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- The Effects. of Property Taxes and Local Pub11c Servi ce@,ygon;:

Residential Property Values in Small Wisconsin ”m“°“3£5@w

Me1vi11e'McMi11an and Richard Carlson*

Sevérai'papers have appeared recently reporting on studies of the effect
of local property téxés and public expenditures on residential property Vaiues.T
Typically, these 1nvestigations‘are conducted in metropo]itan areasvand, although

the situation, model specification and results vary,‘they usually present some -

-evidence that property taxes and public services are capitaliied into local
_property values. “An exception to this otcurs in the work of Hyman and Pasour

(1973) who studied 106 towns throughout North Carolina and found Tittle evidence

of capitalization in that nonmetropolitan context.” Because of the unusual im-

portance of state funds to local financés in NorthACat01ina, these results may

be unique to that situatiqn and may not represent the effects occurring else-

where.3

In order to test whether significant capitalization exists where ]oan‘
governments must rely moré heavin upon local sources of revenue, atstudy of
taxes, services, and‘property values in small Wisconsin cities‘was undertaken.
This bapér reports the results of that 1nVestigatiOn.‘ |

,‘Assumfng that public services,and'taxes are uniform-throughout the com-

. -munity, the extent to whiéh capitalization occurs depends upon thevinCidence of
‘the tax between suppliers and demanders of residences and the degfee to which

differences in taxes and services are recognized and individuals can respond to

them. Increased property taxes without a commensurate improvement in public

services‘(i.e., the tax‘effect alone) will tend to depress prbperty,values.

| Residentia] property taxes fall upon'both land and'improvements.‘ Htghér taxes

on improvements reduce the return on cap1ta1 1nvested 1n res1dent1a1 structures

/and make a1ternat1ve uses of capita] more attract1ve. A]though the short-run
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}.supp1y of improvements is likely to be quite inelastic and the pricé of existing
units sensitive to tax fates; the Tong-run supply of structures to residential
houéing is geﬁera]]y believed to be quite e]asfic.4 As a resu1t, in¢reased
‘bropErty‘taxes, if bofne by capital, discourage constructibn,which reduces fhé'
© supply of homes and increases prices thereby shifting the burden to consumers.
Even if prices do not eséalate, capital will not bear the tax if, as,is often
assumed, the supp1y of land is perfectly ineIastic. In that cése,»land bears
the fulT}amount of the tax capitalized into 10werrpropérty vajues. :It is un- |
Tikely, however, that in most instances the long-run supply of'IAnd fdf deve]op?
ment is completely ine]astic;s An exception occurs in central urban areas wher:
the amounﬁ of_]ahd available for‘deve]opment is reiative]y}small and its al-
ternative uses limited.i The,supbly of improvements and the supply of deYelopment
land make up the supply of housing, Which is expected to be more inelastic in
metrdpolitan areas where the supply of deve]opab]eBIand is more restrictéd and -
the value of land to residential improvements is greater than in small urban
centers. Because of the more inelastic houSing'suppiy expected in metropo]itan
areas, capitalization of the tax,is more likely to be in evidence there.

The meﬁropo1itan environment also affords greater oppoftunity for hohe
buyers to react to differences in property tax ratés,and pub]ié services among
jurisdictions. Because of the multiplicity of municipalities within close
proximity to one anbfﬁer, individuals are not resfrictedvby time and distance -
to Tiving and working in the same jurisdiction. In fact, a person may find
numerous municipalities suitable 1ogistica11y and be,able to se]géi‘among them
on the basis of his or hef tastes and preferences, including those»for public
goods and_services. That consumers of houSihg respond to local fiscal con- B

siderations,(dutputs and costs) in selecting their community of residénce, was
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[pdstu]ated by Tiebout (1956). Tiebout recdgniied that whi]e residents dis-
satisfied with federally provided services and taxes_usually reconcile them-
.séives to "make'doi"vthis was not necessary at the local iéveii There, even
though thé individué]’s influence on public dégisions_may not be much,greater,

if a residént is ndt satisfied with pub]ic good prbduétion, he or she can migrate

to another community which, ceteris paribus, had a tax expenditure morevto his

dr her h'king.6 Differences in tastes and interjurisdictional migration lead
“to variety in public goods offerings among communities. Local communities are

1ike firms among which the housing consumer shops.7

Although alternatives and
mdbi]ity are less perfect than Tiebout assumed, metropblitah,areas do provide
a reasonable approximation of the basic features of the model. While it is
unreasonab]e to expect that each individual or family locates where, given

its budget constraint, it receives its preferred combination of 1oca1 public

| output at least cost, so long as an adequate number take into account fiscal
differentials, interjurisdictional differentes in property values can be
éxpected}as peop]é cbmpete for thé preferked sites in the metropolitan area.

