly correlated than is income with
property values, the deflator argued for in section I, but the correlation
should still be high. In addition, with this specification we test whether com-
munities simply rely proportionately on debt finance vs. tax finance when
funding expenditures.

The resultingc coefficient estimates are reported in Table 7.25 We have
omitted (expenditures/ revenues) from these regressions, as its variation
reflects intergovernmente]l transfers as well as interest payments on existing
dstt, factors which are either irrelevant or encogenous. Since tne mean va
¢? the dependent variable is approximately tern times as large e&s that of D/VY,
the coefficient estimates are also much larger. However, all previous patterns
ir the coefficients remain present, particularly for large communities. for
exampie, the forecasted difference in the dependenti variable between communities
witn t = 0.234 anc t = 0.350 is 0.307, forecasting using tne coefficients cf

the U7l samoie, enc CU.B44, using the sample ¢f large towns. In compaerison, tne

~ -~ - ~ - - ~ -~ ~ea . ~ ~
g ¢ for these itws cases were (.23: anc U.<d/2,
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respectively. While the statistical fit js somewhat poorer when D/R is the
dependent variable, the qualitative results reported previously continue to be
present -- our previous findings do note seem to arise from a simple statistical
bias.

Another bias caused by the multiple roles of income arises from the fact
that residents in higher income communities are more likely to itemize, and com-
munities where residents itemize, by our theory, should have 1/(1-t) times as
much debt. Since primarily rich communities itemize, had we controlled for the
effects of itemization, the estimated effects of taxes should have been yet
stronger. To estimate how sensitive our results are to the effects of itemiza-
tion, we reran the previous regressions for large communities after multiplying
all right-hand side variables, including the constant, by the factor
(1 + tPI/(1-t)). As expected, the coefficients on the tax variables were
la: ;er, though not dramatically so. The other coefficient estimates were simi-
lar to those reported previously. Since our proxy for whether a community ite-

mizes is far from perfect, these results should be interpreted with caution.

IV. Conclusions
Or theoretical grounds, we argued that poorer communities face much
stronger incentives to issue municipal bonds than do weelthier communities, and

h

our emzirical work showec that poor commurities d¢ in fact borrow a greet deez:
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more. Ir contrest, wezithiser communities should face &rn incentive to invest
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for all communities the tax savings, as a per cent of income, were extremely
small. Of course, the wealthy gain substantially as purchasers, rather than
issuers, of municipal bonds, and this gain to the wealthy, as purchasers of tax-
exempt bonds, should be the dominant distributional effect of the provision
making these bonds tax-exempt. Those in the middie of the income distribution
are left with little gain from either side of the market.

Communities undertake only a limited amount of such tax arbitrage because
there are some offsetting costs, due perhaps to costs of risk bearing and agency
and bankruptcy costs. ing costs, which are real costs, are one
component of the efficiency cost of the tax-exempt status of municipal bonds.

At the margin, in equilibrium, these costs must be as large as any extra tax
savings. In aggregate, these costs must be smaller, though, else no arbitrage |
would occur. How much smaller is not clear. For a detailed simulation study of
the efficiency and distributional effects of the tax exempt status of interest
on municipal bonds, see Gordon-Slemrod (1883).

One justificetion commonly given for the tax exempt status of interest
on municipal bonds is to subsidize municipal expenditures. Yet, according to
our estimates, any reduction in the cost of municipal expenditures arising from
the tax-exempt status of municipal bonds, is trivial. The justification for

tax-exempt bonds must be sought elsewhere.
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1.

[88)

We implicitly assume that individuals can borrow and lend freely at é
before tax interest rate of r, pay tax on any extrz interest earnings
(e.g., do not save at the margin in an IRA), and itemize if they borrow.
If individuals face a higher opportunity cost of funds, due for example to
binding borrowing constraints, then the discussion in the text would need
tc be modified in a straightforwerd way.

See, for example, Poterba (1984).

