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Wrinkles in Fiscal Policy: An Examination of
the Effects of Aging Demographics on Public
Expenditures and Revenues

Thuy P. Le

Abstract

The speculation that public spending may shift as the age composition changes in the United
States raises questions regarding the sustainability of government programs. This paper addresses
this issue by examining how age demographics alter a county government’s spending on public
goods and its sources (local taxes or intergovernmental transfers from the state and/or federal
level) for funding these expenditures. Building on an existing model, this study finds that it is not
enough to simply examine this question with cross-sectional analysis, suggesting that time and
county fixed effects need to be considered to address consequences from the Tiebout bias. The
results report that the consequences of age composition vary according to the spillover and cost
dimensions of each public good. However, these changes are rendered benign as revenues shift in
a similar manner as spending, which eliminates potential imbalances within county governments.
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1. Introduction
The United States’ demographic is transforming dramatickle/to changing patterns in

fertility and mortality. The Office of the Actuary of the&al Security Administration (OASSA)
reports that life expectancies at birth are expected teaserfrom 73.0 years for men and 79.2
years for women in 1996 to 82.4 and 85.6 years, respectively, in 2080. Attbdises, fertility
is decreasing, as indicated by the percentage of childless wonmgnfirisn 35.1 percent in 1976
to 45.1 percent in 2006. Declining fertility and rising life expegfasuntribute to an older U.S.
demographic. According to the U.S. Census Bureau, the proportion of thed LBtdges’
population over 65 years of age is projected to increase from 12.4 percent in 2000 to 26t7 perce
in 2050. Lee and Tuljapurkar (2001) indicate that the elderly dependet@ywith peak at
around 41 percent to 45 percent in the decade from 2030 to 2040. The demomaEup of
the United States will undergo a dramatic restructuring acuptdithese projections. In order to
plan for these changes, it is important to study the effettdemographic transformation,
especially the effects of aging demographics on public expenditures and sevenue

As constituent demographics shift, governments face the possifilithianging public
support for expenditures and the funding problems that may arise. Ablgoselationship
between demographics and spending is characterized in a mediafraro@vork. One scenario
using the median voter framework is called the selfish choice InfGdéler, Elmendorf, and
Zeckhauser, 1993). According to Becker (1983), individuals identify with grdepeed by
commonalities such as occupation, industry, income, geography, and rege droups use
political influence to improve the well-being of members. Competimmong these political
groups determines the equilibrium structure of taxes, subsidiespanding. Assuming that the
majority determines the outcome of voting, an aging demographitgebahe identity of the

median voter to its desired level of spending and/or tax revenues (Cutler et al., 1993).
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The occurrence of spillovers is another argument for a correlddeiween age
demographics and public expenditures in the selfish choice model. Sgillreecreated when
the benefits of publicly funded services are enjoyed by nonresidentsien a community
invests in those who leave the jurisdiction before returns aliee@gMaCurdy and Nechyba,
2001). For instance, a spillover is generated when a community tumdsltication of children
who move away before the community realizes returns on its investi8pillovers are a
concern because they are a fiscal burden on communities. Funding @ d&digrablic programs
arise as a result of these fiscal burdens. Fiscal burdeneckowered according to the selfish
choice model. For example, in a community with a large elderly populahe identity of the
median voter has a spending agenda closer to that of the elderly tmopulthe elderly
population only wants a small portion of local tax revenues to loeadfld to spending for
education since large fiscal burdens come about as a result ofjthiékblihood that the elderly
will not realize returns on this particular investment due to gédvanced age and/or a lack of
children that could benefit from education spending.

Cutler et al. also describe a second model involving the median frateework called
the community preference model. In this model, people care aboutetfa@enof other people
living in their community, which means an individual's spending prefare alter as community
demographics change. For example, if there are more childrencomaunity, the elderly
population would desire to spend more money on education because thalyadrthe children
in their community. Thus, the identity of the median voter chanyésxes are increased to fund
education expenditures.

Much of the empirical work on the effects of aging demograplacearrow. The

literature tends to focus on individual expenditure categories andthespgonding federal or
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state grant program. Studies of this nature include work such asftRaterba (1997), Harris,
Evans, and Schwab (2001), and Ladd and Murray (2001) on education spending. Homever
exception in this trend is presented in a study by MaCurdy actyda (2001). In their paper,
they analyze the impact of demographic factors on five different expemdategories of a local
government, i.e. the 58 counties of California, in 1990. To do this, tgegseeach expenditure
category on a number of demographic variables. In addition, they examiweaging
demographics affect intergovernmental transfers from the atatefederal governments and
local tax revenues of these county governments to understand the a@biibunties to fund
expenditures. This is done by regressing each revenue type ogragimc variables. By using
this method, the issue of fungibilitshat has been neglected in previous research is addressed.
From their work, MaCurdy and Nechyba answer the question: How alacbange in the age
composition of a county’s population alter a local government’s spewdinmblic goods and
on its sources (local taxes or state/federal) for funding these expes@iture

The goal of this paper is to answer the same question asf tMaiGurdy and Nechyba.
However, | deviate from their investigation in two ways. Thet fway is by examining all
counties in the 48 continental United States instead of focusiny swleCalifornian counties.
Secondly, I modify their study by using a panel data set touatdor county specific factors
and time fixed effects. This method is commonly utilized inaegde examining the effects of
demographic change on public education spending such as that of Ra89Bg Harris et al.
(2001), and Ladd and Murray (2001). In deviating from MaCurdy and Nechyhethod, there
is evidence that their results do not hold in different time perioidb, added county and time

fixed effects, and when the study is extended to the rest ofritedUStates. This leads me to

! Fungibility refers to the ability of spending oalgic goods to be freely exchangeable or replaeeshp!
substitution.
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conclude that the Tiebout bias, the idea that people vote withfé®eej does play a significant
role in expenditures and revendddowever, a common thread was found in both this study and
that of MaCurdy and Nechyba. In all the different data sedd,ule results suggest that, though
expenditures in a county may rise, a corresponding rise in revenues do adjust to atenfiers

the shifts in expenditures that may be caused by age compositiornalered harmless for
county governments since revenues tend to shift in a similar manner.

The remainder of this paper has the following organization. Sectides@ribes and
analyzes the work of MaCurdy and Nechyba. Section 3 contains thengatsn and
examination of my proposed method. Section 4 discusses replicatiorCofrdaand Nechyba’s
work on California counties in 1990, including the data, empirical ifspegi@on, regression
results, and implications of findings. Section 5 examines Calif@ousties using 1990, 2000,
and panel data sets. Section 6 then extends the study to tbéthestUnited States. The results
of this study and an analysis of the consequences of the chamg¢hindology are presented in

Section 7. The final section of this paper contains the summary and conclusion.

2. A discussion of MaCurdy and Nechyba

In their study, MaCurdy and Nechyba empirically and theakyianvestigate how
“demographic decomposition affects the fiscal burden of commumitidsthe extent to which
centralized governments can correct for under-provision of goods wittivpospillover that
may occur at the local level” (Wilson, 2002). Their study isificant in that it introduces a new
approach in studying public expenditures. In a majority of studiemianay demographics and
government spending, the focus has typically been aimed atdodlivexpenditure categories,

such as education, and the corresponding federal or state gramnprodmCurdy and Nechyba

2 See Section 3 for explanation of Tiebout bias.
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analyze the impact of demographic factors on intergovernmeataférs (transfers from the
federal and state governments to counties), local tax revenuesyarekpenditure categories
that include: education, health, welfare, police and fire protection,rdragtructure. By using
this method, the issue of fungibility that has been neglectedewigous research is addressed.
For example, earlier studies did not take into account the budgstodsca local government
makes when it receives a grant from the federal governmerdcfaol supplies. This local
government is able to allocate a smaller amount of funding for goiexpenditures and raise
spending for an entirely different expenditure such as the firertdegra. MaCurdy and
Nechyba’s method is helpful in making transparent such movementsastéts within federal
and local government spending for different expenditure categories.

MaCurdy and Nechyba’'s work is a good basis for the study of adgngographics
because their methods are consistent with previous work. SpegifidalCurdy and Nechyba’s
use of county-level data is in keeping with the discussion betiRetba (1997) and Ladd and
Murray (2001). Poterba examines a panel set of data in an erhpitudy to understand the
relationship between the level of per child education spending and a nomtéemographic
variables including the portion of the population over 65 years old, thempaoitthe population
of school age children (5 to 17 years old), the fraction of thessfadpulation living below the
poverty line or in urban areas, and the fraction of the populationstimatt white. He uses a
panel of state-level data for the 48 contiguous states from 1961, 1971, 1981, atml rieg@dss
the logarithm of per child education spending onto the logarithm of dapioig variables with
state and time fixed effects.

Poterba’s study lays the foundation for additional studies on thet effean aging

demographic structure on public education spending. Ladd and Murray epicaesearch, but
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modify it by examining a different level of data. They use @epaf county level data of the 48
contiguous states for the years 1970, 1980, and 1990 instead of stattatavdlhey argue that
the use of state level data provides a limited view of thetsftdcaging on education spending.
State level data ignores differences across communitiegweitates, differences that affect both
the location decisions of the elderly and spending on education. Amatitezation for using
county level data is due to the fact that local governments aaisignificant share of total
revenue. In 1995-1996, local government accounted for 46 percent of theverale®g, the state
government 47 percent, and the federal government provided 7 percent {daddraay, 2001).
Furthermore, in 20 states, the local share exceeded that sfatke(Ladd and Hansen, 1999).
The use of county level data seems to be the best choice to ptiogideost visibility in this
discussion.

MaCurdy and Nechyba’'s inclusion of five different expendituregmates rather than
just one category is also consistent with Bogart (1991)'s reseémchis study, Bogart
investigates the consequences of omitting quasi-governmental expesdvhen estimating the
demand for local public services. These quasi-governmental expesditdile fire protection
and public works such as streets, drainage, sewers, sewagespigcemrbage and trash
disposal, and public buildings and grounds. Bogart argues that theseexpasditures should
be included in expenditure analysis because they contribute to tlamoein the spending
between states due to a wide range of spending in public worksrangrdiection from one
community to another. Bogart finds evidence of this in his ingpedtf public works and fire
protection expenditures from 179 New Jersey municipalities in 1980. \\thkei data set, the
median per capita public works spending ranges from $60 to $85, a 42 pffmence in

expenditures. Additionally, spending on fire protection in communitiessasy great due to the
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structure of their fire protection forces. A community can haveree that consists of all
volunteers or, at the other extreme, all paid full-time fire figh®ogart finds evidence of biases
that arise in studying how aging demographics affect expenslitlwe to ignoring these quasi-
governmental expenditures. Bogart's study confirms that itmigortant to include a full
accounting of public expenses.

