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Differences in local fiscal conditions generate compensating differ-
entials across local land and labor markets just as we have long
known amenities to do. Thus the fiscal climate affects the quality of
life across metropolitan areas. We present new results showing that
intercity fiscal differentials are nearly as important as amenity differ-
entials in determining the quality of life across urban areas. The
paper also investigates the sensitivity of the quality-of-life rankings
with respect to assumptions about the nature of the marginal en-
trant. We estimate a random effects model to account for city-
specific error components in the housing and wage regressions.
Those results indicate that the standard errors of previous OLS-
based quality-of-life rankings have been biased downward substan-
tially. More encompassing data on city traits as well as superior con-
trols for worker and housing quality are needed to increase the
precision of quality-of-life estimates.
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I. Introduction

Urban quality-of-life rankings date back to work by Liu (1976). Rosen
(1979) and Roback (1980, 1982) provided a theoretical foundation
for these rankings by identifying market prices for amenities that can
serve as weights in the construction of quality-of-life measures. These
prices are implicitly generated by the capitalization of interurban
amenity differences into local land rentals and wage rates.!

In this paper, we relax three important assumptions that tradition-
ally are made in this literature. The first is that all city characteristics
used to construct the quality-of-life measure are pure amenities. A
pure amenity is a nonproduced public good such as weather quality
that has no explicit price. In practice, previous empirical studies in-
clude some government services such as education or public safety,
with their marginal valuations measured using implicit prices. How-
ever, government services are not pure amenities in that they are
produced and have explicit tax prices. If a service is fully priced via
local taxes, then independent of the actual marginal valuation of the
service, no implicit price in terms of wage or land rent capitalization
will exist for the service. Estimating the full price for services necessi-
tates adding state and local taxes to the land rental and wage specifi-
cations. We find that intercity fiscal differentials have nearly as much
influence on the quality-of-life index values and rankings as intercity
amenity differentials do.

The second assumption relaxed is that all locational rents are capi-
talized into land rentals or private-sector wages. This assumption has
been employed to ensure that the implicit prices fully reflect marginal
valuations of the amenities. However, Ehrenberg and Schwarz’s
(1986) and Freeman’s (1986) reviews of the increasing unionization
of the local public sector over the last 30 years cast doubt on the
validity of this assumption. Collective bargaining by local public
unions may lead to sharing of locational rents between residents and
local public workers. This can give rise to explicit tax prices even for
pure amenities. Consider an extreme case in which all the locational
rents derived from an amenity are captured by the local public union
in the form of wage premia. There would be no capitalization of the
amenity in either the land or (private-sector) labor markets. The value
of the amenity would be reflected in the differential tax burdens the

! There has been a renewed interest in this topic, with Blomquist, Berger, and Hoehn
(1988) extending the Rosen/Roback framework to include agglomeration economies.
Other recent efforts at estimating compensating differentials arising from city attri-
butes include Hoehn, Berger, and Blomquist (1987), Berger and Blomquist (1988),
Roback (1988), Gyourko and Tracy (19894, 1989b), Leven and Stover (1989), and
Voith (1991).
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residents must pay in order to finance the union wage premia. This
provides a second rationale for including controls for local taxes in
quality-of-life measures. Consistent with our earlier work (Gyourko
and Tracy 1989a), we find that land prices are lower in cities with
more highly organized public-sector work forces. However, with taxes
and service measures held constant, the independent impact of local
public unionization is very small on average.

The third assumption relaxed is that there are no uncontrolled for
city-specific group effects present in the housing and wage expendi-
ture hedonics. Our data strongly indicate that the error terms in these
equations contain both city-specific and individual-specific compo-
nents. The city-specific components reflect systematic influences of
omitted attributes on land rentals and wages. An important question
is whether these city-specific effects should be included in the calcula-
tion of the quality-of-life rankings. If they reflect unmeasured hous-
ing structure quality or worker human capital, then they should not
be included in the rankings. However, if they reflect omitted amenity
or fiscal variables that would have been included in the specifications
if the data had been available, then they should be priced out and
included in the rankings. Because we cannot clearly identify the
source of these city-specific group effects, quality-of-life rankings with
and without the group effects are reported. The fact that including
the group effects materially alters the rankings highlights the need
for better worker, housing, and city data in order to pin down more
precisely the true urban quality of life.

Section I1 briefly outlines an expanded Rosen/Roback model incor-
porating locally provided services and taxes as well as a rent-seeking
local public sector. Section I1I describes the data used in the empirical
analysis. Section IV details the econometrics and reports results on
trait prices and quality-of-life rankings. There is a short conclusion
(Sec. V) and a Data Appendix.

II. An Expanded Rosen/Roback Model

Government services and taxes can easily be included in the Rosen/
Roback model, as our two earlier papers show. Because the underly-
ing Rosen/Roback model is now well known, this section reproduces
only the essential equations from our previous work.