If the individual itemizes, then the accounting of this cash flow 1is
igentice to tha:t for an IRA. Given itemization, & property tax increease
of $(1//i-%); costs the individual $! net of incoms taxes. After & year,
the community owns $(1+r)/(1-t) in assets. When it lowers property taxes
by this amount, the individual saves (l+r) net of income taxes, given the
deductibility of property tex payments. Since the dollar, if invested
cirectly, woulc have been worth (l1+r{l-t)), the net gain to investing &

dollar ir the community egquals {(l+r}-{1+r{l-

et
e
~
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FOOTNOTES CONTINUED

These incentives have also been described in Adams (1977) and Gordon-
Slemrod (1983). If residents itemize, the story would be modified
slightly, as in footnote 3. The community would borrow $(1/(1-t)), saving
residents $1, given the deductibility of property taxes, which they can

then invest at an interest rate r(l-t). When the municipal debt is repaid,

the individual must pay (l+rp)/(1-t) extra i

W y rm)/( ra but at a cost
net of income taxes of (l+rp). Arbitrage profits are still r(l-t)-rp, but
now on municipal borrowing of $(1/(1-t)).

For example, in the states we examine below the limits are as, follows.

In Maine, each municipality may issue debt up to 7.5% of assessecd value, .-
school districts may borrow up to 12.5% of assessec value, and special
districts anc other government entities face their own debt ceilings. In
Messachusetts, cities can borrow up to 2.5% of assessed value, towns up to
E%, anc fire, water, lighti, and improvement districts up to 5%; however the
first two limits can be doubled with permission from the state. In

Rhode Istand, municipalities can borrow up to 3% of assessed value, but

ic buiiding authority,

b
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excluded from this limit are housing authority, pub
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ze town
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limits. Connecticut, in contrast, restricts general obligation debt to
2.25 times the latest tax receipts, though makes certain types of debt
exempt from these limits. The limits can alsc be increased for certain
purposes, such as schoot building projects or urban renewzl. For further

discussion, ses Starner (1851), or A.C.I.R. (1974).
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FOOTNOTES CONTINUED

The problem was that the reported figures for long term debt issues in 1977
in our sample included a sizable amount of revenue bonds, used to finance
such activites as utilities, pollution control, hospitals, single family
housing, industrial aid, etc. In aggregate in 1877, Peterson (1978)
reports that total debt issues, including revenue bonds, equalled 118.7% of
Jocal capital outlays, and the figures in our sample were not much
different. Revenue bonds, however, are with rare exceptions not legal
lJiabilities of the municipality, and are repaid out of mortgage payments,
rental inéome, or other user fees. The municipality, :when issuing revenue
bondé, is merely acting as a conduit for funds for some other gquasi-public
or private organization, and not providing any tax arbitrage for residents.
Unfortunately, we have no figures on issues of general obligation debt.

For an overview of these variocus factors, see Gordon (1882).

ks in the discussion of corporate financial policy, further debt issues
would raise the probability of default, leading to higher anticipated real
expenditures by both lenders ard the community when negotiating a
settlement.
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borrowed to buy tax exempt securities. However, if an individual borrows

(%}
[T}
3
L

for another purpose, interest is deductibie evern if municipal bond

-~
1
t

simulansously held. In most cases, an individueal should be able to avoid
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9 (continued). this IRS rule. If the IRS rule is binding, however, then the

10.

11,

12.

13.

14.

15.

16.

18.

risk adjusted value of rp would exceed r(l-t), and individuals in this
situation would prefer to avoid municipal borrowing.

This could occur if the community has imposed tight zoning restrictions on
new construction.

While the dates of the two censuses were three years apart, we felt that
this gap was small enough to ignore.

With more time, we might have expanded the sample further to include

New York (26%), New Hampshire (30%), and perhaps Wisconsin (40%).

Three towns were eliminated for which the repor%ed figures were estimated
by the Census rather than reported by the town. \

Measurement error should be less, however, for growing communities, where
debt would have been issued more recently.

This figure is the return on book value rather than marke: value, so its
low value probably just reflects the fact that the bonds tend to be old.
For a description of these incentives, focussing on corporate plans, see
Black (1980) and Tepper (1981).

Inmar and Seidman (1880}, however, finc thst local government pensions
tend ¢ be underfunaec.

We would like to thank Daniel Feenberg for calculating these figures for
us.

A community was defined to be homogeneous if at least 24% of its families

had an income within 20% of the median income.
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FOOTNOTES CONTINUED

Residents do presumably bear some offsetting costs, however, such as risk
and agency costs. Unless state restrictions on borrowing are binding,

in equilibrium the marginal increase in these costs as more debt is issued
would just equal the extra taxes saved. Average costs would be
substantially less than average tax savings, however.

The interest rate data used in this paragraph come from the Salomon

Brothers Center, An Analytical Record of Yields and Yield Spreads.