MaCurdy and Nechyba’'s work also includes an examination of caymigrnments’
intergovernmental revenues from the state and/or federal gosetnBy studying the flow of
intergovernmental revenues, MaCurdy and Nechyba adhere tostiad federalism model. In
fiscal federalism, several layers of government co-ex$t eifferent expenditure programs and
responsibilities are assigned to different levels of governmdms. method is in keeping with
studies from Echevarria (1995) and Seitz (2007). Echevarria stdhsthve hypothesis that
different ages demand different kinds of public goods and services. €hissnthere are some
expenditure items that are mainly aimed at satisfyingh#esls of individuals within a specific
age range and there are some that support programs that are indepéadent-rom there, he
creates a model with two levels of government, one regional andadio®al, and three groups
of population according to the age of members. This model is usefuldeed is designed to
analyze the consequences of population growth and how changes in tirictgeesimpose on
the relative needs of different levels of governments in alfisaecy setup. Echevarria argues
that a fiscal federalism model is helpful in evaluating theasmability of the current allocation
of responsibilities for funding expenditures among different levels gofernment as
demographics are projected to change. Echevarria’s work pointsabuhore than one layer of

government exist. The use of a fiscal federalism model is vauablunderstanding how
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different layers of government interact with one another to proddéhe changing needs of
people as the age structure of a population fluctuates.

Seitz (2007) scrutinizes the effects of demographic changedamnafe state, and local
government expenditures in Germany to learn whether or not demagcigaimge will induce
expenditure imbalances among the different levels of government. isowork, Seitz reports
that changes in demographic will produce significant vertical rekpge imbalances between
the federal and subnational (state and local) governments in additiorbalances within the
state and local governments. Unfortunately, Seitz only exanex@snditures and ignores the
sources — revenues — that finance these expenditures. Discussion sdistamability of
government spending is missing in the work; however, MaCurdy andyb@shstudy of
revenues fills in this gap and allows them to answer the question of sustginabili

MaCurdy and Nechyba create a model of fiscal federalisexéamine how expenditure
categories, with different types of spillovers, are funded bgnantunity’s government. In their
model, MaCurdy and Nechyba define three different types dbsgeik: 1) across communities
within the current time period, 2) within the community but across,tiend 3) across
communities and across time. They use a budget constraint for aucaryishgovernment,
which incorporates tax competition and tax exporting. They alsatecr@ public-good cost
function for different types of public goods for a community’s governmartheir set-up public
goods are described along two dimensions. The first dimension igtheftgpillovers the good
generates. There are four different types of public goods irstefrspillovers. These stylized
public goods include:g; is a pure local consumption good with no interregional or
intergenerational spillovers such as a local pgskefers to a pure local investment good with

intergenerational but no interregional spillovers such as localsinércture;gs represents an
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investment with interjurisdictional spillovers such as education;garmdrresponds to a good
with only interjurisdictional consumption spillovers such as pollution odnffhe second
dimension of public goods is cost. Goods of tgpec,, andcs are targeted solely at the young,
middle-aged, and elderly constituents, respectively. The followalde t summarizes the
predictions for funding of expenditure categories MaCurdy and Neckgnstruct from their

theoretical analysis:

Table 1:California County Spending Categories as Convex liinations of Stylized Public Goods

Spillover Cost

Spending Category  Dimension  Dimension Implication from Model

Education (@), G o Central grants targeted at communities with largeng
population

Health 91.( %) ¢1,(¢),cs  Local funding, limited central grants

Welfare (%), (@)° cu(c),(cs)  Mainly local funding if local public good, some ¢ex
funding targeted somewhat to young population
otherwise

Police and Fire 01,(94) (c),c(cs)  Some central funding targeted, somewhat targeted to

Protection communities with middle-aged population

Infrastructure 01,02:03 (c1),c2(c3)  Split between local and central funding, somewaegdted

to communities with large middle-aged popuolati

®n this column, we enclose an item in parenthesésdicate that it is of secondary importance asraponent in
the expenditure category under consideration ausl taceives relatively smaller weight in the peredi
combination of stylized goods making up the catggor

®Depends on whether reductions in poverty are locatate public goods.
Source: MaCurdy and Nechyba(2001)
MaCurdy and Nechyba predict that spending for education, a npasilic good of type
03, is dependent solely upon the proportion of the young population presentdontineunity.
This means that most of the education funding for education will ¢dmmeintergovernmental

transfers. The authors also predict that health, which is tdrgétenostly the young and the

elderly, will get most of its funding from the local level. Theglieve that infrastructure
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spending increases when a community has a large middle-aged pop®#edidintions for other
expenditure categories are interpreted in the same straightforwargema

In addition to the theoretical study, MaCurdy and Nechyba alsotigatsthe empirical
applicability of their model of fiscal federalism. They usgenditure and demographic data
from the Census of Governments for the years 1986-87 and 1991-92 anthdra800 Census
STF3A files for the 58 counties of California to carry out a eeesdional examination. From
there, they regress seven different dependent variables oredaleahographic variables. These
dependent variables include the five expenditure categories (emydadialth, welfare, police
and fire protection, and infrastructure) and the two revenue catsg@ntergovernmental
transfers to counties and local taxes used to fund expendituré®).déimographic variables
include: the fraction of persons in a county aged 0 to 20, the fractperedns in a county aged
65 or older, median income for households in the county, and the fraction ohoblolssm the
county living in rural areas. MaCurdy and Nechyba perform ssgyes on their data in two
different ways: one as expenditure and revenue shares and thasopiegrcapita measures. They
also report two sets of estimates for the model, least sq{ls8gsnd least absolute deviations
(LAD), both of which are performed by implementing bootstrap procedures.

From their research, MaCurdy and Nechyba find how each expenddtegory is
funded (by local tax revenues and/or by intergovernmental reveasiés¢ age demographics of
the counties in California shift. They find evidence suggestingatfee makeup of a county’s
residents strongly influence its allocations across expendiaiegories in both the LAD and LS
estimates. This change in allocations also seem consistertheigitedictions from their model
of fiscal federalism. (See Table 1.) For example, educationndkpees decline when

demographics shift from young to elderly or from young to middedadhey also find that
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spending on infrastructure increases when demographics tend towardsiidbke-aged
population. Their results also show that totals for changes ah éapenditures and revenues
associated with demographic changes are similar (SeessTabland B in Appendix | for
MaCurdy and Nechyba’s results).

MaCurdy and Nechyba provide a useful method in studying how agingpgraphics
affect public expenditures and revenues. Their method grants improvatityisn understand
the flows between expenditure categories and revenues. Howevemdtleadd can be modified
in keeping with other studies, to provide more accurate results. Thessadgchanges to

MaCurdy and Nechyba are explained and examined in the next section.

3. Method

The method for the empirical analysis of this study diffeosnfthat of MaCurdy and
Nechyba in two ways. One modification to the methodology involves exigilde study from
focusing solely on California counties to counties of the 48 continéhtaed States. This
change will allow for the variations that can occur among states to beathptuhe study.

The other deviation from MaCurdy and Nechyba’s method is the usgahel data set
to account for county specific factors and time fixed effecteerahan a just cross-sectional data
set. The rationale for this is that it is important to consitier relationship between aging
demographics and public expenditure and revenues in a time seridsterand Kaganovich
(2004) find that in a cross-section analysis, a negative relationship is presergrbthe fraction
of elderly citizens in a population and education spending, but the same does netrihgbedd
true in a time series. A district with a larger fractiontloé elderly population spends less on

education than districts with a smaller fraction of the eldétbwever, an increase longevity
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raises the overall spending on education since education can besseeway to increase
productivity, which ensures a higher return on savings for retmemevidence of the
significance of longevity suggests that it is not be enoughnplgistudy the cross-sectional
effect of aging populations. Looking at the relationship in a panelséathat covers both cross-
sectional and time series data is more helpful in understandin@giony demographics affect
spending and revenues.

There is an additional strong motivation for using a panel data seicobunt for county
fixed effects and time fixed effects in this study. Theusin of county fixed effects plays a
significant role in mitigating the consequences of the Tiebout bmdlustrated in studies by
Poterba, Ladd and Murray, and Harris et al. The Tiebout bias sudigastpeople vote with
their feet” (Tiebout, 1998). This means that people live in comtmesnin which the local
government satisfies their preferences, i.e. where the availadild quality of facilities and
services funded by the local government match their need. Borpds, families with children
would want to live in communities with high education spending. Accordirgglgommunity
with a larger proportion of school-aged children should have higher speodirggiucation
simply because parents choose to live there due to this higheatieduspending. In this
example, the presence of children does not have any direct impaucation expenditures.
Instead, high education spending is a cause for an increase in semgereof children. By
accounting for county fixed effects, | “eliminate all cortigla between the error term and the
elderly population share in each cross-section and thereby reducgnthianeity bias that
would otherwise occur (Ladd and Murray, 2001). For example, the cowety éffects can

capture factors such as a county’s reputation for quality of édngdadd and Murray, 2001).
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However, Ladd and Murray do note that the county fixed effects do nggletely eliminate the
Tiebout bias since residential location decisithin counties are not addressed.

The fact that this study uses data at the county level is anl ddohefit in the case of
eliminating the Tiebout bias. If this study were to use statelldata, like that of Poterba as
mentioned previously, then the Tiebout bias cannot be as completely addessg is with
county-level data. By using county-level data | can address the spgediffierences between
communities within states which can affect residential looatiecisions in addition to the

movement of households from county to county, rather than just state to state.