Workers and firms compete for scarce sites across jurisdictions.
Let there be a representative worker-resident consuming a composite
traded good Y, land services N, and a package of locally provided
services and amenities (G, A;) for each city j. The service/amenity
package is taken as exogenous by all potential residents and firms.
The service package (G) is financed using one or more of the follow-
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ing taxes: a sales tax of rate s on the composite good whose price is
the numeraire, an income tax of rate z on gross wages W¢, and a
property tax of rate ¢ per local land rental n. There is endowment
income of I. Firms use land services, labor, and intermediate goods
in production. The latter are assumed to be subject to the sales tax.

Via the standard utility and profit maximizations, worker and firm
evaluations of communities are given by an indirect utility function
(V) and an indirect profit function (IT). With perfect mobility in the
long run, both worker utility and firm profitability must be equalized
across jurisdictions as follows:

V=V{1—-2z)W, (1 +t)n, (1 +5),1;A,G} forallj, (1)
I = T{WE, (1 + t)n, (1 +5);A,G} forallj. @)

Worker utility in jurisdiction j is determined by the net wage received,
(1 — z)W¥; gross-of-tax land rentals, (1 + ¢)n; what is essentially the
nonland cost of living, 1 + s; and the amenity and public-service
package, A, and G,. Firm profits are determined by similar factors,
although firms care about the gross wage paid (W#). We assume that
the amenity/service package enters the firm’s indirect profit function
through its underlying effect on the firm’s production function.

These equilibrium conditions can be solved implicitly for the
reduced-form wage and land rental equations (with R; defined as the
gross-of-tax land rent):

W]g = W{(l + S])) Zj, I, G]v A]}’ (3)
R =(1+1t)n = N{(1 + 5;), 2, 1, G,A} (4)

The equilibrium wage and land rental price are given by the intersec-
tion of the level sets of (1) and (2) as illustrated in figure 1. The
comparative statics for the reduced-form equations are straightfor-
ward and are derived in our earlier papers.

As Linneman (1978) implies, if (3) and (4) could be estimated with
exact measures of all fiscal variables, then the full prices for amenities
and services could be recovered even when rent sharing takes place
between residents and local public unions. (However, the marginal
impact of local public employee rent seeking could not be directly
observed.) Because of the inevitably inexact natures of our tax and
service variables, it is helpful to augment the land rent and wage
equations with a direct measure of local public union rent seeking
(U). That measure should reflect potential residents’ perceptions of
the union’s ability to extract current and future rents. This requires
some estimate of the union’s long-run institutional strength. We use
the extent of local public-sector union coverage in the empirical work
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below. Note that to the extent that the fiscal proxies already incorpo-
rate some impacts of rent-seeking activity, the measured influence of
U on wages and land prices will not fully capture the costs (or benefits)
to worker-residents of local public unionization.

III. Description of the Data

Data were collected for 130 cities throughout the United States. A
house value measure is used to proxy for land prices (n,) because
there is no consistent land price series for our sample. Both the hous-
ing value and wage data (W#) come from a 1 percent random subsam-
ple of the 1/1,000 public-use A sample of the 1980 Census of Population
and Housing and pertain to the year 1979. There are 5,263 observa-
tions on housing units and 38,870 observations on individual workers.

The wage variable used is the worker’s average weekly wage for
1979. To be included in the sample, the resident had to be a full-time
labor market participant in the private sector. Public-sector workers
are excluded because tax rates and service levels cannot be considered
exogenous determinants of their wages, as Inman (1981, 1982) shows.

The housing expenditure variable is based on a reported interval
of housing values in the census data. We use a two-step procedure to
impute a specific housing value to each interval. First, we estimate
the continuous distribution of housing values that best accords with
the observed frequencies for each interval. This estimated distribu-
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tion is then used to calculate expected housing values conditional on
being in each interval. Those results are available on request. The
imputed housing expenditure is the conditional expected housing
value converted into an annual rent using the 7.85 percent discount
rate from Peiser and Smith’s (1985) user cost paper.

A variety of other selection criteria were also employed in generat-
ing the sample. First, the wage sample is restricted to individuals who
live and work in the central city, while the housing sample is restricted
to homes located in the central city. This is necessary for matching
with city-specific fiscal data collected for central cities of major stan-
dard metropolitan statistical areas (SMSAs). Given the heterogeneity
in fiscal conditions across any given urban area, it is important that
the dependent variables pertain to the same jurisdiction as the right-
hand-side fiscal measures. The housing sample is further restricted
to units on lots of 1 acre or less in order to narrow the quality range
of houses analyzed.

The model in Section II assumes a given quality worker and hous-
ing unit. To help control further for quality differences in housing
structures, we included in the housing expenditure specification a
variety of structural traits reported in the census. The wage specifica-
tion includes the standard set of human capital proxies, which are
also interacted with the worker’s sex. Finally, a series of 22 major
industry and occupation classifications are controlled for.