In nonmetropolitan areas, location alternatives are more restricted. The
location of employment opportunities are much more influencial in determining
-an individual's place of residence. Although a person may not fegard the
pattern of local public services as ideal, he or she may have 1itt1e choice
but to live there. Communities with preferred tax-expenditurevcombinations may
exist, but they are 1likely to be too far removed to warrant the additional travel
costs. Becadse, unlike Tiebout's model, individﬁa]s"incomes are to some extent
location specific, particularly in rural areas, people weigh both private and
public costs and benefits in,residentiai 1ocation decisipns.8 Within the im- ;

mediate vicinity the choices may be quite Timited. In many rural localities,



if one wishes the benefits of basic urban services (e.g., water; sewer, fire
and police prOtection, garbgge pick up), these may be available from on1y one
muniéipa]itykand tend to make demand ine]astic. As a result, thé indfvidua]'s
_abi]ity to express his or her‘satisfaction with the public Sector, or even to
‘realize the range of:alternatives available is constrained, thus‘making remote
the\]ikélihood-that differentials in the quality of service;‘particularly
moderate ones, will be reflected in 1oca1‘propérty values. Furthermore, in
rural areas communities displaying superior public sector performance may be
characterized by more rapid growth rather than by higher_property values.’
Although growth then‘enhances property Va]ues, at moderate rates.the éffect
need not be large when the supply of reSidences}in nonmetropblitén afeas‘is
quite elastic. | | |

This discussion has indicated that conditions conducive to capitalization
of pf&perty taxes and public_service benefits into prdperty‘values are more
nearly achieved in metropolitan than nonmetropolitan énvironments. . This dif-
_ferente would appear to be an important reason for the contrasting results of
theloétes and the Hyman and Pasour studies. In a crossfsectional study of
fiftyéthree residential communities in northeastern New Jersey, all located
within the New York metropolitan region, Oates (1969) conc]uded»that residential
property values indicate a Signifiéant positive correlation withﬂbothﬁschod]
expenditures per pupil and all nonschool expenditures per capita. He also
found a significant negative relationship with the effective property tax rate.
The doefficients of his tax and spending variables indiéate approxfmate1y-fu11
capitalization for each at average levels. Hyman and Pasour (1973), however,
in a cross-sectional study of 106 incorporated towns over 2 500 populat1on in

North Carolina, found that neither taxes nor expenditures s1gn1f1cant1y affected
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the median value of owner-occupied homes, although the‘sign51of‘the variab]és
were in the right direction.]o They concluded that-in North Carolina, un]ike‘
metropolitan areas in the Nbrtheast, changes in property taxes are largely |
shifted forward. | |

These contradictory results can be attributed to the différeﬁces in inter-
jurisdictional mobility and elasticity of supply of residential land bétween

n The relative importance of these tWo factors cannot be

the two regions.
d{stihguished, however. Because of the substantial state support to local
government and the resulting low property tax rates in North Carolina,
residential‘demand is 1ikely to be less sensitive to tax-expenditure differehtials
even if spatial mobility is not different. A significant.coefficient for the |
tax and/or expenditure variable, even if small (i.e., an elastic supply
function), is more likely to be achieved if property taxes are a more important
source of local finance and interjurisdictional differences are greater.
Wiscohsin, where the average effective local property tax rate is approximately
twicé'that found in North Carolina, offers the setting forlsuch a study. |

Furthermore, another study of capitalization in rural communities affords some

,insight as to the generality of the Hyman and Pasour results.
The Model

Thevrelatiqn between local property taxes, public services and residenfial
property values was estimated using a linear regression equation prgsumed to
‘represent the reduced form of the underlying supply-demand relationships. Since
factors other than those representing taxes and the provision of government
services influence property values, several other variab]es‘are included in the

attempt to hold the attributes of the house and community constant.



One of the 1mportant determ1nants of res1dent1a1 property va]ues 1s the

quality of the hous1ng un1ts Unfortunate]y, no s1ngle measure- of this factor

- _,1s ava11ab1e. One 1nd1cat1on of quality, however, is size, a]though thls is

only approx1mated by the use. of med1an number of rooms rather than a more prec1se

measure such as floor area.]2

| Qua11ty is a]so 11kely to be close]y related to
~ the age of the,structure. Homes of recent v1ntage,are be11eyedlto,helof better‘_
una]ity,ﬁand worth more; than those‘of considerab]evage.,rAs an‘indexvof they}
soundneSS of residential property in a community, the»percent Of,homeslbuiit
since,1950»was‘inc]uded. Unlike median number,of_rooms;'for‘which there was
.jittle yariation, the percent of homes.built.sincef1950'yaried wideTy,»from

;14 to 51 percent- Although other‘VariabTes could betemployed as indicators of
‘rhous1ng qua11ty (e 9. numberof bathrooms), no others were used or considered _

The locat1on of a c1ty with respect to a 1arger metropol1tan area 1s

expected to affect res1dent1a1 property va]ues. Proximity to a metropolltan
area provides greater access to employment and recreat1ona1 opportun1t1es
and additional reta11}and,service outlets than are-ava11ab1e‘to more:jsolated
communities. Therinfluence of‘prOXimity,depends not on1y upon-distance.but
alsOVUpon the metrOpolitan‘popu1ation. The extent of opportunities»and
yar1ety of serv1ces found An each 1ncrease w1th populat1on But large con-
_centrat1ons of popu]at1on a1so 1mp1y greater costs as we]llas greater benef1ts.‘
Hence, nearby sma]l commun1t1es may appear more attractive as p]aces of
res1dence to metropol1tan workers as the size of the metropol1tan area 1ncreases.
Even - if the preference for small town 11fe does not become more 1ntense w1th