The break point of 0.27 was chosen because it provided a reasonable
estimate of tp, and because it divided the sample approximate}y in half.
Other explanations for the statistical association‘;re possible, however.
For example, communities with large amounts of commercial and industrial
property can both spend more and find it attractive to borrow more --
lenders would have the commercial and industrial tax base as additional
coilateral.

The results are very insensitive to these assumptions about the maturity
structure of the debt.

ksefe, Adams, and Stariez? (1881 report similar regression results.

Specificaily, on a sample ¢f 660 large towns taken from the 1972 and 1967

(Fal

Censuses, they regressed (change in the book vaiue of nominal debt between
1967 and 1972)/(estimated total expenditures) ageinst median income,
capital expencitures as & fraction of total expencitures, % old, HMOVE,

percent growth rate in population, anc¢ & few other variables. They also



FOOTNOTES CONTINUED

25 (continued). found a negative effect of median income, and in addition found
that a dollar of extra capital expenditure was associated with $0.314 of
extra debt issues. However, changes in debt, the focus of their work, need
have only a very weak connection with the equilibrium level of debt
holdings, the focus of our paper. Communities may mostly finance large
capital expenditures initially with debt in order to avoid large fluc-
tuations in their property tax rates, but may differ substantially in how
guickly they pay back the debt or the degree to which they build up
reserves in anticipation of upcbﬁing expenditures, Tneir coefficient esti-
mates also ought to be unstable across timé‘ﬁeriods, since the dependent
variable, changes in nominal debt, is strongly affected by the inflation

rate and the age distribution of the debt.
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Municipal Debt as a Percent of Municipal Income

Sample

All

Large towns

Small towns
Homogeneous towns

Heterogeneous towns

.210-
. 245

7.9

10.7

5.2
4.5
10.2

TABLE 1

Range of Marginal Income Tax Rates

.245-
.257

7.3
8.7
6.1
7.8
6.6

.257-
.275

6.9
6.8
7.0
6.9
7.0

.275~
. 293

6.7
7.2
6.4
6.4
7.4

.293-
.325

6.3
3.7
6.8
7.0
4.8

.325+

4.0
3.1
4.3
5.4
3.0



TABLE 2

Alternative Measures of Financial Position

Definition/Sample Range of Maraginal Income Tax Rates
.210- .245- .257- .275- .293- . 325+
.245 . 257 .275 .293 .325
Debt/Revenues
1. ANl 71.4 74.1 73.5 74.1 69.8 48.3
2. Large towns 64.3 80.7 69.6 76.0 51.0 37.1

Securities/Income

without deposits
3. Al 0.54 0.46
4. Large towns : 0.88 0.96

.87 0.45 0.28 0.35
.07 0.41 0.26 0.41

— O

with deposits

5. AN 2.8 2.5 2.8 1.9 2.3 2.0
€. Large towns 3.0 3.4 z.¢ 2.0 2.1 1.7
Securities/Debt
with deposits
7. AN 65.8 60.6 49.1 40.7 54.2 64.7
8. Large 32.4 43.§ 42.6 46.2 78.2 87.5

Note: A1l figures are reported as percentages rather than as fractions.



TABLE 3

Extent of Various Forms of Tax Arbitrage

Definition

Range of Marginal Income Tax Rates

.210-

. 245
1. min(D,S)/Y 2.7
2. max(D-S5,0)/Y 5.2
3. max($-D,0)/Y 0.14
Tax savings/Y
4. tp = .225 0.049
5. = .35 0.120

Note: The definition of securities includes cash and deposits.

.245-
. 257

2.3
5.1
0.26

0.044
0.105

.257 -
.275

2.3
4.6
0.48

0.048

0.101

.275~
.293

1.8
4.9
0.12

0.033
0.075

are reported as per cents, rather than as fractions.

.293-
.325

2.2
4.1
0.08

0.03%
0.074

. 325+

1.7
2.3
Q.27

0.036
0.052

A1l figures



TABLE 4

Taxable Securities Held as a Percent of Municipal Debt:

Distribution Across Communities

Definition 0 0-.1 J1-.2 .2-.3 .3-.4
Securities/Debt
1, Without deposits 60.9 23.6 4.7 2.2 0.4

2. With deposits 0.4 8.3 22.8  18.5  11.2

2.9
8.3

>.5

5.4
30.4



TABLE 5

Regression Results

(Expenditures/Income Omitted)

Independent

Variable
1. Constant
2. tL

3. tHy

4. % young

5. % old

6. CMOVE

7. HMOVE

§. & rent

G, HNEW

i¢. Conn.