A host of city characteristics are merged with the census data.
Appendix table Al more fully describes these variables and their
sources. The set of amenities includes the following weather and pol-
lution variables: average annual precipitation, relative humidity, aver-
age wind speed, the percentage of days with sunshine, heating and
cooling degree days, and an air pollution variable measuring mean
total suspended particulates.? We also created a dichotomous variable
indicating whether the city borders an ocean, the Gulf of Mexico, or
one of the Great Lakes. Metro area size, measured by the population
of the SMSA, is included as another amenity proxy. Intermediate

2 Glenn Blomquist provided us with added pollution measures used in Blomquist
et al. (1988). These included the number of effluent discharges, metric tons of land-
fill waste, and the number of treatment, storage, and disposal sites. Blomquist used
county-level data, so we sometimes had trouble matching with individual cities. Includ-
ing these added pollution measures reduced our sample size to under 90 cities. In
order to have as much variation as possible in fiscal conditions, we decided to drop the
added pollution measures in order to obtain the 130-city sample size that serves as the
base for all results reported in the paper. On the smaller sample, we estimated wage
and housing expenditure equations that included the added pollution variables. These
variables are not statistically significant (individually or jointly) in the random effects
specification. Further, the estimated group effects are only marginally smaller than
those reported in table 1 below.
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family metropolitan budget data from the Bureau of Labor Statistics
(BLS), adjusted to remove housing costs, are used to approximate
the nonland cost of living. Because of missing observations, this vari-
able had to be imputed for many of the cities in the sample. All
standard errors have been adjusted to reflect the imputation. (See
the notes to Appendix table Al for the details.) A final locational
amenity controlled for is the percentage of workers in a city that work
in another SMSA. This variable is intended to control for access to
alternative labor markets. City size held constant, a Connecticut city
near New York City is different from a similarly sized city in (say)
Iowa because location near a large labor market makes the opportu-
nity set of the Connecticut residents larger than that faced by the
Iowa residents.

We collected data on seven fiscal variables. Each of these measures
pertains to the central city only and is not a metropolitan area aver-
age. The income tax variable is the sum of state and local income tax
rates. Data on state corporate tax rates are also included. The ef-
fective local property tax rate variable used is identical to that in
Gyourko and Tracy (1989a) and is the product of the nominal rate
times the assessment/sales ratio. We control for four government ser-
vices: police, fire, health, and education. We attempted to construct
output measures for each service since expenditures probably are
very poor service proxies for many of the central cities in our sample.
For police services, the per capita incidence of violent crimes is used.
However, health services are proxied for by an input measure that is
the number of hospital beds per thousand people.®> The measure
used for fire services is a rating scheme developed by insurance com-
panies for setting premiums in a city. The ratings range from one to
10, with one being best. The last service controlled for is education.
Data problems prevent us from employing standardized test scores as
an output measure. Consequently, we use the student/teacher ratio.’

3 In previous work, we experimented with both violent and property crime rates and
found no significant effects of property crime, with violent crime held constant. We
also investigated alternative input and output health measures including infant mortal-
ity rates, the number of physicians per capita, and the number of medical specialists
per capita. These variables can be measured only at the county level. Consequently,
we chose to employ the city-specific hospital beds measure.

% Even test score data have the potential defect of confounding the quality of educa-
tional services provided with the ability of students attending the schools. For example,
the Scholastic Aptitude Test is taken only by those students applying to college, the
fraction of which varies by city and state. Dynarski (1987) and Hanushek and Taylor
(1988) demonstrate how to adjust statewide test scores for the selection bias. We were
not successful in collecting district test score data via phone or letter surveys. Many
districts claim not to have collected or saved data for 1979 or adjacent years. This
made it impossible to implement those authors’ selection correction procedure with
the city district as the unit of observation. While there is little statistical evidence that
class size affects student achievement (e.g., Hanushek 1986), Card and Krueger (1990)
find a strong correlation between class size and subsequent labor market performance.



LOCAL PUBLIC FINANCE 781

Our measure of the institutional strength of public-sector unions
used to proxy for the perceived union rent-seeking potential (U) is
the percentage of local public workers in the central city who are
organized. By the late 1970s, public-sector unionization had leveled
off. Differences in public-sector organization strength across cities in
1979 reasonably could be perceived by residents as reflecting long-
run differences in union bargaining power.

IV. Econometric Specification and Results

To estimate the reduced-form wage equation given in (3), we assume
that the wage for individual 7 in city j is represented as

ln Wi] = BO + XlBl + Y,B2 + Z]Bg + ulj, ul] = OL] + €;, (5)

where X; is a vector of individual worker traits, Y, is a vector of
industry and occupation controls, Z; is a vector of community amenity
and fiscal attributes, o; ~ N(0, 02), and €; ~ N(0, o?). To estimate the
reduced-form housing expenditure equation in (4), we assume that

the housing expenditures for individual 7 in city j are represented as

Inn; =y, + Hy, + Zy, + v =3 +m; (6)

i z]
where H, is a vector of housing unit structural traits, Z, is a vector of
commumty amenity and fiscal attributes,’ 5, ~ N(O, 0?), and m; ~
N, o ) In estimating (5) and (6), we allow the error terms to contain
both an individual and a city component. The city component in each
equation is common to all workers or housing units in a given city
and is assumed uncorrelated across observations from different cities.