1arger population the 1arger s1ze means there wil] be a greater abso]ute

number seek1ng locations outside the metropo11tan area. That the numbers n



1nvolved 1n th1s quest are substant1al 1s 1nd1cated by ‘the - fact that about 28.'
' percent of W1scons1n res1dents surveyed reported they would prefer to l1ve iny'r

},a smaller c1ty w1th1n commutlng d1stance of a maJor urban area ]3

: Only l2 J,’,

'7percent now live in such c1t1es. To test the 1mportance of prox1mity to
.metropol1tan areas’ a proxy variable, the populatlon of the nearest SMSA |

“ d1v1ded by the d1stance to its principal populat1on center, was used I |

some cases M1nneapol1s St Paul was the nearest metropol1tan area Although‘}_

o out of state where this occurred that center was used.v

Home values are affected by the character of the communlty wh1ch 1s
1nfluenced by numerous and often 1ntang1ble and unquant1f1able var1ables .
 (e.qg. g style, ueauty and ma1ntenance of homes types and uses of nelghbor1ng

propertles extent of local organ1zat1ons and community act1v1t1es and cr1me
rate). 91nce the effects of many of these may be pos1t1vely related to
income, two 1ncome,yar1ables,are employed as surrogates,for.?qualjty;ofvlife“.
,@T communlty.charatter—-median family lncome.and'percent‘of'families,with
incOmes_below.the official poverty~level : Although there‘is‘apt to~be high
_coll1near1ty between these two var1ables the percent of low-1ncome fam1l1es
is. also 1ncluded for two reasons F1rst, 1t serves as a. parameter of the
_var1ance or d1str1but1on of 1ncome whereas med1an 1ncome per fam1ly 1s only

a measure of central tendency Secondly, a h1gh degree of coll1near1ty
between these two var1ables 1s unlmportant here s1nce we are pr1mar1ly
1nterested 1n estimat1ng the effects of the f1scal var1ables ]4
- The percent of homes owner-occup1ed may- also reflect community character.
,Includ1ng th1s var1able should account for thls and any associated 1nst1tut1onal
and behav1oral factors which prevent the same rate of cap1tal1zat1on from apply-~

ing to_both owner,and renter-occup]ed homes In add1t1on, it should el1minate



the bias caused by the dependent variable referringvonly tu owner-bccupied hemes*
while the income variables are not character1st1c of homeowners alone but a]so .
| includes renters 15

Having controlled for the influence of various otherﬁfactdrs affeétihg the
value of owner-dccupied homeé, the significance of the‘fiscalvvauiAb]eS'cahbthen.
be isolated. The effective full value 1ocai property iax rete as a measure of
Tocal tax cost is expected to be of prime importance.: This rate not only adjusts
the nomina]lloce] rate‘which diverges from the market value rate due:to varying
aséessment practices, but also adjusts for the tax credit paid by the state to
those tax d1str1cts whose full value rate exceeds one- ha]f the statewide average
By incorporating these adJustments th1s rate ref]ects fairly accurately the tax
cost per (as specified here) hundred dollars of property value. Some variation |
can still occur if the amount of real estate in each class (e.q., mercantile,
manufacturing and,residentia}) and the asseesment ratios apb]ied to them vary
émongftax districts. In such cases the‘actual_fax,rate app]ying‘to homesein
two tax districts could varyAsomewhat although the compOsite_effective full
value tax rate is the same in each jurisdictiou;‘

Indexes of the output of 1oea1vpublic services are more difficult to |
acquire. Although attempts have been made to devise such indexes, researchers
have often had to resort to using. expenditures as a measure of output par-
,ticulafly whenvconsidering the aggregate public service bund]e.ls_ This pro-
cedure has serious drawbacks if economies‘of scale exist, production teche'
nologies differ aud/orvresources are not homogeneous. Despite these possible
shortcomings, there is Tittle choice in th%s;‘as in most such studies but to

accept expend1tures as a proxy for public output wh11e recogniz1ng its

deficiencies. Two expend1ture variables are used as output proxies in th1s



study: school operating expenditures per pupil and ndnschool‘eXpenditUres
‘gexcluding debt service) per‘capita. School expenditure.is‘exbected‘td be
éhe mdre significant since it represents the larger pdntion,of;otej-lqcai'
‘:expenditunes and people readily pereeive'the benefits7sch601 ekbenditures.f‘
provide “Although schoo] expend1tures can sometimes serve as a Proxy for i
. the output of other local public serv1ces, it would be a poor index here as
there is 11tt1e relation between school and nonschoo] expend1tures 1n these
cities. 7 ‘Inciuding nonsch001 expenditures per capita wi]llacceunt separately
for benefits derived from nonschool services._}Furthermore, it could correct
forsany bias in the'estimatiqn.of the effect of the‘tax.fete‘due,toxa positive
association beﬁween nonschoo] expenditures and‘tax rates aithqugh that does'\
not appear to be‘e problemiin_this instance,]gin e | |
The empirica} specification of the model is .
V= f(T, S, N, R;, B, Y, Ly g, U) (1)

utilizing the notation defined in Table 1. The model was tested on data for
65 incorporated‘N13consin cities with'highYSChooTs lying oUtside}SMSAg end‘
between 2,500 and 25,000 population. The mode] was,estimefed qung bf&inary.e
1east‘squares\(0LS) negression‘ For comparative.bunpnses 'tne.OdteS"mddel
- (the 1973 version suitably adopted for a rural s1tuat1on), and the Hyman and
Pasour model were both estlmated by OLS on the same ‘data. | ‘ |

| UOLS estimates may incofporate some amount of simultaneous equation}bias‘
ssineeuthe'independent vamiab1es of concern (tax rate, school expenditure, and
- nonschool expenditnre).depend’toﬁsome extent updn the dependent variable,
- property value. . Higher valued property can finance a_givenilocal contnibutfon

to expenditure with a‘]owef tax rate, or a greqten expenditure'at_a‘given tax
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 TABLE 1