4. Replication of MaCurdy and Nechyba
4.1. Data description

The goal of this paper is to first replicate MaCurdy and Meals study, then to deviate
from their methodology using the proposed plan outlined in the previousrsect order to
reproduce the study, efforts were made to follow MaCurdy andyethmethod as closely as
possible. Revenue and expenditure data for the fifty-eight Califocuaties are collected from
the Census of Governments, a survey collected every five yeatiseby.S. Bureau of the
Census, for the fiscal years 1987 and 1992. Each observation providesrdatpeinditures or
revenues in a given county. Data for expenditures are divided inttoltbering categories:
education (K-12 and community colleges), health (including hospitals), pweli@are, and
police and fire protection. A fifth category is created asesidual of all expenditure not
classified in the other categories. It is referred to asstriucture since most of the majority of
the expenditures in the category is devoted to infrastructure eVbaue data is divided into two

categories. The first category refers to intergovernmenatasfiers from the state- and/or federal-
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levels of government to counties, and the second category consistsaohdhat of total local
taxes used to fund expenditures within the county. Revenue and expeddtauae expressed
as shares of total revenue or total expenditure and per capasures. Demographic variables
from the 1990 Census STF3A files are also compiled for Califormientees (MaCurdy and
Nechyba). A detailed description of the data is provided in Appendikable 2 reports the
descriptive statistics for the data | collected. All pecuniaayes are reported in 1990 dollars,
deflated using the CPI (all items) for all urban consumers inwigern region of the United
States.

Table 2, when compared to the corresponding summary statisticsgeideated by
MaCurdy and Nechyba, is almost an exact replica. Howelieretare several points of
divergence. The first difference appears in all per capita mesaamd the population data. The
slight difference in the descriptive statistics for per capitaesis related to the difference in the
population data used. The population data is from the Census of Governmbiats, isv
presumably the same source as MaCurdy and Nechyba used to bbtaidata. A second
difference in the descriptive statistics is the in tax shackintergovernmental share reported for
1992. Again, the data is from the Census of Governments, the same aotine¢ of MaCurdy
and Nechyba. Both differences in my data set could be contribugedumber of reasons, such
as an update of the data. Despite the differences, | can contittueheidata set since the
variation is insignificant. (See Table C in Appendix | for MaCuethd Nechyba’'s summary

statistics table.)
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Table 2:Summary Statistics, California Counties in 1990

Mean Minimum Lower Quartile Median Upper Quartile  Maximum
Variable 1987 1992 1987 1992 1987 1992 1987 1992 1987 1992 1987 1992
County expenditure and revenue variables
Population (1,000s)  465.2 513.1 1.3 11 31.8 36.7 120.1 1335 432.7 480.6 8295.863.3
Total expenditure
($millions) 1.124 1.389 0.007 0.007 0.078 0.099 0.272 0.333 1.114 0.428792 24.304
Total revenue
($millions) 1.182 1.427 0.006 0.008 0.078 0.096 0.291 0.338 1.129 1.387.362 26.227
Education share (%) 0.383 0.383 0.198 0.199 0.339 0.343 0.381 0.381 0.426 0.42%650 0.563
Health share (%) 0.101 0.114 0.017 0.0220.044 0.057 0.095 0.094 0.146 0.163 0.283 0.335

Welfare share (%) 0.110 0.113 0.036 0.047 0.079 0.083 0.104 0.104 0.141 0.142170 0.204
Police and fire

protection share (%) 0.073 0.072 0.032 0.031 0.058 0.059 0.071 0.067 0.086 0.083240 0.141

Infrastructure share (%)0.333  0.318 0.177 0.169 0.276 0.266 0.340 0.313 0.371 0.365810 0.478

Intergovernmente

transfers share (%) 0.502 0.484 0.307 0.259 0.416 0.411 049 0.492 0571 0.556320 0.689
Taxes share (%) 0.498 0.516 0.268 0.311 0.429 0.444 0504 0508 0.584 0.588930 0.741
Education per capit

(1,000s) 0.941 1.030 0582 0.610 0.802 0.862 0.887 0.972 1.050 1.178811 2.164
Health per capit:

(1,000s) 0.253 0.321 0.040 0.056 0.111 0.131 0.228 0.261 0.348 0.4206480 1.286
Welfare per capiti

(1,000s) 0.269 0.302 0.105 0.113 0.189 0.146 0.272 0.295 0.328 0.37@760 0.582

Police and fire
protection per capita

(1,000s) 0.181 0.196 0.081 0.094 0.136 0.144 0.171 0.176 0.203 0.2156420 0.776
Infrastructure per capi

(1,000s) 0.846 0.873 0.414 0.442 0.647 0.656 0.747 0.806 0.883 0.95B463 1.898
Total expenditures pe

capita (1,000s) 2491 2723 1.814 1981 2123 2280 2.335 2560 2.648 2.81545 6.301
Taxes per capit

(1,000s) 1296 1410 0.734 0.731 1054 1.151 1.252 1.342 1.466 1559103 3.016
Intergov. transfers pe

capita (1,000s) 1303 1.325 0.642 0.620 1.051 1.043 1.268 1.232 1.426 1.532323 3.556
Total revenue per capi

(1,000s) 2599 2735 1.850 2.026 2.194 2.284 2470 2.488 2.800 2.88%385 6.484

Demographic variables (as of 1990)
Fraction of householc

in rural areas 0.365 0.000 0.107 0.296 0.633 1.000
Median househol

income ($10,000) 3.056 2.049 2.445 2.875 3.506 4.854
Fraction of populatiol

aged 0-20 0.304 0.194 0.282 0.298 0.330 0.393
Fraction of populatiol

aged 21-64 0.568 0.506 0.543 0.563 0.590 0.661
Fraction of populatiol

aged 65 and up 0.128 0.061 0.102 0.122 0.151 0.264

Note: All monetary values are in 1990 dollars, defldbgdhe CPI for all urban consumers in the westegion of the United States.
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4.2. Empirical specification

In order to understand the relationship among the five expenditur@categnd revenue
types, MaCurdy and Nechyba use separate empirical speoifisatvith each revenue and
expenditure measure of as dependent variables. The following masiinsted according to
the seven specifications:

yj = BLYOUNG; + B,OLD; + BsINCOME; + B,RURAL, + &;.

In the model, the subscript= 1-7 indicates the seven different specifications. In the ssigme
equation,y is the vector of expenditure or revenue variables for eachddudty, eaclp is a
parameter value and is the disturbance variable. In this equation, there are four control
variables. They include: the fraction of persons in a county age®0 (YOUNG), the fraction
of persons in a county aged 65 or older (OLD), median income for househdius county
(INCOME), and the fraction of households in the county living in raraes (RURAL). This
analysis also considers two forms of revenue and expenditure dadsunee expressed as
budget shares, and measures reported as per capita expenditures and revenues.
4.3. Regression results

The next two tables report two sets of results of thenasts of the model. Table 3
reports the results for expenditure and revenue shémeTable 3, the first column lists the
dependent variables. Each expenditure and revenue share isthgeaof the 1987 and 1992
data. For example, “Education share” is the result for wisl0.5 (1987 education expenditure
/ 1987 total expenditure) + 0.5 (1992 education expenditure / 1992 total expsEndiarilarly,
“Intergovernmental transfer share” is the resultwhichy = 0.5 (1987 intergovernmental
transfers / 1987 total revenue) + 0.5 (1992 intergovernmental transi®@2 total revenue).

Two sets of estimates are reported in the table. The top nesdtch row is the ordinary least

http://digitalcommons.iwu.edu/uer/vol5/iss1/10
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Table 3:Effects of Population Age Composition on Expendiamd Revenue Shares for
California Counties in 1990

Proportion in Age Group

Median
20 and 65 and Income
Budget Measure Below Above  ($10,000s) Rural Intercept
Expenditure shares
Education share 1.086** 0.616** 0.005 0.042* -0.057
(0.280) (0.302) (0.016) (0.036) (0.154)
0.849** 0.845* 0.007 0.026 -0.014
(0.478) (0.641) (0.024) (0.062) (0.271)
Health share 0.049 0.518* 0.009 0.009 -0.005
(0.328) (0.354) (0.019) (0.043) (0.180)
-0.090 0.606* 0.003 -0.034 0.055
(0.576) (0.529) (0.032) (0.071) (0.315)
Welfare share 0.195* 0.033 -0.040**  -0.062** 0.192*
(0.137) (0.148) (0.008) (0.018) (0.075)
0.274* 0.117 -0.042*  -0.072* 0.169**
(0.167) (0.220) (0.008) (0.023) (0.088)
Police and fire protection -0.264** -0.156** 0.007** -0.021** 0.158**
share (0.069) (0.074) (0.004) (0.009) (0.038)
-0.147* -0.014 0.010* -0.028* 0.096*
(0.113) (0.175) (0.005) (0.014) (0.061)
Infrastructure share -1.066** -1.011* 0.018* 0.031 0171
(0.252) (0.272) (0.014) (0.033) (0.138)
-1.166*  -0.960** 0.028** 0.020 0.703**
(0.375) (0.537) (0.015) (0.052) (0.189)
Revenue shares
Intergovernmental 0.674* -0.046 -0.083* -0.018 0.554**
transfer share (0.377) (0.407) (0.022) (0.049) (0.207)
0.867** -0.081 -0.091* -0.065 0.548
(0.518) (0.836) (0.029) (0.065) (0.313)
Taxes share -0.674** 0.046 0.083** 0.018 0.446**
(0.377) (0.407) (0.022) (0.049) (0.207)
-0.867* 0.081 0.091* 0.065 0.452*
(0.548) (0.864) (0.030) (0.063) (0.329)

Notes The LAD estimates and standard errors were coespwith bootstrap procedures (with 1,000
sample draws). For each budget measure, thedinsshows the least squares coefficients, and the

second row shows the least absolute deviationdicieaets. Numbers in parentheses are standard

errors.

* Statistically significant t the 75% confidencedt

confidence level.
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squares coefficient (OLS), with its corresponding standard dewiegported underneath. Under
this standard deviation is the bootstrapped coefficient for leastiuadsdeviations (LAD)
estimates, which are computed with bootstrap procedures with 1,000 shayée The standard
deviation for the bootstrapped LAD estimation is presented immediately below.

The estimates in Table 3 show that increasing the share ybting population increases
education expenditure while decreasing the funding going to paliddi@@ protection and to
infrastructure. In addition, there is some evidence indicating tlhager proportion of the young
leads to higher public welfare spending, but this is only statiltisignificant at the 75 percent
confidence level. In terms of revenue, an increase in the young popukdids to greater
funding from intergovernmental transfers paired with a smaller amount afue¥em taxes.