To test for the appropriateness of ordinary least squares (OLS)
versus random effects in each specification, we calculated the one-
sided Lagrange multiplier statistic for the null hypothesis that either
o2 = 0 or 0 = 0. In each case, the data strongly reject the null
hypothesis of a zero group variance. We also tested for possible corre-
lation between the city-specific error component and the included
variables using the procedure described in Hausman and Taylor
(1981). The data did not reject the null of zero correlation in either
specification.

The results from the underlying wage and housing expenditure
hedonics are presented in the first two columns of table 1. We report
findings only for the city-specific traits. The results on the individual
worker and housing unit traits yielded no surprises and are available

3 Note that the effective property tax rate is included in the housing expenditure
equation but not in the wage equation. The property tax is solved out of the reduced-
form wage equation. The equilibrium model in Sec. II implies full capitalization into
land prices. The results presented below do imply virtually full capitalization.



(L63) (1¢°3) (98°'1) (60107 (53507
0%'31— 16%1 1673 S0LO" ¥LSO° SUILID JUS[OIA
(gg'G11) (3%°06) (¥6°1L) (803%") (L619°T)
0L'L3— 8699 68'83 €693’ 96¥%9° Buiay] jo 150D
(82°099) (02°68¥) (G1°09¢) (66107 #6907
98'680°1 0L'GEh— G1'%99 1030 — ShET 580D
(S1°2) 6L6-) 08%) (#0007 (§100°)
106— Yev— 9¢'9— $000" — 6100° — I911eW B[NONIR]
F9¢1) (1g'1nm (39°L) (6500 (6L107)
6613 LG'6E— 8181 — 3610 — LEVO — (ydwy) paads pupy
(28°93) (L6'18) (8¢°61) (91007 (95007
L8°L3 09— ¥8'13 G000" — 6L00° (arqrssod a8ejuadiad) surysung
(96°33) (L981) (9¢°¢1) (51007 (500"
19¢— ¥1°0% €6°9¢ €500 S¥10° Anpruny sanepy
(6%°8) (289 (90°9) (6900°) (8%20°)
8635 — $6°91 69°G— aLIO LL3O — (spuesnoy) sfep 22135p Sunesy
(69°9) (6%'%) (¢¢'¢) (L5107 (39907
98’8 — 68" L6°L— 1600° PPEL — (spuesnoys) sdep 22135p uroo)
(5¥'9) (¢8'9) (86°%) (60007 (0€007)
3G 1$— 69136 — 38°63%— L300 — 6610 — uonendoaig
(%) §2) (¢ @) (D LIVA], ALID)
ma a8em Buisnoy ,JINOaIY *OINOQIL]
OV M TANLIANIIXY
4STORIJ LIVY ], QIZITVANNY ATHEAM ONISNOH
TVANNY

I IT19dV.L

NOLLVOIJIDAdS SLOAAIY WOANVY :SHOIYJ LIV ] ANV SLINSTYP NOISSTAOTY

782



‘poyiau e1[3ap,, Y3 BIA paje[nd[ed a1k A3y I, ‘sasayiuared ut axe sadud wordwt 3y jo sio11d
prepuerg ‘safelone ajdures oy axe asay [ “1eak 1ad $Y99m YIom 6F pue pjoydsnoy 1od s1oures aBem g'[ JWNSSE I "PIZ[ENUUE dIE SUWIN[OD IDIYI I5AY} UY $aIn3Y [y "SMIEIS [€ISE0D 01 ISE0OUOU
wouy dfueyd 2.1081p & uo paseq a1e sadud s1] I[qertea 15e0d snowoloydtp 3y 10§ 1dadxd sa[qeLrea A1 Jo uedw Y1 Inoqe dBueyd W213d | B UO paseq 1 G—g 'S|OI Ul SUONENO[Ed YT, 4

‘sasayyuared
ut 51e 510115 pepuels patewnsy 1sanbal uo J[qejieae e sinsal [y ‘sdnod uonednooo pue Lnsnput Jofew gz 103 s|ONIUOD pue s3qeriea Aifenb 1yI0m [T sureiuod dwopay afem YL,
‘sasaypualed ul 91€ SIOLId PIEpUElS pajewnsy ‘1sanbal uo J[qe[reak J1e SINSIL [[Y "S[OIUOD JEL) [EINIDNIIS (g SUILIU0D duopay Sutsnoy sy 4