Variable Symbols, Units, and Expected Signs

o EXbecteq

oo 1 000/M1Ies

SYmBOI~_f:' B :Variab1e  units Sign
| VarlabIes appearmg in equatwn 1. »
.V--=.' Med1an value of owner - occup1ed homes, 1970 I;»$100”*s*“
',T"%‘I Effect1ve‘genera]vproperty tax rate, 1970 ‘“a'~ :?‘A-'a.01 -
I‘S = :‘SChOO] ekpehditﬁres‘per‘popiI;.I969-70 o | St : s :f
N'v= NonschooI'expenditures per capita, 1969-70 _1 'v'_ ]n_$ -+
--R. = Med1an number of rooms per owner-occup1ed un1t, 1970 . 4'
B = ;'Percent of homes- built since 1950, 1970 s +
Y = Median fam11y 1ncome, 1970 AU $],006 -?} o+
L= ‘,Percent of families with income Iess than the L ‘
1970 poverty IeveI 1970 -
'5¢}’=-’fPercent of homes owner-occupied, 1970 ?
U = Popu]ation of nearest SMSA d1v1ded by d1stance ‘
: to nearest pr1nc1pa1 popu]atlon center. in the o
. SMSA (includes SMSAs in other states if c]osest), :

+

Add1t1ona1 var1ab1es appear1ng in equat1ons II and III (Oates,and Hyman and
“Pasour versions of the model). . R

Percent change in number of owner-occup1ed un1ts, o
,1960 -70 o A _ '

';LocaI property taxes per cap1ta 1970 Iv | "f.I v;K$

-lD1stance to nearest pr1nc1pa1 city in nearest B o
" SMSA (1nc1udes SMSAs in other states if cIosest) - Miles

a'_Population, 1970 o ,1_ 1,000
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rate. If the simultaheity is serious, the OLS estimates are not reliable.
Although both Oates, and Hyman and Pasour found OLS'estimates'acceptab1e,
two stage least squares (TSLS) procedures were app1ied to each of the equat1ons

est1mated by LS to check on the1r rellab111ty
Empirical’Results'and Analysis

A. Ordinarvaeast Squares Estimates
The results of‘the’OLS estimates are displayedvin Table 2. The specifica- '
tion of the model fpr this study is equation I. (The Oates and'the Hyman
and Pasour}version are,II and III respectiyely.) ,Of_the;predeiermined,variables
in equation I, the coefficients of the distance to the nearest,SMSA;divided |
into fts popp\atiqn, the percent of owher-pccupied‘hpmes,.and the percehc of
new homes are a]] very . significant--each surpassing the .99 level of conffdence.
The assumed signs d1d, in fact appear in the resu]ts.} The percent of owner-
occupied units, which did not have a sign specifled in the model has a
negative sign. Th15.1nd1cates that the presence ofvrenter-occup1ed units
biases the median value of ownerfoccupied_units upwards,]ikeiy becausevrenting
is more impor;antfin Iarger and growing cities where hpme’Va]uesutend;tQ.be
higher.. I e it
_The coeff1c1ents of the med1an number of rooms, med1an fam1ly 1ncome,
and the percent of families with 1ncome lessrchan the povertyvleve] are all
.ihsignificant: HHoWever, a/spbstantial amountlof cpilinearity exists‘betweenh
income ahd poor (p = -.808).']9 ZOmitting’the:percent poor variab]e from
‘equatipn.lncauses median income to:becomevsignificahtvnearxthe_.QO.]evei when
using‘the,two-sided‘t-test. And the’omission‘of the medianhjhcomé.variab1e

from the equation makes the poverty variable significant at close to the .95



‘TABLE 2

- Summary of Ordinary Least Squares Regression Results -

I. V= |
(2.73) (-3.58) (2.24) (0.41) (0.65) = (5.56) (0.66) (-1.19) (3.10) (-4.89)
N=65  RC=.85 | I | LE
II. V= -290.4 - 49.11(InT) + 51.24(1nS) - 1.275(1nN) + 11.90R + 1.9998 + 3.312Y - .5211L
| (-2.17) (-2.44) (2.89) -~ (-0.18) (1.09) (5.58) (0.86) (-0.51)
+ 2.193(1nM) | o = ‘
(0.46)
N = 65 RZ = .76 o o
III. V= 214.3 = 17.01T + .04583E - 6.115R + 12.09Y + .4984U - 1.646¢ - .06716P + .1430D
(3.25) (-2.77) (1.18)  (-0.67) (5.05) (4.15) (-4.71) (-0.15)  (1.20)
2 . | | | f