An increase in the elderly share in the county also caudesraase in the spending on
infrastructure. The coefficients on both revenue groups are not sagrtifbut the results suggest
that an older population would result in lower proportions of intergoverningatesfers and
more from taxes. These results from the regression confirmotiaCurdy and Nechyba and
the predictions of Table 1. (See Table D in Appendix | for MaCuatd Nechyba’s
corresponding results.)

Table 4 reports the results for expenditures and revenue shhaeeBrst column lists the
dependent variables. Expenditure and revenue per capita is catstascthe average of the

1987 and 1992 per capita data. For example, “Education per capita” esthiefor whichy =

0.5 (1987 education expenditure / 1987 population) + 0.5 (1992 education expenditure / 1992

population). The OLS and bootstrapped LAD coefficients and standardidesiate reported in

the same way as Table 3. The estimates reported in Table 4 largefyncivefiinsights provided

http://digitalcommons.iwu.edu/uer/vol5/iss1/10
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Table 4:Effects of Population Age Composition on per Capxpenditures and Revenues
for California Counties in 1990

Proportion in Age Group

Median
20 and 65 and Income
Per Capita Measure Below Above  ($10,000s) Rural Intercept
Expenditure per capita
Education per capita 1.527* -0.127 -0.057 0.388** 0.569
(1.025) (1.104) (0.059) (0.133) (0.562)
1.319* -1.266 -0.046 0.425* 0.732*
(0.986) (1.766) (0.051) (0.167) (0.592)
Health per capita -0.466 0.745 -0.026 0.024 0.405
(1.023) (1.103) (0.059) (0.133) (0.561)
0.031 0.279 0.035 0.113 0.060
(1.886) (1.581) (0.095) (0.206) (0.993)
Welfare per capita 0.142 -0.546* -0.116**  -0.077* 0.694
(0.360) (0.387) (0.021) (0.047) (0.197)
-0.187 -0.771 -0.127* -0.091* 0.852**
(0.715) (0.930) (0.029) (0.073) (0.387)
Police and fire protection -1.417* -1.523** -0.012 0.043 0.834*
per capita (0.366) (0.395) (0.021) (0.048) (0.201)
-0.915* -0.728 -0.009 -0.093 0.606**

0.477) (0.730) (0.018) (0.058) (0.273)
Infrastructure per capita -6.110**  -7.662** -0.085 04583 3.765**
(1.655) (1.783) (0.095) (0.215) (0.907)

-4.058*  -5.138*  -0.051 0.089 2.790%
(2.412)  (3.846)  (0.094)  (0.264)  (1.435)

Total per capita -6.323*  -9.113%  -0.296*  0.913*  6.33*
(3.045)  (3.281)  (0.174)  (0.396)  (1.669)
-2.333 -6.007  -0.287* 0.329 4.778*

(5.454)  (7.309)  (0.239)  (0.539)  (3.171)
Revenue per capita

Intergovernmental 0.022 0.881* 0.044* 0.138** 0.693*
transfer per capita (0.512) (0.552) (0.029) (0.067) (0.281)
-0.587 -0.529 0.024 0.256** 1.076**
(0.946) (1.108) (0.034) (0.107) (0.492)
Taxes per capita 0.088 -0.464 0.016 0.020 0.905**
(0.679) (0.732) (0.039) (0.088) (0.373)
-0.769 -1.452* -0.022 0.072 1.374*
(0.798) (1.046) (0.036) (0.113) (0.393)
Total per capita -8.653*  -10.291**  -0.393* 0.739** T4**
(3.140) (3.383) (0.180) (0.408) (1.722)
0.365 -2.854 -0.253 0.170 3.489

(6.438)  (8.770)  (0.282)  (0.602) 3.730

Notes The LAD estimates and standard errors were coaapwith bootstrap procedures (with 1,000
sample draws). For each per capita measure, 8tediwv shows the least squares coefficients, aad th
second row shows the least absolute deviationdiceats. Numbers in parentheses are standard
errors.

* Statistically significant t the 75% confidencerdd  ** Statistically significant at the 90'

confidence level.
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on the relationships between demographics and spending of Table Jafe& in Appendix |
for MaCurdy and Nechyba’s results.)

There is one important point in this section of the empiricalyaisathat diverges from
that of MaCurdy and Nechyba. They perform bootstrapped LAD es8nmiatéheir empirical
analysis whereas | did not. However, when comparing the results with thataiginal authors,
the implications are very similar.

4.4. Implications of findings

In replicating the study of MaCurdy and Nechyba, the method pfoerg the budgetary
consequences of changing the age composition of a California copapugation using results
from OLS and LAD regressions are also reproduced. This is displayed esTaahd 6.

Tables 5 and 6 are constructed in a similar way. A single diféer between the tables
stems from the fact that one is an examination of OLS est&wehile the other examines results
from least absolute deviation estimates. The information in thbsestis drawn from Table 4, in
which all dependent variables are reported in per capita valuesfirst column of each table
describes the demographic change under scrutiny. The firshvestigates the consequences of
increasing the fraction of middle-aged people by decreasinigatizon of elderly people by the
same magnitude, while the fraction of young people is held constamtsetond and third rows
are created in a similar fashion. The second column in each tabke the prediction of the
effect of the demographic shift on per capita expenditures. fiin@ ¢olumn calls out the
projection of the effects of the demographic shift on per capgagovernmental transfers and
local government taxes when demographic shifts are applied. Tiresvia both columns are

simply the consequences implied by the point estimates in Bafdlbe last row of each table

http://digitalcommons.iwu.edu/uer/vol5/iss1/10
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describes the effects generated by shifting the demograpbics yfoung to old, which are

calculated by subtracting the young coefficients from the elderly cuafts reported in Table 4.

Table 5:Budgetary Consequences of Changing the Age Corigwosita County’s Population in California in 1990,
Ordinary Least Squares Estimates (MaCurdy and NeglsyMethod)

Shift in Age Composition of

Population Effects on Expenditures Effects on Revenues
Old => middle-aged Education  + $127 IG Transfers  -$881
Police and Fire  + $1,523 Own Taxes + $464
Infrastructure  + $7,662 Total
Total + $7,312 - $417
Young => middle-aged Education - $1,527 IG Trarssfer - $22
Police and Fire  + $1,417 Own Taxes - $88
Infrastructure  + $6,110
Total + $6,000 Total - $110
Young => old Education - $1,400 IG Transfers  + $859
Public Welfare - $688 Own Taxes - $552
Police and Fire - $106
Total - $2,194 Total + $307

Table 6:Budgetary Consequences of Changing the Age Corigwosita County’s Population in California in 1990,
Least Absolute Deviation Estimates (MaCurdy andhylea’'s Method)

Shift in Age Composition of

Population Effects on Expenditures Effects on Revenues
Old => middle-aged Education + $1,266 IG Transfers- $529
Police and Fire  + $728 Own Taxes + $1,452
Infrastructure  + $5,138
Total + $7,132 Total + $1,981
Young => middle-aged Education - $1,319 IG Trarssfer + $587
Police and Fire  + $915 Own Taxes + $769
Infrastructure  + $4,058
Total + $3,654 Total + $1,356
Young => old Education - $2,585 IG Transfers  + $58
Public Welfare - $584 Own Taxes - $683
Police and Fire  + $187
Total - $2,982 Total - $625
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Note that not all expenditure categories appear in Tables 5 @®he.expenditure
categories that do appear in the first and second rows areedebasted on the fact that at least
one of the estimated coefficients in Table 3 or 4 is gtalbt significant at the 90 percent
confidence level for either LAD or OLS estimates. This mehasit a coefficient is significant
at the 90 percent confidence level for the LAD estimate, buon@LS, it will still be reported.
The expenditure categories that appear in the third row areodatedgn which the linear
combinations of the coefficients of young (20 and Below) share ah@5land Above) share in
Table 3 or 4 are significant at the 90 percent confidence lexelither LAD or OLS estimates.
Table 7 on the next page lists the results of these linear combinations.

In Table 7, the first column lists the dependent variables. The seodmarc shows
results for budget share figures and the third column reporteshés for per capita measures.
The results of the linear combinations of the coefficients of tlegy (20 and Below) share and
the old (65 and Above) share for OLS estimators are at the tepcbf row with its standard
error immediately underneath. Underneath these standard errattseateefficients for LAD
estimates with corresponding standard errors underneath.

In investigating the budgetary consequences of changing age composiigiown in
Tables 5 and 6, | have ascertained different implications tharothdaCurdy and Nechyba.
(See Tables A and B in Appendix | for MaCurdy and Nechyba’'s budgetargqumrsces. Tables
A and B mostly confirm the predictions MaCurdy and Nechyba repdrable 1.) MaCurdy and
Nechyba find that, “While the total for changes in expenditures evehues associated with
each demographic shift may appear to produce budgetary imbalancentamralehypothesis
tests indicate that total changes in expenditures and revereiee\ar significantly different

from one another for any of the shifts consideredhgugither LS or LAD” (MaCurdy and
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Table 7:Linear combinations of Coefficients of Young and Shares for Expenditure and Revenue Shares and
per Capita Expenditure and Revenue for Californ@u@ties in 1990

Measure Budget Share Per Capita
Expenditures
Education 0.470** 1.654**
(0.247) (0.904)
0.005 2.585*
(0.462) (1.262)
Health -0.469* -1.211*
(0.290) (0.903)
-0.696* -0.248
(0.543) (1.533)
Welfare 0.161* 0.687**
(0.121) (0.317)
0.158 0.584
(0.144) (0.620)
Police and fire protection -0.108** 0.106
(0.061) (0.323)
-0.133* -0.187
(0.114) (0.389)
Infrastructure -0.055 1.553
(0.223) (1.460)
-0.206 1.080
(0.385) (1.993)

Revenue shares

0.720** -0.858**
Intergovernmental transfer (0.333) (0.452)
0.948* -0.058
(0.578) (0.683)
Taxes -0.720** 0.552
(0.333) (0.600)
-0.948* 0.683
(0.591) (0.755)

* Statistically significant t the 75% confidencerdd  ** Statistically significant at the 90% dinrence level.
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Nechyba, 2001). Instead, | find that total changes in per cappganditures and revenues
associated with each demographic shift are vastly different from one another

Analyzing the budgetary consequences of age compositions inatteemof MaCurdy
and Nechyba is helpful because it makes visible the way degtugrshifts affect total revenues
and expenditures. However, | suggest a different approach be takerompéishing this task.
Instead of reporting the change in individual expenditure and revenuerasegnd finding the
sum of all the categories reported to find the total change in expenger capita and revenue
per capita, | suggest that budgetary consequences can be foumaphy ®mparing the point
estimates of total expenditure per capita and revenue per tafetafrom Table 4. The reason
for this alternative method is to minimize the standard error. \Mdiféerent expenditure (or
revenue) categories are added together in order to find thehatade; the standard errors of all
the categories are compounded together. As a result, the standardf éhe resulting sum of
revenues or expenditures tends to be high. By simply taking theptatahpita revenue or total
per capita expenditure point estimates in Table 4 to compare how atleeyaffected by
demographic shifts, the standard error is kept as small ablgosdie results of this alternative
method using OLS estimates are presented in Table 8 and this resghl LAD is shown in

Table 9.