0L8‘8¢ €93°‘S SUOIBAIISQO JO IIqUINN
£300° T 7
S063 s S0
T 1081° 30
T yE¥0° 30
1$01SNeIS AlRWIUNG
(GT'%) (9%°¢) (0€°3) (6961°) (5369°)
6%'¢ 68’1 $¢°G 3501 £69%'1 VSIS 1oyio ur Sunjiom 33e1usd1ag
03'1) (¢67) (92 (£500°) (£330
0¢ — LS'T L1 9600’ 9L80° (suorpi) uonemdod ySWS
FSP) (3Le) (09°3) (98€0°) (30€T1)
68°C— 66 — 63°¢ - 100 — 9F91" — paziuedio uotun drqnd s8eIuadiag
(16'%) (86°¢) (88°3) (6800°) (00107
08°GI €56 — L6'S L900" — 8030° a1e1 xel 9jelodiod arerg
(1%°3) ($6°1) (&1 (6300°) (10107
9¢'G — LE'1 66°¢— 0300° L8360 — 9lel Xe] JWOdUI [BOO] pPUk 91e1g
(L€'3) (L€°3) (66€0°)
1485 e 48 A e LEOT — 9je1 xey f1radoig
(g5°¢) (28°3) (31°3) (01007 (££00°)
G811 €001 — 38’1 9600 — 100 spaq [endsoy
(9¢°9) (83°9) (gs'¢) (8L00°) (5530°)
GG'g— 8%°01 €69 9G10° 86¥%0° Bunex axg
(ggo1) (1¢'8) (¥1°9) (£300°) (9600°)

onel I3Yde3l/Iuapnig

|
~
(=
—
(=]

|

9L'6— 60°¢ — ¥8'9— 0100°

783



784 JOURNAL OF POLITICAL ECONOMY

on request. As Roback (1980, 1982) showed, the compensating differ-
entials estimated from (5) and (6) can be used to compute implicit
prices of the amenities and fiscal conditions. The full implicit price
of a given city trait is the sum of the land price differential and the
negative of the wage differential.® Columns 3—5 of table 1 present
the full implicit prices as well as the component prices in terms of
housing expenditures and wages. Except for the dichotomous coast
variable, the calculations are based on an assumed 1 percent change
about the mean of each variable. All prices are stated in terms of
annual housing expenditures or annual earnings (assuming 1.5 earn-
ers per household).

While there are anomalies, the full implicit prices generally have
the expected signs in that beneficial traits have positive prices, with
the converse being true for traits that are “bads.” Consistent with
Blomquist et al. (1988) and Gyourko and Tracy (1989b), we find that,
for many city traits, the full price largely reflects capitalization in the
labor rather than in the land market.

As a group, the 11 amenities are highly statistically significant (at
better than the 1 percent level) in both the wage and housing hedon-
ics. The same is true for the fiscal variables as a group (seven in the
housing hedonic and six in the wage hedonic). Many of the amenity
variables have been used in other hedonic estimations, and given this
paper’s interest in the influence of the fiscal climate, we focus on the
taxes and services in our discussion.”

The full implicit price for each service proxy has the anticipated
sign, with public safety and health services having the largest prices
(in absolute value). Most of the impact of these two variables occurs
via wage differentials. The property tax coefficient of —0.1037 in
table 1 implies that property taxes are virtually fully capitalized into
land prices. With services held constant, higher income taxes are
viewed as a bad, with most of the compensation coming through the

% Roback’s equation works with actual land prices. We use housing expenditures in
which land rents are bundled with structural traits. As Blomquist et al. note, the prob-
lem is easily handled by putting housing instead of land into the utility function and
incorporating a housing production function into the model. The full implicit price
equation is essentially unchanged, with the quality of housing purchased replacing the
quantity of land (see Blomquist et al. 1988, p. 92, eq. 6).

7 However, two of the individual amenity findings are of unique interest. First, the
influence of the size variable (SMSA population) is small. By way of comparison, Ro-
back’s (1982) OLS-based findings for the impact of SMSA population are approxi-
mately double the magnitude of our OLS and random effects findings. We also experi-
mented with land area and population density measures at both the SMSA and central
city levels. Those variables were not found to be influential or to affect other variables’
coefficients. Second, there is a particularly strong influence for access to nearby labor
markets as indicated by the coefficient on the percentage of residents working in
another SMSA. For cities in the San Francisco Bay area and near New York City, where
30-40 percent of residents often work in another SMSA, the land rent coefficient on
this variable implies that land prices are 15-30 percent higher, ceteris paribus.
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land market. The effect on wages is small and positive, indicating
that gross wages do not rise nearly enough to keep net wages con-
stant. Entrants to cities with high corporate tax rates pay higher land
rents and accept lower wages. This would be expected if the tax
burden were being shifted to nonresidents. This seems unlikely given
that many firms in the corporate sector produce for regional or na-
tional markets, making forward shifting to consumers difficult. It
may be that this variable is picking up beneficial aspects of agglomera-
tion that are being appropriated by the government through the tax.
It is also possible that the variable might be proxying for the state’s
overall economic condition. Finally, cities with higher public-sector
unionization rates do have somewhat lower land prices, but the partial
correlation is not statistically significant.®
The underlying quality-of-life index value (QOL) is created as