N = 65 RE = .76

165.0 - 17.28T + .04855 + .0257N + 5.103R + 1.571B + 2.010Y - .9679L + ;31320*; 1.3118

* Numbers in parentheses below the coefficients are the t-statistics.

el
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“level of confidence There is clearly Justification for leav1ng these two
: variables in the equation. The median number of rooms is somewhat correlated
:‘with several of the other measures, but its low coefficient is most likely:to
. be a'result’of little spread in the data. The minimum observation is 5.3 |
-rooms and'the'maximum'G’Z This does not warrant remov1ng rooms from the S
equation, however especially since we are not princ1pally concerned w1th
estimating the coeffic1ents of the predetermined variables for the purpose.
of this study

The results of ‘the fiscal variables are mixed Using a one-sided'tftest
‘fpr their coefficients is justified on the basis of,the‘hypotheses:and previous
évidence.' We find.theVCOefficient of the tax variable siénificent-at the..99
level, and‘the coefficient of school expenditures is_significant‘neer'the‘.95
;level of:confidence;’Thedcoefficient‘of nonschool expenditures is insignificant
at any reasonable level of confidence, however.r There:could be any number of
reasons for this empirical result. Nonschool‘expenditures may not be closely

| correlated w1th the benefits of public serv1ces, or re51dents may have a highly
elastic demand curve for nonschool public services, for example.

The fiscal,variables_seem to be quite robust‘w1th respect-to_changes_in.}
specification of the‘predetermined variables,.»Substitqtions,.additions, and .
deletions.amono the original_vectdr of predetermined variables:all had 1ittle
impact on the. value‘of the coefficients of the fiscal variables. This implies
that multicollinearity between the fiscal and predetermined variables is not L

‘a problem in this particular sample . | | 7 )
| Mult1collinear1ty among the fiscal variables themselves could be a problem
.lf it was the cause for declaring nonschool expenditures to be 1ns1gnif1cant

A check. of the 51mple correletions gives‘some evidence tovreJect this p01nt,of
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‘yiew since none.are significantiy'different from zero at the .95»1eveT
(Pp,g = =171, pp = <089, and pg = .076). It should be noted that this
vdoes not mean a significant interrelation dOesvnot exist since some linear
combination of the variables could conceivably produce a high degree of
_mu]ticoiiinearity | o | v

~ The size and significance of the coefficient of the tax rate variabie'
‘indicates that differences in the tax}rate, all else the same, have a sub-
stantialueffect'upon home values. A 7.5 mi]]*difference in tax rates implies

a $1 296 difference in vaiue 20

Although estimates of the degree of capitaliza-
tion this 1mp11es are sen51tive to the rate of interest and property life chosen
as "typicai " fu]] capitaiization is consistent here with a rate of interest

of about five percent -and property 11fe of. 45 years.Z] 22

If property taxes
were 1ncreased by $100 to finance an additional $100 of sch001 expenditures
‘the net effect wou]d be a reduction in average home value of $811 23 The
, extra school aid which the additional $100 of local funds might attract would
Tikely be insufficient to maintain property vaiues. Apparently, tax dollars
are valued more highly than public expenditure dollars. (
A current policy implication of this is that reductions in the property .
tax due to shifting school financing to other revenueesources.would yield - |
” substantia1 capital gains to owners of property. If schoo] taxes were shifted
_from property to income the effect of reduced real income (uSing the income
:coeffiCJent of equation I1I as a crude proxy of this change)‘would have_little |
effect in moderating the gains. | | | -
The rev1sed Oates model [Oates (1973)] fitted to the same data as above
is shown in equation,II of Table 2. Oates assumed that the tax rate,:thev‘v;

spending variabies, and the distance to the metropo]itan center}wou]d all be
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“of aﬁ exponentia1 nature and, therefore, used a logarithmic transformation of
these {our’variables'which did improve exp]anetory power. Both fiscal variables
found:signifieant in equation I, tax rate and school expendithre, were also :
significant in their logarithmic form. Converting any COmbinationsvofvthese,'
four vakiables in equation'I'to logarithmic form led.toba slight decrease_in

R% in all cases using the same data as before. This is not a justification for
the use of a linear forumulation here though. The reason a linear combination

| of variables is chosen is that for this type of data, whereby individual family
and home data are aggregated into a single observation for each cbﬁmunityland
the level of the fiscal variables does not diffef by mueh due to fnetitutional

rigidities, the spread of the data is not great.24

Thus, over the range of
data likely to be encountered,»1ogarithmiceand Tinear fuhctione‘wi]]vnot,result
in much difference between their sum of squared residuals. Hence, a 1ihear
function is chosen because of its simplicity and the 1ack,of;theoretica1.or
empinica] evidence of the superiority of a 1ogarithmic'function. v N

Oates did not include the percent of owner-occupied housing in his mode].
- This is the only major discrepency between the variables in equation‘l'and the

25 In addition, Oates uses distance alone rather

Oates' version, equation II.
than popu]ation_divided by distance as his variable of aecessibi]ity to urban
~areas. But this is due to the difference in data: Oates' study only included
those residential communities—surrounding one SMSA, whereas this study en-
compasses five SMSAs of varying sfze and composition. As exbected, the diétance
variable did not perform well in the‘nonmetropolftan situation. The major
difference in ihe R2 of eduation I and that of‘equation IT is due to the
inclusion of the additional variable, percent of homes owner-occupied, in the

. former. Omitting this variable from equation I also gives an R2 pf .76.