Table 8:Budgetary Consequences of Changing the Age Congoositia County’s
Population in California in 1990, Ordinary Least $gas Estimates (Alternative Method)

Shift in Age Composition ¢

Population Effects on Total Expenditure  Effects on Total Revenu
Old => middle-aged + $9,113 + $10,291
Young => middle-aged + $6,323 + $8,653
Young => old - $2,790 - $1,638
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Table 9:Budgetary Consequences of Changing the Age Conguosita County’s
Population in California in 1990, Least AbsoluteViion Estimates (Alternative Method)

Shift in Age Composition ¢

Population Effects on Total Expenditure  Effects on Total Rewenu
Old => middle-aged + $6,007 + $2,854
Young => middle-aged + $2,333 - $365
Young => old - $3,674 - $3,219

The total revenue and expenditure changes in Tables 8 and 9 mostgpoont to the results of
MaCurdy and Nechyba in analyzing budgetary consequences. Thesiihfates show that per
capita revenues and per capita expenditures shift in a simdhioh as one another as the age
composition alters. The LAD estimates do not show this result whiétng the demographics
from old to middle-aged and from young to middle-aged. However, akth&D figures are
neither statistically significant at the 90 percent confiddeeel nor the 75 percent confidence
level as shown in Table 4. Admittedly, these tables do not makeevibibichanges in individual
expenditure and revenue categories due to shifting demographicsottiebute to the total
change. However, that information is available in the form ofdsaBland 4, which display the

effects of population age composition on individual expenditures and revenues.

5. A different look at California

MaCurdy and Nechyba examine how aging demographics affecxienditures and
revenues of the fifty-eight counties of California in 1990. But whapéeas if | examine the
fifty-eight counties of California in 2000? Will the resultsthe same? What if | examined the

counties of California with county fixed and time fixed effects?
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5.1. Data description, empirical specifications, and regression resuli€dbfornia counties in
1990, 2000 and with fixed effects

To investigate how aging demographics affect the expendituregaeues of the fifty-
eight counties of California in 2000, | repeat almost the samboahets described previously.
One divergence in the methodology involves using a different datalTket new data set
originates from the same sources as that of MaCurdy and biechiie new data set contains
revenue and expenditure data for the fifty-eight California countiesy fthe Census of
Governments for the fiscal years 1997 and 2002. Demographic variaibteshie 2000 Census
STF3A files are used. (See Table F in Appendix | for the summaryistaft this data set.)

The same model as previously described is estimated using thi20@0 California
county data set. There are two additional differences in methodolbgymbdel is estimated
using only OLS estimators for this data set. In addition, alliipecy values for revenues and
expenditures are reported in 2007 dollars, which are deflated usi@iPth@ll items) for the all
urban consumers in the United Statés.order to allow for comparison with measures reported
in the same dollars, this procedure is performed with the 1990 @@dfcounty data set. The
results of the OLS estimates are reported in Table 10 and Thbleable 10 reports the effects
of population age composition on expenditure and revenue shares. Table ajsdispleffects
of population age composition on per capita expenditure and revenue. Foalidet) the first
column underneath each independent variable refers to coefficientsieabtaiom 1990
California county data, while the second column refers to 2000 California county data.

The third column under each explanatory variable in Tables 10 andlays the

coefficients of OLS estimators for a different model, one that uses a penggédata set created

% Note that median household income, an explanatarigble, is not in 2007 dollars. Instead, it i2D00 dollars.
To get point-estimates for median household incate#iate using CPI.
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by combining the 1990 and 2000 data sets to examine the fifty-eighteohtCalifornia with
county and time fixed effects. The model is as follows:

Yiit = P1IYOUNG;; + B2OLD;i + B3INCOME;: + BsaRURALj: + 8j + Tjt + €iit.
This model is very similar to the previous model except for skadditions. In this regression
equation, the subscriptrepresents county artddenotes time. In additiord captures county
fixed effects accounts for time fixed effectande is the disturbance variable.

All parameters and explanatory variables remain the samea.tAs previous model, this
analysis also considers the two different forms of revenue and eipendata: measures
expressed as budget shares, and measures reported as per capita expendiaemsesd r

The results of Tables 10 and 11 for California counties in 1990 yaageée with that of
Tables 3 and 4. The revenue and expenditure share estimateacihe ke same while the per
capita and the per capita measure coefficients have changeddajar, which is to be expected
since the only disparity between the 1990 regressions in Tables 10 amdl in Tables 3 and 4
is the CPI used to deflate the revenue and expenditure medsaovesver, in comparing the
results of the three data sets, the conclusions to be drawn ahe isainte. This is evident when
comparing the relationship (positive or negative) between agpasnon and expenditure and
revenue. Table 12 summarizes the differences between the ¢ffestisve or negative) of age
demographics shares on expenditures and revenue shares. Table 13hiedafimmation for
per capita expenditure and revenue.

Tables 12 and 13 show the signs of estimated coefficients &br egenditure and
revenue category. These tables show that the relationships bettemeographics and

expenditures and revenues change when looking at the three diffet@rsteta For example,
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Table 12 Summary of Changes of Young Share and Old Shar@9i@, 2000, and Panel Califorr
County Data Sets for Expenditure and Revenue Shares

20 and Below 65 and Below
Budget Measure 1990 2000 Panel Data 1990 2000 Panel Data
Expenditure shart
Education share i X% R i 4Rk + Rk
Health share + - - 4% + kK
Welfare share +* + +* + + L
Police and fir - -* - R + -
protection share
Infrastructure share Xk xE Xk xk kK +
Revenue shar
Intergovernment: +* + + - * +*
transfer share
Taxes share -kx - - + +* *

* Statistically significant at the 75% confidenew¢l. ** Statistically significant at the 90%rdaence level.

spending on health increases when the young proportion grows accardireg 1990 data set,
but according to the panel data set, the relationship is negative.

Additionally, according to the tables, some relationships change wbmparing one
year to another. For instance, intergovernmental transfera/ise the young population share
increases for the year 1990, but the relationship is negative in 208theRlth, police and fire
protection, public welfare, taxes, and intergovernmental transfersatieeted by age
demographics in a different way in 1990 than in 2000. The tables als¢ ttegitothe effects of
age demographics on health, police and fire protection, infrastruchar@udlic welfare shift in
the opposite direction when time and/or county fixed effects areedpflhis may mean that a

least these expenditure categories are affected by the Tiebout biasppiatgh@ose to live in
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Table 13:Summary of Changes in 1990, 2000, and Panel CalddoCounty Data Sets for per Capita
Expenditures and Revenues

20 and Below 65 and Below
Per Capita Measure 1990 2000 Panel Data 1990 2000 Panel Data
Expenditure per capita
Education per capita +* 4% + - x +
Health per capita - - X + + %%
Welfare per capita + - + * * +
Police and fire
protection per capita xx xx - _xk k% _kk
Infrastructure pe
capita ok K * R ok +
Total per capita e - * K Sk ok
Revenue per capita
Intergovernmente
transfer per capita + - Rk +* - +
Taxes per capita + + _* - + _kk
Total per capita +¥* + - kk kk *

* Statistically significant at the 75% confidenew¢l. ** Statistically significant at the 90%rdadence level.

specific counties according to the counties’ spending. The samecatmui applies to
intergovernmental transfers and taxes.
5.2. Implications of findings

Table 14 examines the implications of the OLS regression sesulthe alternative
method proposed in Section 4.4. (See Tables G, H, and | in Appendix hébysia of
implications using MaCurdy and Nechyba’s method to compare. Relaln this method

largely correspond to the findings of Tables 5 and 6 in this paper.)

http://digitalcommons.iwu.edu/uer/vol5/iss1/10
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Table 14:Budgetary Consequences of Changing the Age Corgposita County’s Population in California usil
1990, 2000, and Panel Data Sets, Ordinary Least&8puEstimates (Alternative Method)

Effect on Total per Capita Expenditures Effect on Total per Capita Revenues

Shift in Age Composition ¢ Panel Data Panel Data
Population 1990 2000 Set 1990 2000 Set
Old => middle-aged + $14,502 + $21,574 + $12,388 + $16,380 $24,839 + $10,350

Young => middle-aged + $10,067 + $7,497 + $8,842 + $13,772 $7,493 + $4,274

Young => old - $4,435 - $14,077 - $3546 - $2,608 - $17,346 -6,0%6

The budgetary consequences due to changing the age composition of ascounty

population in California according to the 1990, the 2000, and the panel talargely confirm

the findings of MaCurdy and Nechyba and my version of their asalysTables 8 and 9. The
totals for changes in expenditures and revenues associated @etnagraphic transformation
seem to generate budgetary imbalances. However, these budgdbatgnices are rendered
benign as total change in expenditures and revenues tend to changenitaamanner. This

suggests that, at least for California counties, aging demioigea do affect expenditure
categories; however, intergovernmental transfers and/or tanueseespond in a similar way in

an attempt to bridge the change in public spending.