11, HMaine

12. Mass.
Standarc Error
0f the Regression
L2

]

Dependent Variable/Sample

D/Y (b-S)/Y
All towns

0.43 0.42
(0.13) (0.13)
-0.93 -0.80
(0.30) (0.32)
-0.26 -0.23
(0.14) (0.15)
-0.04 -0.12
(0.13) (0.14)
-0.28 -0.35
(0.13) (0.14)
-0.07 -0.07
(0.04) (0.04)
-0.11 -0.05
(0.10) (0.11)
0.09 0.06
{0.05) (0.05)
0.02 0.00
(0.10) (0.10)
0.02 g.01
{0.0%) (G.01)
-0.02 -0.02
(0.01) (0.01)
-0.00 -C.01
(0.01) (0.01)
0.041 0.043
0.205 0.18%

tz: Stgnderd Errorce are in parenthnesec under the

D/Y (D-S)/Y

Large towns

0.84 0.87
(0.20) (0.25)
-2.32 -2.12
(0.45) (0.59)
-0.53 -0.45
(0.27) (0.36)
-0.07 -0.21
(0.23) (0.31)
-0.42 -0.56
(0.22) (0.29)
-0.02 -0.01
(0.08) (0.10)
-0.06 -0.03
(0.19) (0.25)
-0.02 -0.02
(0.08) (0.11)
-0.04 -0.05
(0.20) (0.26)

0.04 0.02
(0.02) {0.02)
-0.00 0.00
(0.03) (0.04)

0.03 0.02
(0.01) (0.02)

0.03¢8 0.050



Independent

v

W
v

w0

10.

ariable

Constant

+
/g

% young

% old

CMOVE

HMOVE

rent

A

HREW

>

Regression Results
(Expenditures/Incomes Included)

D/Y

.18
.12)

.35
.28)

.12)

.02
.04)

.17
.09)

TABLE b

Dependent Variable/Sample

(D-S) /Y

A1l towns

0.
(0.

(@]

(o]

.14)

.25
.14)

.03
.04)

-0.
(0.

-0

-0.
(0.

-0.
(0.

0

(C.

-C.
(0.

Eany
(@ N

P

[ e

O O

o O

D/Y

.38
(0.

19)

86
47)

.47
(0.

24)

05
20)

33
19)

.03

07)

Large towns

0.
(0.

-1.
(0.

-0.
(0.

-0

-0.
(C.

0.
(0.

-0

(@)

)

(D-5)/Y

56
27)

16
69)

41
35)

.20
(0.

30)

50
28)

03
10)

.10
(a.

25)

.07
.11)

.07
.26)
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TABLE 7

Debt/Revenue Regressions

Independent
Variables Dependent Variable/Sample
D/R (D-S)/R D/R (D-S)/R
A1l towns Large towns
Constant 2.6 2.9 4.5 5.9
(1.6) (1.5) (1.7) (2.5)
t -1.2 -2.3 -8.1 -10.5
(3.8) (3.6) (3.9) (5.7)
tH -3.3 -2.8 -6.9 -6.3
(1.8) (1.7) (2.3) (3.4)
% young -1.4 -1.7 -1.0 -2.2
(1.7) (1.6) (2.0) (3.0)
% old -3.1 -3.5 -3.4 . -4.7
: 1.7) (1.6) (1.9) (2.8)
CMOVE -0.4 -0.4 0.1 0.5
(0.5) (0.5) (0.7) (1.0)
HMOVE -0.9 -0.5 -0.6 -0.7
(1.3) (1.2) (1.6) (2.4)
% rent 1.0 0.7 -0.4 -0.4
(0.6) (0.5) (0.7) (1.1)
HNEW 1.7 1.3 0.4 -0.0
(1.2) (1.1) (1.7) (2.5)
Conn. 0.2 0.1 0.3 0.1
(0.2) (0.1) (0.1) (0.2)
Maine -G0.2 -C.1 0.l 0.1
(G.2) (C.2) (G.2Z) (C. &)
Mass -0.2 -0.2 0.1 0.0
(0.1) (0.1) (C.1) (0.2}
ndard crror
the Regression 0.512 €.78 0.324 0.482
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