' Eqdation III is the Hyman-Pasour model fitted to the wisconéin data.'
D{fféreht predétermihed variables are the'populatidn‘of the community aﬁd i
‘the'percent change in the‘humber of owner-occupied homes from 1960 to'1920..
'Hyman‘and Pasour hypothesized and found that pOpu]atidh was positive]y_l |
ré]atéd to home values. Such was nét the case here; the t¥statistic for fhe
coefficient 6f population was found to,be insignificanf aﬁ any reasonable
Tevel of‘confidén;e. This discrepencyicould result from}population‘being
a measure of many intangib]es which tend to be offsetting; that is, when
both the benefits and costs of 1iving in urban centers increase With‘
population. ‘Since,they were uhable to obtain census data on-thé percenf of
‘hoﬁes bui1t‘since_1950 at the timé‘of fheir‘study,,Hyman énd,PaSqur used the
change in the number of owner-occupied homes‘from‘TQGO to»197Q as'a se@ﬁnd_
best mea$urevof the average age of homes. vﬁorrelétioh between these tWo
variables (p.=..263) indicates.that,'for Wisconsin data at least, it is not
a particu]arly‘good substitute. | | )

After testing several a1ternati?e measures of governmentibutput,,Hyman
and Pasour let thé‘data choose the variable to be inc1uded in their‘fina1
equation, local propertyiiaxes,-‘They are'rightfully cdncerned with the
difficulties inherent in employing any measure of public services, but this
does ﬁot juStify abandoning what 1itt1é\theory is available when encountering
such difficulties.‘ Since expenditures are one step c]osef té}the benéfits
Obfained by pub]ic1sefvices, these measures wou]d seem more appropriate.

Aé a¢measﬁre,of public output, local property taXeS-per capita was not sig-
nificant,for thé Wisconsin data. The other fiscal variable, tax rate, was
significant, however, having almost the same,cbefficient’as in eguation I.
Median family income and the percenf of uhits‘owner-occubied were also

significant.



o

A]thbugh'equation I is preferred theoretica]iy ahd pfedicts'better than‘
the other two models or variations of them, in general, the performanqé ofithe
three models is consistent and much as predicied. The tax ratéfalways'is an
important determinant of home valhes. School expenditures are also a hajbr :
infldénce. lHowever, pub]ic output as measuréd by‘nonSCh001 expénditures or
local taxes per capita failed to be significant. The percent of homes‘owhef »
noccupied, the SMSA influence (as population/distange), and the percentbof.

* homes built since 1950 are significant and of similar influence in each of

the two equations in which they each appear.

'B. Two Stage Least Squares Estimates | |
| The substantial capita1ization of property taxeS'suggested’in the OLS
estim;tes was both unexpected and contrdry td the Hymaﬁ-PasbuE reshTts
for aisomewhat similar‘situation. This suggests that sﬁmu]ténebds'equation
"bias may be cadsing spurious reéu]ts. .To test this, two stage least squares
brocedqres.were used to bredict Va]ues for the fiscal variablésvwhich, purged
of their correlation with the error term, could be used to obtain an unbiased
estimate. In the calcuiation of estimated values of the choice (fiécai)
variables several additional predetermined variables were used: (1) the
percent change in population from 1960 to 1970,‘(2) the aséessed valuation
of mercantile and manufacturing property, (3)‘thé average number of years of
educa;ion of adults 25 years of age and over, and (4) the'proporfion of the
ﬁtotal population attending either‘primary or secondary school. The Oates‘
1mode1,alsb included the proportion of owner-occupied units of all units :
since this variable was not contained in his que]‘s,inifia] specificatidnf |
A summary of the results obtained by TSLS is shown in Table 3, A com-

parison of coefficients and t values can be made with the OLS resu]ts 1n



TABLE 3

- Summary of Two Svta‘ge',L"east Squares. Regression ‘Resu]t‘s

I. V= 225.5 - 26.65T + .0862S - .J899N + .695R + 1.443B + .560Y - 1.055L + .2555U - 1.3104
| ~ (0.95) (-0.80) (0.45) (-0.49) (0.04) (3.21) (0.10) (-0.81) (1.86) - (-1.75)

R%= .83 | | o PR
Ila. ~ V= -1589.5 + 85.66(1nT) + 262.6(1nS) - 19.62(1nN) - 23.24R + 2.077B + 8.500Y + 1.018L°
| (-2.05) (0.61) (2.02) = (-0.64)  (-0.77) (2.39) (0.81) (0.44)
+.961(1nM) 2 _ | |
(0.08) R =--08"

-—
(oo

IIb. V= -271.9 - 47.11(InT) + 74.01(1InS) - 5.44(1nN) + 4.03R + 1.810B + 2.177Y - .733L + 1.353(1nM)

(0.26)  (-0.40) (0.48) (F0.32)  (0.17) (4.25)  (0.33)  (-0.44) (0.25)
- 173 2 AU :
(_] .3g) ’ R = .80

CIIL. V= 215.6 - 13.13T - .0313E - 9.717R + 14.13Y + .4684U - 1.5556 - .0953p + 09500 o2 .
0 (1.23) (-0.41) (-0.30) (-1.01) (3.08) (3.31) (-4.24) (-0.18) (0.48) T %