6. A look at the United States

Now that | have examined the counties of California in 1990, 2000, and withyGmauht
time fixed effects, what happens when | extend the study to the rest of ted Btates?
6.1. Data description

In examining how aging demographics affect the revenues and expenditiceunties
in the United States, a new 1990, 2000, and panel data set is needed. Batahgsonce again
collected from the same sources. Revenue and expenditure laeeedalrom the data for the

Census of Governments for the fiscal years 1987, 1992, 1997 and 2002 forallrtkies in the
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United States, except for Washington D.C., counties in Hawaii ansk#laand any other
counties with missing data for any of the years under exéimmgMissing data results from
county boundaries being redrawn so that new counties are addednorawdd.) The total
number of counties investigated amount to 3,103 counties. Demographic esaffiaoh the
1990 and 2000 Census STF3A files are also used. Note that all pectariables are reported
in 2007 dollars, deflated using the CPI (all items) for all urbanwuoess in the United Statés.
(See Tables J and K in Appendix | for summary statistics ofl&8® and 2000 Unites States
county data sets.)
6.2. Empirical specification

The empirical specification for the 1990, 2000, and panel datasséte isame as in
Section 5.
6.2. Regression results

Tables 15 and 16 show the results of OLS estimates of thedhtaesets constructed.
These tables have the same format as that of Tables 10 an&ié. Ib reports effects of
population age composition on expenditure and revenue shares. Table 16 dmplkyscts of
population age composition on per capita expenditure and revenue. LiKaltfognia results,
the regressions from using 1990 United States county data, 2000 United States dayatydda
panel data set of 1990 and 2000 United States county data yield cogfingights on how age

demographics affect expenditures and revenues.

* Note that median household income, an explanatarigble, is not in 2007 dollars. Instead, it iS#90 or 2000
dollars. To get point-estimates for median housghuwiome, deflate using CPI.
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Table 17 recaps the negative or positive effects of aging deyiugs on expenditure and
revenue shares, while Table 18 sums up the consequences for pengagititare and revenue.
Tables 17 and 18 are formatted the same way as Tables 12 and 18.tabtes report that the
effect of age demographics on expenditures and revenues vary from one data setrto anothe
As with California, Tables 17 and 18 show that the relationships betdesaographics
and expenditures and revenues differ when comparing the three data Bet instance,
infrastructure expenditures decrease as the elderly proportiopagecrin 1990, but the
relationship is actually positive when time and/or county fixeéctdf are added. However,
unlike in the case of California, only one effect is different wtmmparing 1990 to 2000. When
the share of the elderly population grows, the taxes increak@9i, but decrease in 2000. It
seems as if the element of time does not have a signifrcdé@twhen investigating the

expenditures of counties of the United States.

Table 17:Summary of Changes of Young Share and Old Shdr@9@, 2000, and Panel United States
County Data Sets for Expenditure and Revenue Shares

20 and Below 65 and Below
Budget Measure 1990 2000 Panel Data 1990 2000 Panel Data
Expendiure shares
Education share +x% X% x5k _xk _x% *
Health share +** +** o + 4K Rk
Welfare share - ¥ + HE ok *
Police and fire - -k -k ke ok +
protection share
Infrastructure share -xx R4 kk 4 K *
Revenue shares
Intergovernmental - * r* Sk B 4
transfer share
Taxes share X% X% R HE rx *

* Statistically significant at the 75% confidenewél. ** Statistically significant at the 90%rd@ence level.
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Table 18:Summary of Changes in 1990, 2000, and Panel Ufitates County Data Sets for per
Capita Expenditures and Revenue

20 and Below 65 and Below
Per Capita Measure 1990 2000 Panel Data 1990 2000 Panel Data
Expenditure per capita
Education per capita +** 4 + ek i -
Health per capita 3% rk - % Sk 4%
Welfare per capita + + +* x% % -
Police and fire
protection per capita -k k% xx kk - 4HH
Infrastructure pe
capita + % * ¥ o kk
Total per capita 3% rk K % +x% -
Revenue per capita
Intergovernmente
transfer per capita k% ek X% X% - kK
Taxes per capita +** R +* H* - +*
Total per capita A% H* x EE ok +*

* Statistically significant at the 75% confidenewél. ** Statistically significant at the 90%rdalence level.

Tables 17 and 18 also indicate that, like California countgiagademographics affect
health, police and fire protection, infrastructure, public welfare spgndind both revenue
categories of United States counties in the opposite direction twhenand/or county fixed
effects are applied. This may be evidence that these partaatigories, at the very least, are
affected by the Tiebout bias since the addition of fixed effects has chisasydd.

6.3. Implications of findings
Table 19 below examines the budgetary consequences of shiftimgggraphics of a

county in the United States with 1990, 2000, and panel data sets on tatapip@rexpenditure
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and per capita revenue. (See Tables L, M, and N in Appendix | ftysanaf implications using
MaCurdy and Nechyba’s method to compare. Again, results froom#tisod largely correspond

to the findings of Tables 5 and 6 in this paper.)

Table 19:Budgetary Consequences of Changing the Age Coriggosita County’s Population in California usit
1990, 2000, and Panel Data Sets, Ordinary LeasaguEstimates (Alternative Method)

Effect on Total per Capita Expenditures Effect otial per Capita Revenues
Shift in Age Composition ¢ Panel Data Panel Data
Population 1990 2000 Set 1990 2000 Set
Old => middle-aged - $4960 - $6,653 + $678 - $5,175 -  $6,769  $942
Young => middle-aged - $5226 - $4879 + $1685 - $5598 - 9% + $2,012
Young => old - $266 + $1,774 + $1,007 - $423 + $1,857 + $2,954

The budgetary consequences of changing the age composition of changbumty’s
population in California according to the 1990, the 2000, and a panel ditegebt confirm the
findings of MaCurdy and Nechyba and my version of their anailysisbles 8 and 9. The totals
for changes in expenditures and revenues associated with a demotnapfmrmation seem to
generate budgetary imbalances. However, these potential budgetaalances in county
governments are rendered benign as total change in expenditureseameesetend to change in

a similar manner.

7. Comparing California and the United States

The previous sections have compared the counties of the United SichtesGalifornia
within their respective triad of data sets. How about comga@alifornia counties to all the
counties of the United States? Is it legitimate to apply the resultditdr@ia counties to the rest

of the counties in the United States?
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Tables 20 and 21 provide an answer to whether the effects of @égmggraphics on
expenditures and revenues using 1990, 2000, and panel data sets for @atdormties and
United States counties differ. Table 20 examines budget siarkesTable 21 investigates per
capita measures. The information presented in the tables repattér@are a good number of
conflicting effects that appear when comparing the counties Idb# and the United States.
This implies that, at least in terms of the direction of tieceff aging demographics, the results

of California counties cannot be extended to the counties of the United States.

Table 20:Do the Effects of Aging Demographics on Expenditumg Revenue Shares Differ when
Comparing the Data Sets from California Countieshtat of United States Counties?

20 and Below 65 and Below
Budget Measure 1990 2000 Panel Data 1990 2000 Panel Data
Expendiure shares
Education share No No No Yes Yes Yes
Health share No Yes Yes No No Yes
Welfare share Yes Yes No No No Yes
Police and fire No No No No Yes Yes
protection share
Infrastructure share No No No Yes Yes Yes

Revenue shares
Intergovernmental Yes Yes No No No No
transfer share

Taxes share Yes Yes No No No No

* Statistically significant at the 75% confidenewél. ** Statistically significant at the 90%rdadence level.
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Table 21:Do the Effects of Aging Demographics on per CaBipenditures and Revenues Differ
when Comparing the Data Sets from California Coesito that of United States Counties?

20 and Below 65 and Below
Per Capita Measure 1990 2000 Panel Data 1990 2000 Panel Data
Expenditure per capita
Education per capita No No No Yes Yes Yes
Health per capita Yes Yes No No No Yes
Welfare per capita No Yes No Yes Yes Yes
Police and fire
protection per capita No No No No No Yes
Infrastructure pe
capita Yes No No Yes Yes Yes
Total per capita Yes Yes No Yes Yes No
Revenue per capita
Intergovernmente
transfer per capita Yes No Yes Yes No Yes
Taxes per capita No Yes Yes Yes No Yes
Total per capita No No No Yes Yes Yes

* Statistically significant at the 75% confidenexél. ** Statistically significant at the 90%rdaence level.

8. Conclusion

This study is designed to answer the question: How doesngelrathe age composition
of a county’s population alter a local government’s spending on public gmaoldsn its sources
(local taxes or state/federal) for funding these expendituresCukdly and Nechyba find that
their regressions results, which are generated using data fioitykeaght California counties in
1990, largely correspond with their predictions, which are summarnZzZgable 1. They find that

infrastructure and police and fire protection are indeed public googstedrat middle-aged
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communities. An increase in the share of the elderly population dreirydung population
causes a decrease in spending for these two categoradition, education spending increases
as the proportion of the young population increases. It also appearsrte lieat an increase in
the proportion of the young population leads to greater revenues frongowgenmental
transfers with a smaller amount of revenues generated from. félkere is also some evidence
for a positive relationship between public welfare expenditures lamdshare of the young
population.

By replicating MaCurdy and Nechyba'’s study for Califorcoanties in 1990, | also find
the same results with some adjustments. However, when | ex&alifiernia counties in 2000
using the same methods, the results do not correspond to that of Ma@drtlyechyba. In fact,
the regression results of two expenditure categories and intengusetal transfers indicate that
the age composition has the opposite effect of what is reported in 19%9%erfmore, when |
investigate the effects of age demographics on expenditures andeswehile factoring in time
and county fixed effects to control for the Tiebout bias, the esloltnot correspond to that of
MaCurdy and Nechyba. Consequently, the effects of age demograliffecsfrom the 1990,
2000, and the panel data sets. The fact that the cost of age compdifidciofrom the cross-
sectional data set to the panel data set suggests thateabers, at the very least, that exhibit a
different relationship are subject to the Tiebout bias, meaningptigile choose to live in
certain counties because the spending or revenues in certain socortiespond with their
preferences. For the California county data, these categoriesiendealth, police and fire
protection, infrastructure, public welfare, intergovernmental transfedstaxes.

This study also extends the examination to the counties of thedUBtates. Similar

conclusions to that of counties of California are reached in hieag tvere conflicting results in

Produced by The Berkeley Electronic Press, 2009 39



Undergraduate Economic Review, Vol. 5[2009], Iss. 1, Art. 10

comparing the 1990 data set to the 2000 data set to the panel d@acgetgain, | am led to
believe that at least certain revenue and expenditure categmiaffected by the Tiebout bias.
The results seem to imply that looking at cross-sectional dasmdwer the question of the
effects of age demographics is not enough, that county andixeteeffects also need to be
considered.

The study also compares the results of the United States cotmtieat of California.
The consequences of age demographics are not consistent wheariognipe two sets of
outcomes. This leads me conclude that the conclusions MaCurdy ahglideobtained in their
study of California county governments is not representative oUaited States county
governments.