QOL, = > FP, X Ty, (7)
k

where FP, is the full implicit price of city trait k and T}, is the quantity
of that trait in city j. We have standardized on a hypothetical city
having the average values of all city traits. The index is measured in
1979 dollars and reflects the premium that individuals are willing to
pay to live in city j relative to the hypothetical city with the sample
average amenity, fiscal, and public-sector union conditions.
Information on the relative contributions of the amenity, fiscal, and
public-sector union conditions to the quality of life is presented in
columns 1 and 2 of table 2. The full range of quality-of-life values
based on all city traits is $8,227. This band is wide because of a few
extreme cities. The interquartile range is only $1,484. The separate
impact of the 11 amenity variables (which include the weather and
pollution variables, coastal status, cost of living, access to other labor
markets, and size variables) can be seen in the second row of columns
1 and 2. All else constant, one would pay $3,979 more to live in
the top-amenity city than in the city with the worst amenity set. Note
that there is a particularly wide range for the impact of the seven
tax/service variables ($6,582 [row 3]). However, restricting atten-
tion to the middle of the distribution shows that the fiscal vector
makes approximately the same contribution as the amenity vector
to the dispersion of quality-of-life index values ($1,188 vs. $1,372).

8 We also experimented with a dichotomous union coverage variable. The variable
was coded as a one if the city had a public-sector coverage rate that was at least one
standard deviation above the sample mean (> 67 percent). As in Gyourko and Tracy
(19890b), the transformed variable generated statistically significant lower land prices
of about 10 percent. However, the full implicit price was little changed, as were the
resulting quality-of-life rankings.
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For the typical city, the public-sector union coverage variable does
not have an economically important independent impact on the over-
all quality-of-life index (row 4).

Columns 3—6 of table 2 summarize the relative importance of the
amenity, fiscal, and public-sector union variables in explaining the
variation in quality-adjusted housing prices and wages across cities.
The minimum and maximum partial R?s presented are calculated
using a two-step procedure. In the first step, city fixed effects are
estimated using OLS, controlling for housing or worker quality. The
second step involves a generalized least squares regression of the
fixed effects coefficients on the city-specific variables.® The city-
specific variables explain 55 percent of the variation in quality-
adjusted house prices and 44 percent of the variation in quality-
adjusted wages across our 130 cities. The remaining rows in columns
3—6 document the relative importance of the amenity, fiscal, and
union variables. Fiscal differentials clearly are empirically important
in that they account for at least 21 percent of the explained variation
in housing prices (.12/.55) and at least 47 percent of the explained
variation in wages (.21/.44) across cities. However, variation in the
degree of public-sector unionization has no ability to explain intercity
wage or housing price differentials.

The quality-of-life index values and rankings based on the prices
in table 1 are presented in the first two columns of table 3. Recall
that the reason for estimating a random effects specification is to
control for the influence of omitted traits common to a city-specific
group of workers or housing units. If the group effects reflect omit-
ted amenities or fiscal variables that would be included if observable,
they should be priced and included in the quality-of-life computation.
In contrast, if these traits reflect unmeasured heterogeneity in hous-
ing structure quality and worker human capital, then they should not
be included in the quality-of-life computation. Unfortunately, it is not
readily apparent how to discriminate between these sources.

The correlation between the errors of the two equations might
allow some insight into the nature of the city-specific group effects,
but only if we know much more about the underlying structure of
the model than our reduced-form estimations afford. If both worker
and housing quality were systematically underestimated (or overesti-
mated) by city, a positive error correlation would result. However, a
negative error correlation would ensue if quality was overestimated

9 The variance-covariance matrix used in the generalized least squares estimation is
the sum of the fixed effects variance-covariance matrix and a diagonal matrix with the
estimated group error variance along the diagonal. This particular variance-covariance
matrix reproduces the random effects coefficients and standard errors reported in
table 1.
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in (say) the housing market and underestimated in (say) the labor
market. If high-quality workers demand high-quality housing, then
we would expect any systematic mismeasurement of quality to pro-
duce a positive error correlation. In contrast, if the group effects
solely reflect an omitted amenity valued only by the workers, a nega-
tive error correlation across equations would be expected. The reason
is that an omitted city trait that is beneficial to workers but not firms
implies a negative wage residual and a positive land rent residual.
However, if firms also value this trait, they might bid wages up, with
the resulting error correlation across equations being of indetermi-
nate sign. We simply cannot be certain that the impact from the
worker side of the model is dominant, particularly for any omitted
fiscal traits.!® Consequently, the sign of the correlation does not reli-
ably identify the source of the group effects without specific assump-
tions about the underlying model structure.!