"~ able level.
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Table 2. The most start11ng comparison is that for the three original equatlons
only one of the fiscal var1ab1es in one equation was significant at any reason-
26 Th1s 1nd1cates that differences in taxes and schoo] expend1tures
- among sma]l w1scons1n c1ties have no 51gn1f1cant effect upon the med1an value
of owner-occupied homes These results differ substant1a11ytfrom the ca1cu1af -‘
tions made by Oates which indicated no signifioant difference in the value of
estimated coefficients by the two methods. They also vary fromhthe analysis of
Hyman and Pasour which conc]uded that all estimated coeff1cients obtained by -
TSLS were unsatisfactory because of a lack of variation in the predicted value
of the effective property tax rate, wh1ch resu]ted 1n a near s1ngu1ar matrix. »
Fortunately, these results are more consistent w1th theory and previous ev1dence
for nonmetropo]1tan areas than the OLS estimates. _ S

- An 1nterest1ng point arises in the case of the TSLS est1mate of the Oates'
mode], Model ITa in Table 3 corresponds to Model II oflTab1e>2.. By TSLS the
R2 is on]y”-,OB‘while it is‘.76'by_OLS.h Since the,othervtwo,mode]s;contain
the additione1 variable, percent of a114units ownereoccupied,,thfsevariable v
4wgs added to Oates' original specification;in mooel IIbtof Table 3. with the
inclusion of this variable R® jumped to .80. While the R® of TSLS equations
must always be viewed‘with caution, the results observed here deserve some
explanation. As Tomek (1973) points out, when residuals arehproperly computed

the R2

ofvTSLS are in the range C;?,,T)., Although R2 in TSLS models usually
~appear between zero and one, zero or negative va]ues are possib]e and need

not indicate that the results should be discarded.
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Summary and Conclusions

Local fiscalvfactors do ﬁot appear to significantly'inffuenée the median
value-ofvowner-occupied,homes in small Wisconsin cities. Although OLS estimates
indicated sfgnificant capitalization of taxes and school and‘ﬁonschoo] public
expenditures, the TSLS modé] showed this result was spurious. fhe failure of‘
interéity'fiscal differences to be reflected in property values is evidence
that thé supply of residences in nonmetropolitan areas is highly e]astic.’
Furthermore; noncapitalization does not indicate that the Tiebout'process does
not oberate to some degree among nonmetroho]itan cities although it is not
expected to be as pronounced és with thé metro areas. People may still prefer
énd seek out those communities offering greater net fiscal benefits, but be-
causé of'the high elasticity of housing supply the impact is more updn those
communities' growth rates than their pfoperty values. BécauSe the number of
sites in a sbecific.jurisdiction may be limited in‘metropolitan areas the
impéct upon property values is greater. In a time when a.reduction,in'the
dependence of local school finance upon the property tax is sought, the major
implication of the results of this study is that property tax decreases will )
~ likely not ]ead»to sizable capital gains for owners of résidentiai property
in small cities. Some increase could arise due to capitalization in;harkets, 
whereithe supply of housing is less elastic, depending upon the degree of

- substitutability of property among the elastic and inelastic markets. |



_ Footnotes

Assistant Professor and Graduate Research Assistant, Department of Agri-

. cultura] Econom1cs, Un1versity of w1scons1n, Madison.

,'Klng (1973) Oates (1969) (1973) Orr (1968), Po]]ackowski (]973) and
Smith (1970). s |

Even in metropol1tan areas cap1ta112at10n is not always found In a

- study of residential property in one municipa11ty, Wales and Wiens
- (1974) found that after correcting for spurious correlation there was.
no support for the cap1ta11zatlon thes1s Also see Heinberg and Oates

(1970).

10.

Because of the substantial state support of local government (e.qg.,

North Carollna finances 70 percent of school districts' current operating
costs), local effective tax rates were low, averaging $1.58 per $100 .
assessed value. Hyman and Pasour (1972, pp. 604-05). This compares

to $3.25 in Wisconsin where, on average, the State contr1buted only about
30 percent to school district current operating costs. : .

For example, see ‘Muth (1968) .

. See McMillan (1975).

Tiebout's work did much to emphasize that public services, as well as taxes,
affect property value--a point neglected in much of the trad1tlona1 llterature.

: Accordlng to his model, it is the present value of the future flow of pub]lc

services relative to the present value of future tax payments which is im-

~ portant to the consumer. Better public services, taxes constant, will be

reflected in higher property values providing that peoo1e place some positive
value on government expenditures and do not view it as just "money down the
drain." If people placed an equal value on the last dollar spent on both
private and public good consumpt1on the absolute amount of capitalization

of either a one percent change in taxes or government services would be the

same

That multiple sources of public good supply 1mprove we1fare ‘when tastes d1ffer

1s 111ustrated by Oates (1972, Chapter 2).

See Buchanan and Goetz (1972) for a discussion of th1s and other 11m1tat1ons

-of the Tiebout mode]

Weaver and McMillan (1975) found that during the 1960's manufactur1ng employ-
ment grew most rapidly in those cities believed to offer a higher quality of
public service. Higher local tax rates detracted from 1oca1 growth but had

- a very small effect

Nine of the largest cities were om1tted thus making the samp1e fairly homog-
eneous with respect to all observations being nonmetropolitan. v



11.