Interestingly enough, the effects of age demographics found usingitieel States panel
data largely corroborate with MaCurdy and Nechyba’'s projecti@garding expenditure
categories. However, the consequence on intergovernmental tsaansfetaxes do not line up as
neatly.

Despite all the mixed results, there is one point that MaCandly Nechyba find that
remains consistent from one data set to the next. They find, in theirtbaidiie effects of aging
demographics are benign because revenues and expenditures tendimoashifhilar manner;
this means that an increase in expenditure is compensated byraaseaen revenue. This
suggests that tax and intergovernmental programs that pl&cmin county governments are on
the right path to dealing with the effects of aging demographics.

8.1. Suggestions for further studies
The conclusion of this study indicates that the county and tkee éffects play a role in

public spending and revenues in county governments. This implies thatetheut bias is a
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consequence that should be seriously considered. In order to more alyntaéor the Tiebout
bias, there are two suggestions that can be incorporated into the pansétdéor the United
States. The first is that additional data can be gatheredpaltet data in this study only includes
two years. Additional years can lend further insights to the topis. ddta set can also include
an instrument variable such as that of Ladd and Murray (2001). Theynrest for elderly
population, which are people 65 years and older, with the share of populdti@ebages 55 to
64 in the county ten years earlier. This method should elimingtesamaining issues caused by

the Tiebout bias.
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Appendix I. Additional Tables

Appendix

Table A:Budgetary Consequences of Changing the Age Conguosita County’s
Population in California, Least Squares Estimates

Shift in Age Composition ¢
Population

Effects on Expenditures Effects on Revenues

Old => middle-aged

Young => middle-aged

Young => old

IG Transfers$3,343
Own Taxes + $4,804
Total + $8,147

Infrastructure + $6,125
Total + $6,125

IG Transfers + 18%4
Own Taxes + $5,353

Education - $2,143
Police and Fire + $1,157
Infrastructure + $4,864
Total + $3,878 Total + $5,771

IG Transfers - $2,925
Own Taxes + $549
Total - $2,138 Total - $2,376

Education - $2,138

Source: MaCurdy and Nechyba (2001)

Table B:Budgetary Consequences of Changing the Age Corguosfta County’s
Population in California, Least Absolute DeviatiBstimate

Shift in Age Composition ¢
Population

Effects on Expenditures Effects on Revenues

Old => middle-aged

Young => middle-aged

Young => old

IG Transfersp4,427
Own Taxes + $2,402
Total + $6,829

Infrastructure + $4,130
Total + $4,130

IG Transfers - 071
Own Taxes + $2,682

Education - $1,813
Police and Fire + $746
Infrastructure + $3,651
Total + $2,584 Total + $2,575

IG Transfers - $4,534
Own Taxes + $280
Total - $2,694 Total - $4,254

Education - $2,694

http://digitalcommons.iwu.edu/uer/vol5/iss1/10

Source: MaCurdy and Nechyba (2001)

42



Le: Effects of Aging Demographics on Public Expenditures and Revenues

Table C:Summary Statistics, California Counties in 1990

Mean Minimum Lower Quartile Median Upper Quartile  Maximum
Variable 1987 1992 1987 1992 1987 1992 1987 1992 1987 1992 1987 1992
County expenditure and revenue variables
Population (1,000s) 465.2 513.1 1.3 1.1 31.8 36.7 120.1 133.5 432.7 480.6 8295.863.8
Total expenditure
($millions) 1.124 1.389 0.007 0.007 0.078 0.099 0.272 0.333 1.114 0428792 24.304
Total revenue
($millions) 1.182 1.427 0.006 0.008 0.078 0.096 0.291 0.338 1.129 1.387.362 26.227
Education share (%) 0.383 0.383 0.198 0.199 0.339 0.344 0.381 0.381 0.426 0.42%650 0.563
Health share (%) 0.101 0.114 0.017 0.0220.044 0.058 0.095 0.094 0.146 0.162 0.283 0.335

Welfare share (%) 0.110 0.113 0.036 0.047 0.079 0.083 0.104 0.104 0.141 0.142170 0.204
Police and fire

protection share (%) 0.073 0.072 0.032 0.031 0.059 0.059 0.071 0.067 0.086 0.083240 0.141

Infrastructure share (%)0.333 0.318 0.177 0.169 0.277 0.266 0.340 0.313 0.371 0.363810 0.478

Intergovernmente

transfers share (%) 0.502 0.479 0.307 0.257 0416 0.411 0.496 0.492 0.571 0.556320 0.689
Taxes share (%) 0.498 0.521 0.268 0.314 0430 0.449 0.513 0.582 0.596 0.58%930 0.743
Education per capit

(1,000s) 0.944 1.076 0573 0.646 0820 0.886 0.904 1.025 1.057 1.258991 2.144
Health per capit

(1,000s) 0.254 0.333 0.041 0.057 0.114 0.150 0.233 0.265 0.357 0.43®270 1.293
Welfare per capit:

(1,000s) 0.270 0.316 0.108 0.119 0.198 0.234 0.270 0.310 0.320 0.394800 0.600

Police and fire
protection per capita

(1,000s) 0.182 0.204 0.078 0.095 0.136 0.148 0.172 0.189 0.208 0.228760 0.800
Infrastructure per capit

(1,000s) 0.845 0.908 0.414 0.463 0.662 0.702 0.773 0.849 0.873 1.01B362 2.986
Total expenditures p¢

capita (1,000s) 2493 2.838 1.822 2128 2164 2395 2377 2.680 2645 2.96D515 6.493
Taxes per capit

(1,000s) 1.298 1485 0.723 0.783 1.076 1.214 1.259 1.419 1472 1.593292 3.161
Intergov. transfers pe

capita (1,000s) 1.303 1.371 0.651 0.657 1.065 1.073 1.281 1.330 1.444 1.540€913 3.665

Demographic variables (as of 1990)

Fraction of households

in rural areas 0.365 0.000 0.109 0.296 0.632 1.000
Median househol

income ($10,000) 3.056 2.049 2.457 2.875 3.505 4.854
Fraction of populatiol

aged 0-20 0.304 0.194 0.283 0.298 0.330 0.393
Fraction of populatiol

aged 21-64 0.568 0.506 0.543 0.563 0.590 0.661
Fraction of populatiol

aged 65 and up 0.128 0.061 0.102 0.122 0.149 0.264

Note: All monetary values are in 1990 dollars, defldbgdhe CPI for all urban consumers in the westegion of the United States.
Source: MaCurdy and Nechyba (2001)
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Table D Effects of Population Age Composition on Expenditand Revenue Shares
California Counties

Proportion in Age Group

Mediar
20 anc 65 anc Income
Budget Measure Below Above  ($10,000s) Rural Intercept
Expenditure share
Education share 1.001** 0.493 0.003 0.049 -0.009
(0.369) (0.535) (0.017) (0.052) (0.209)
0.896** 0.688 0.005 0.036 -0.006
(0.479) (1.647) (0.024) (0.060) (0.276)
Health share 0.062 0.553*  0.009 0.011 -0.014
(0.334) (0.405) (0.019) (0.048) (0.186)
-0.027 0.510 0.008 -0.012 0.025
(0.569) (0.541) (0.032) (0.070) (0.3112)
Welfare share 0.183* 0.005 -0.041*  -0.061** 0.202**
(0.161) (0.206) (0.008) (0.017) (0.090)
0.211* 0.001 -0.041** 0.061** 0.195**
(0.164) (0.230) (0.008) (0.024) (0.086)
Police and fire protecti( -0.253** -0.131 -0.007** -0.025** 0.153**
share (0.094) (0.147) (0.004) (0.013) (0.053)
-0.179* -0.031 0.009** -0.030** 0.111*
(0.119) (0.180) (0.005) (0.014) (0.066)
Infrastructure share -1.021** -0.967** 0.020* 0.026 0.688**
(0.321) (0.449) (0.013) (0.042) (0.173)
-1.223*  -1.024** 0.015 -0.004 0.778*
(0.382) (0.536) (0.016) (0.049) (0.198)
Revenue shar
Intergovernment; 0.663** -0.139 -0.085** -0.018 0.571*
transfer share (0.389) (0.646) (0.021) (0.048) (0.239)
0.541 -0.290 -0.091* -0.051  0.662**
(0.553) (0.825) (0.031) (0.067) (0.331)
Taxes share -0.696** 0.126 0.083** 0.014 0.448**
(0.397) (0.636) (0.020) (0.047) (0.240)
-0.571 0.271 0.089** 0.048 0.356
(0.529) (0.817) (0.029) (0.066) (0.317)

Note:: All estimates and standard errors were compuiddlotstrap procedures (with 1,000 sar
draws). For each budget measure, the first row shbevleast squares coefficients, and the s¢
row shows the least absolute deviations coeffisieNtimbers in parentheses are standard ¢

* Statistically significant t the 75% confidenavél.

confidence level.
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Table E:Effects of Population Age Composition on per Capitpenditures and Revent
for California Counties

Proportion in Age Group

Median
20 and 65 and Income
Per Capita Measure Below Above  ($10,000s) Rural Intercept
Expenditure per capita
Education per capita 2.143* 00.52 -0.046 .352** 0.360
(0.921) (2.018) (0.052) (0.131) (0.629)
1.813* -0.884 -0.056 0.325* 0.613
(0.980) (1.700) (0.052) (0.161) (0.583)
Health per capita -0.155 1.052 -0.016 0.037 0.241
(1.130) (1.264) (0.061) (0.142) (0.618)
-0.235 0.514 0.013 0.047 0.208
(1.889) (1.627) (0.104) (0.208) (1.042)
Welfare per capita 0.312 -0.467 -0.116*  -0.094** 0.646*
(0.137) (0.148) (0.008) (0.018) (0.075)
0.107 -0.647 -0.122** -0.093* 0.742*
(0.713) (0.947) (0.030) (0.078) (0.388)
Police and fire protection -1.157* -1.214 -0.004 0.015 0.705**
per capita (0.577) (1.095) (0.019) (0.085) (0.341)
-0.746* -0.529 -.0002 -0.082* 0.505*
(0.479) (0.721) (0.017) (0.057) (0.273)
Infrastructure per capita -4.864** -6.152* -0.047 0.409 3.129*
(2.408) (4.339) (0.086) (0.350) (1.413)
-3.651* -4.103* -0.029 0.074 2.514*
(2.316) (3.493) (0.093) (0.248) (1.360)
Total per capita -3.846 -7.156 -0.230* 0.757* 5.162*
(4.117) (7.176) (0.163) (0.577) (2.427)
-0.226 -5.503 -0.163 0.440 3.689
(5.693) (7.624) (0.252) (0.501) (3.334)
Revenue per capita
|ntergovernmenta| -0.418 -3.343 -0.326** 0.328 2.761*
transfer per capita (2.068) (4.161) (0.095) (0.318) (1.314)
0.107 -4.427* -0.315* 0.039 2.872*
(2.225) (2.897) (0.104) (0.234) (1.331)
Taxes per capita -5.353* -4.804* 0.019 0.335 3.443*
(2.912) (4.124) (0.120) (0.340) (1.631)
-2.682 -2.402 0.125 0.314 1.976
(4.918) (6.323) (0.195) (0.410) (2.771)

Notes All estimates and standard errors were compui#dhwotstrap procedures (with 1,000 sample
draws). For each per capita, the first row showdéhast squares coefficients, and the second row
shows the least absolute deviations coefficientsnbers in parentheses are standard errors.