Because we cannot be sure about the origin of the group effects,
columns 3 and 4 of table 3 present the index values and rankings
when the group error terms are included. There still is a fairly strong
positive correlation between the rank orderings of the indexes with
and without the group effects (p = .63). However, the rankings of
many cities are materially affected by the inclusion of the group ef-
fect. The mean absolute change in rankings is 26.8 and the standard
deviation of that change is 20.7. Norwalk, Connecticut, drops from
being the top-ranked city to being number 23. Lake Charles, Louisi-
ana, suffers the biggest decline, with its ranking falling from 22 to
113. Boise, Idaho, exhibits the biggest rise, increasing in rank from
108 to 2. For the cities exhibiting substantial decreases (increases) in
ranks, it typically is the case that observed wages are much higher
(lower) than predicted by the right-hand-side variables.'?

The last four columns of table 3 present quality-of-life index values
and rankings based on two OLS specifications, one with and the other
without the fiscal/union variables. They provide a base for compari-
son with previous work that has not controlled for the tax side of
local finance or estimated random effects specifications. The results
indicate that the rankings are materially influenced not only by inclu-

10 For example, we do not control for transportation service quality because such
measures simply are not widely available. It is easy for us to imagine both the marginal
worker and firm highly valuing that attribute.

' We do find slight positive correlations across the error terms, although neither
is significantly different from zero at standard confidence levels. When the group er-
ror terms are weighted by the number of housing observations in the relevant city,
p = .14. When the number of wage observations serves as the weight, p = .10.

12 We generally have a reasonable number (well into double figures) of individual
worker wage observations, making it unlikely that the large group effects found for
some cities are the result of a few idiosyncratic worker observations.
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sion of the tax and public-sector union variables but also by the econo-
metric method used to estimate the prices. With the full set of amenity
and fiscal variables included, the mean absolute change in rankings
based on the random effects estimation (excluding group effects, cols.
1-2) versus the OLS-based results (cols. 5—6) is 10.2 with an associ-
ated standard deviation of 9.56. The mean absolute dollar change in
index value is $391 with a standard deviation of $320.

The impact of including the tax and union vector can be seen by
comparing the rankings based on the two OLS specifications (cols.
5—6 vs. cols. 7-8). The mean absolute change in rankings when these
variables are added is 16.2 with a 15.2 standard deviation. The mean
absolute dollar change in these index values is $603 with a standard
deviation of $527.13

It is important to note that the influence of the fiscal variables
does not appear to be the result of spurious correlation with broader
regional forces. For example, when three region dummies are in-
cluded in the specifications, the joint significance of the fiscal variables
continues to hold at very high confidence levels (the same is true
for the amenities). When group effects are controlled for, the only
significant region effects occur for the West, where housing expendi-
tures are substantially higher (by about 63 percent on average) and
wages are slightly higher (by about 8 percent on average). Counting
the regional effects as amenities does not materially change the rela-
tive aggregate effects of the amenity versus fiscal variables (cols. 1-2,
table 2) or the rankings themselves (col. 2, table 3). In the random
effects specification, the correlation between the sets of rankings with
and without the region dummies included in the underlying hedonics
is .97.

It is also noteworthy that our findings are robust with respect to
some nonlinear specifications. We estimated a random effects speci-
fication in which those city traits with the highest coefficients of varia-
tion were entered in quadratic form. Trait prices changed only
slightly over the range of city trait amounts found in the data, and
rankings and index values were essentially unaltered. With only 130
cities, we opted to include only the linear terms. We also performed
a Box-Cox analysis of the specification underlying the results in col-
umns 5-6 of table 3. In addition, we estimated the housing hedonic
using only the information on the interval of house values to which
an observation belonged. While that analysis did reject the log speci-

% It should be noted that there is still a moderately strong positive correlation among
the sets of rankings. The rankings based on random effects with group effects included
(ranking 2 in cols. 3—4 of table 3) are the least strongly correlated with the other sets
of rankings. Pairwise correlation coefficients between ranking 2 and the others range
from .54 to .63. Pairwise correlations among the other three sets of rankings range
from .85 to .94.
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fication for both hedonics, this estimation procedure yielded results
virtually identical to the OLS-based findings. The simple correlation
between the Box-Cox and OLS rankings is .98. The mean absolute
change in rankings was about 0.5 ranks. Estimating a random effects
model in a nonlinear environment involves an order of magnitude
increase in computing difficulty and cost, and our experimentation
with this sample clearly shows modeling group effects to be far more
important than incorporating nonlinearities.