-,3.
14,

”For three reasons Hyman and Pasour assumed the long-run supp1y of hous1ng
‘to be considerably more elastic in North Carolina than in the large SMSA-

which OQates studied. First, there is a large amount of undeve]oped Tand *

“surrounding the nonurban communities in their study Second, entry into

the construction industry is believed to be freer in North Caro]1na than

-in the area Oates studied. And third, the ratio of land value to the total

value of residential property is expected to be 1ower 1n North Carol1na

- than 1n SMSAs

12,

15.

16.

17.

s

19.

20.

o2,

22,

- 23.

Data sources are 1isted in Append1x A

Zu1ches and Fuguitt (1973)

vMed1an fam11y incomes may also reflect more trad1tiona1 demand and supp]y

effects. Higher incomes generally mean larger expend1tures on housing .
but may also imply higher costs of construction where - 1ncomes and wage

V'rates are close]y re]ated

Oates (1969) uses the percent of poor as an adJustment to the assumed

~ bias in the ‘income variable. As the percent owner-occupied serves that

function here, the percent in poverty can be interpreted as an indicator
of community character “independent of the" ‘homeownership pattern. Besides,
because the poor are more 1ikely to own their own homes in small than large

urban-centers, use of the percent poor as an 1ncome adJuster 1s 1ess ap- v‘
‘proprlate here than in Oates' study . R ’

’For a d1scuss1on of this prob]em see H1rsch (1970 Chapter 7)

'The correlation between the two is only .076. Th1s 1ow va]ue may be due
~in part to the fact that school expenditures are on a per pupil basis .

wh11e the other 1s per capita.

The corre]at1on between the effectlve tax rates and nonschool expend1tures

- is -.049.

:Income is a1so closely correlated to the percent of homes bui]t since 1950
‘(p = .643) and the tax rate variable (p = 504) ' e e

;For each one percent change 1n tax rate, property va]ues change .4 percent.

The 1ncrease 1n property value of a $13 700 home (the mean value in the
sample was $13,715) resulting from a tax reduction of 7.5 mills ranges

from $902.67 to $1484 79 if rates of interest between four and eight "
percent are used in combination with property 1lives between 30 and 60 years.

Th1s resu]t contrasts with those of Hyman and Pasour, who found no evidence

~ of tax capitalization in small cities, and of Oates, who found slightly less
Tthan full cap1ta1lzat1on under s1m11ar assumptions. 7 :

The effect of the increased property taxes a]one would be to decrease home
value $1,296 while the effect of the add1t1ona] schoo1 expenditure alone 15'

fto 1ncrease values $485.



24.

25.

2.

variable,

slhile tax rates range between 26.15 and 40.23 mills, they have a standard
deviation of 3.278 about a mean of 32.45 mills. School expend1tures vary
from $513 to $836 per pupil w1th a standard dev1at10n of $70 53 about the
mean of $656.02. . , .

Percent of hous1ng owner occup1ed was 1nc1uded by Oates 1n the f1rst stage
of his TSLS estimate. ,

The sole except1on school expenditures per pupil, wh1chvhad a t-statistic
of 2.02 inﬂpates original model dropped to 1ns1gn1f1cance when the new
was 1ncluded 5 o
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APPENDIX A

- Sources of Data

~ symbol

Source

w W o M

e

-

1970 Census_of Housing (U S. Dept. of Commerce Bureau of the

Census)

Town, Village, and City Taxes, 1970 (Wzsconsin Dept. of

Revenue)

Mimeo (W1scon51n Dept. of Public Instructlon, State Aids
Division) March 26, 1970

State Bureau of Municipal Audit for Fiscal Year Eﬁding March,

1970 (Wisconsin Dept. of Administration)

Town, Village, and City Taxes

1970 Census of Housing

1970 Census of Housing

1970 Census of Populatlon (U.s. Dept. of Commerce, Bureau of

the Census)

1970 Census of Population

1970 éensus of Housing

1970 Census of Population and distance was measured on a
Rand-McNally map of Wisconsin

yeasured on a Rand-McNally map of Wisconsin

Census of Population

~Census of Housing




_ APPENDIX B
Towns Included in the Sample

~ Algoma

" Altoona
Antigo
Ashland
Baraboo
Beaver Dam
Berlin
Boscobel
Brodhead
Chippewa Falls
Clintonville
' Columbus
Delavan
Dodgeville
Edgerton
Elkhorn
Evansville
Fort Atkinson
Horicon
Hudson
Jefferson
Kewanee S
- Ladysmith
Lake Geneva N
Lake Mills
Lancaster
Marinette
Marshfield
Mauston
Mayville
Medford
Menominee
Merrill

‘Milton

Monroe e
Neilsville

"'New Richmond

Oconto ,
Oconto Falls
Park Falls'
Pestigo

‘Platteville
Plymouth

Portage
Prairie du Chien
Reedsburg

- Rhinelander
‘Rice Lake

Richland Center
Ripon '
River Falls
Shawano
Sheboygan Falls
Sparta -
Stevens. Point
Sturgeon Bay
Tomah _
Tomahawk: .

Two Rivers
Viroqua
Watertown
Waupaca

Waupun
Whitewater
Wisconsin Rapids -