While the pattern of results appears to be robust with respect to
specification and functional form, we close with two important notes
of caution about the general reliability of quality-of-life rankings. The
reliability issue is starkly illustrated by the large standard errors about
the quality-of-life rankings based on the random effects estimates.
They are significantly higher than those calculated using the OLS
estimates. This is not surprising since Moulton (1986, 1987) has
shown that, when group effects exist in the data, the standard errors
for the OLS coefficient estimates for variables having no within-group
variation are downward biased. In our data, the random effects esti-
mation typically results in a doubling in the standard error of a city’s
quality-of-life ranking. The average standard error of the rankings
based on random effects (cols. 1-2 of table 3) is 16.9 versus an aver-
age of 8.6 for the rankings based on OLS (cols. 5-6 of table 3). At
standard confidence levels, it becomes difficult to differentiate among
many cities unless the comparison is between a very highly rated city
and a very lowly rated city (e.g., top 20 vs. bottom 20)."* The sharp
drop in the precision of the full price estimates and the accompanying
quality-of-life rankings points out the need for better data in order
to reduce the magnitudes of the city-specific error components and
to more precisely estimate a city’s quality of life.

An added reliability concern arises from the fact that an arbitrary
assumption typically is made about who the marginal entrant is. We
assumed that the marginal entrant was the household with the sample
average number of wage earners (1.5) and spending on housing per
year ($4,524). The first four columns of table 4 illustrate how the
top- and bottom-ranked cities change as the number of wage earners
changes in the assumed marginal entrant household. (Of course, a
similar point could be illustrated by varying the amount of housing
expenditures.) Note that the rankings and quality-of-life index values
do not change because the underlying hedonic coefficients change.
Those coefficients are unaltered. However, the trait prices do change

4 We should emphasize, however, that the random effects estimates of the model
do make some progress toward differentiating among cities in our sample. If rankings
were randomly assigned to each city, then the implied standard error for a city’s rank
would be 37.5. This is quite a bit larger than the average standard error of 16.9
produced from the random effects specification.
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because they are based on some assumed degree of exposure to capi-
talization in the land and labor markets. The implicit assumption
made here and in other quality-of-life studies is that the assumed
wages and rents reflect the preferred degree of exposure based on
the marginal entrant’s utility function.

The rankings for households with one, one and a half, and two
wage earners are highly correlated (p > .87 in all pairwise compari-
sons) as suggested by the fact that their top- and bottom-ranked cities
tend to have substantial overlap. However, the rankings for the zero-
earner household in column 2 are not nearly as strongly correlated
with the other sets of rankings. The smallest correlation of —.02
occurs between the rankings for the zero-earner household and the
two-earner household. The highest correlation of .38 is achieved with
the rankings of the one-earner household.

Finally, it is worth noting that, even with identical preferences
among households, the equilibrium prices typically will not make all
households indifferent about location. This is a direct consequence
of the observed differential capitalization of amenity and fiscal traits
in the land and labor markets. As an example, assume that we have
correctly identified the 1.5-earner household as the marginal entrant
to all cities. In this case, our quality-of-life index values reported
in table 3 would correctly measure the marginal valuations for all
households. At these prices, a 1.5-earner household would be indif-
ferent across cities. However, a retired-couple household would be
inframarginal because the prices it faces are radically different be-
cause of its lack of exposure to labor market capitalization. Column
5 of table 4 lists the cities that provide the largest and smallest implied
net subsidies to a retired-couple household. The net subsidy is de-
fined to be the difference between the 1.5-earner household’s mar-
ginal valuation of the city’s amenity, fiscal, and public union package
and the price the retired-couple household actually has to pay to
consume that package. The highest-subsidy cities tend to be southern
and western cities with high-value weather amenities whose full prices
tend to contain large wage components (see table 1). The lowest-
subsidy cities are a more diverse lot, including some northern cities
as well as a few western cities with very high land values.!

15 There is some evidence that retired-worker households are sorting into the highest
net subsidy cities. Using the 1980 census tapes, we calculated for each city the ratio of
retired residents to the sum of full-time labor market participants plus retired resi-
dents. Retired residents were defined to be people aged 50 or older who do not work
and are not looking for work. We then computed the correlation between this ratio
and the net subsidy figures listed in col. 5 of table 4. When the 130 observations are
unweighted, p = .15 (the probability value is .08 for the null of p = 0). When the city
observations are weighted by the total number of full-time labor market participants
plus retired residents, the correlation rises to .35 (the probability value is .0001 for the
null of p = 0).
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V. Conclusions

Differences in the local fiscal climate generate compensating differen-
tials across local land and labor markets just as we have long known
amenities to do. Thus they should affect the local quality of life. This
paper presents new estimates of the quality of life that highlight the
importance of local fiscal conditions. Unlike standard locational ame-
nities, the fiscal climate is under the control of local authorities. Thus
the quality of life may be more malleable than we have previously
thought. Finally, accounting for city group effects through a random
effects estimation is found to have a similarly strong impact on the
rankings and their associated standard errors. The presence of strong
group effects begs the question of whether they should be included
in the quality-of-life index. Because it is not apparent what the proper
procedure to follow is, we suggest that rankings with and without the
group effects be presented to give the reader some idea of potential
problems from omitted variables.
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