* Statistically significant t the 75% confidenced

confidence level.
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Table F:Summary Statistics, California Counties in 2000

Mean Minimum Lower Quartile Median Upper Quartile  Maximum
Variable 1997 2002 1997 2002 1997 2002 1997 2002 1997 2002 1997
County expenditure and revenue variables
Population (1,000s) 555.5 603.2 1.2 12 443 442 153.1 168.8 540.0 612.6 9126.1763.9
Total expenditure
($millions) 2352 3.020 0.148 0.017 0.187 0.220 0.625 0.800 2.198 2.848.004 49.339
Total revenue
($millions) 2.444 3176 0.158 0.019 0.191 0.238 0.629 0.807 2.209 3.043.388 54.194
Education share (%) 0.370 0.403 0.141 0.142 0.326 0.366 0.326 0.409 0.420 0.443%610 0.564
Health share (%) 0.113 0.106 0.011 0.0260.055 0.061 0.088 0.081 0.143 0.156 0.376 0.314
Welfare share (%) 0.096 0.083 0.033 0.022 0.071 0.061 0.090 0.079 0.117 0.092760 0.164
Police and fire
protection share (%) 0.072 0.072 0.028 0.038 0.059 0.054 0.071 0.073 0.087 0.082220 0.123
Infrastructure share (%)0.348 0.336 0.225 0.234 0.290 0.281 0.347 0.328 0.398 0.37%940 0.527
Intergovernmente
transfers share (%) 0.484 0.511 0.278 0.263 0.407 0.420 0.487 0.508 0.555 0.6046760 0.718
Taxes share (%) 0.516 0.489 0.324 0.282 0.445 0.396 0.513 0.492 0.593 0.580220 0.737
Education per capit
(1,000s) 1.633 2.098 0.904 1004 1.380 1.787 1.583 2.018 1.877 2.37B482 3.972
Health per capiti
(1,000s) 0.581 0.627 0.046 0.126 0.213 0.272 0.370 0.377 0.641 0.78®762 2.551
Welfare per capiti
(1,000s) 0.424 0.434 0.210 0.183 0.310 0.295 0.427 0.378 0.523 0.538790 1.131
Police and fire
protection per capita
(1,000s) 0.327 0.389 0.153 0.194 0.242 0.292 0.291 0.347 0.371 0.42B760 1.474
Infrastructure per capit
(1,000s) 1631 1849 0.780 0.996 1.224 1315 1430 1.638 1.690 1.982597 7.480
Total expenditures pe
capita (1,000s) 4596 5.397 2556 2.887 3.745 4418 4.084 4852 4.743 5.85221% 14.190
Taxes per capit
(1,000s) 2479 2748 1.212 1195 1883 1960 2.182 2506 2.666 3.06B097 8.174
Intergov. transfers pe
capita (1,000s) 2251 2819 1.157 1.354 1694 2138 2149 2644 2560 3.223235 7.857
Total revenue per capi
(1,000s) 4730 5567 2692 3.075 3.791 4.419 4.157 4970 4.890 6.103.033 16.031
Demographic variables (as of 1990)
Fraction of households
in rural areas 0.319 0.000 0.089 0.199 0.474 1.000
Median househol
income ($10,000) 4.290 2.752 3.473 4.090 5.148 7.434
Fraction of populatiol
aged 0-20 0.304 0.173 0.275 0.984 0.340 0.390
Fraction of populatiol
aged 21-64 0.570 0.515 0.542 0.568 0.587 0.689
Fraction of populatiol
aged 65 and up 0.126 0.732 0.099 0.123 0.153 0.194

Note: All revenues and expenditure monetary valuesrag907 dollars, deflated by the CPI for all urbansumers in the United States.
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Table G:Budgetary Consequences of Changing the Age Corigoosita County’s
Population in California in 1990, Ordinary Least&qes Estimates (MaCurdy and

Nechyba's Method)

Shift in Age Composition ¢
Population

Effects on Expenditures

Effects on Revenues

Old => middle-aged

Young => middle-aged

Young => old

Education +  $202
Police and Fire + $2,424
Infrastructure + $12,192
Total + $14,818

Education - $2,430
Police and Fire + $2,255
Infrastructure + $9,724
Total + $9,549

Education - $2,632
Welfare - $1,093
Police and Fire + $2,010
Total - $1,715

IG Transfers -  $875
Own Taxes + $461

Total - $414

IG Transfers - 2 $2
Own Taxes - $88

Total - $110

IG Transfers + $853
Own Taxes - $549

Total + $304

Table H:Budgetary Consequences of Changing the Age Corgposita County’s
Population in California in 2000, Ordinary Least&ges Estimates (MaCurdy and

Shift in Age Composition ¢
Population

Effects on Expenditures

Effects on Revenues

Old => middle-aged

Young => middle-aged

Young => old

Police and Fire + $2,143

Infrastructure + $15,820
Total + $17,963

Education - $3,390

Police and Fire + $1,517
Infrastructure + $7,408
Total + $5,535

Education - $6,487
Welfare + $1,395
Police and Fire -  $626
Infrastructure - $8,412
Total - $14,130

IG Trarssfer $284
Own Taxes - $8
Total + $276

IG Transfers + 7551
Own Taxes -  $840

Total - $665
IG Transfers -  $109

Own Taxes - $832

Total -  $941
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Table I:Budgetary Consequences of Changing the Age Corigpoeita County’s Populatio
in California, Ordinary Least Squares Estimates @dady and Nechyba’s Method)

Shift in Age Composition c

Population Effects on Expenditures

Effects on Revenues

Education - $1,144
Health + $13,439

Police and Fire + $1,089
Total + $13,384

Old => middle-aged

Education - $2,126
Infrastructure + $5,730
Total + $3,604

Young => middle-aged

Young => old Infrastructure + 6,336

Total + 6,336

IG Transfers - $781
Own Taxes + $5,601

Total - $4,820

IG Transfers -, 363
Own Taxes + $2,649
Total - $712

IG Transfers - $2,580
Own Taxes - $2,952
Total - $5,532
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Table J:Summary Statistics, United States Counties in 1990

Mean Minimum Lower Quatrtile Median Upper Quartile  Maximum
Variable 1987 1992 1987 1992 1987 1992 1987 1992 1987 1992 1987 1992
County expenditure and revenue variables
Population (1,000s) 77.4 81.4 0.1 0.1 105 105 22.2 22.6 53.0 56.3 8553.8 9021.9
Total expenditure
($millions) 0.227 0.266 0.001 0.000 0.023 0.024 0.049 0.056 0.124 0.142903 49.032
Total revenue
($millions) 0.238 0.272 0.001 0.000 0.023 0.025 0.051 0.057 0.125 0.14@.165 57.156
Education share (%) 0.522 0.526 0.000 0.000 0.439 0.443 0.522 0.522 0.606 0.61®990 0.999
Health share (%) 0.083 0.085 0.000 0.0000.008 0.009 0.031 0.031 0.145 0.140 0.754 0.591

Welfare share (%) 0.024 0.025 0.000 0.000 0.001 0.001 0.006 0.007 0.036 0.032270 0.282
Police and fire

protection share (%) 0.053 0.055 0.000 0.000 0.035 0.037 0.049 0.052 0.066 0.078660 0.352

Infrastructure share (%)0.318 0.308 0.001 0.001 0.251 0.240 0.311 0.301 0.372 0.363200 0.947

Intergovernmente

transfers share (%) 0.435 0.437 0.012 0.000 0.333 0.336 0.433 0.432 0.539 0.539070 0.897
Taxes share (%) 0.565 0.563 0.093 0.103 0.461 0.466 0.567 0.568 0.667 0.664880 1.000
Education per capit

(1,000s) 1.248 1375 0.000 0.000 0.989 1.081 1.172 1.295 1.417 1579607 7.157
Health per capit

(1,000s) 0.227 0.266 0.000 0.000 0.017 0.021 0.072 0.079 0.367 0.408154 2.961
Welfare per capit.

(1,000s) 0.068 0.080 0.000 0.000 0.002 0.002 0.013 0.018 0.080 0.098790 1.375

Police and fire
protection per capita

(1,000s) 0.132 0.152 0.000 0.000 0.079 0.089 0.113 0.132 0.162 0.188371 1.238
Infrastructure per capit

(1,000s) 0.834 0.887 0.001 0.001 0.491 0520 0.714 0.756 1.005 1.076.504 12.178
Total expenditures pe

capita (1,000s) 2509 2.760 0.218 0.247 1.836 1990 2.295 2530 2932 3.25B941 14.381
Taxes per capit

(1,000s) 1533 1646 0.116 0.106 0.916 1.007 1.354 1470 1.871 2.013184 24512
Intergov. transfers pe

capita (1,000s) 1.051 1.146 0.095 0.000 0.770 0.846 0.960 1.039 1.210 1.332285 5.676
Total revenue per capi

(1,000s) 2584 27791 0.237 0.220 1.866 2.021 2.347 2572 3.030 3.285.332 25.554

Demographic variables (as of 1990)

Fraction of households

in rural areas 0.636 0.000 0.423 0.659 1.000 1.000
Median househol

income ($10,000) 2.384 0.860 1.964 2.267 2.680 5.928
Fraction of populatiol

aged 0-20 0.311 0.179 0.290 0.307 0.330 0.555
Fraction of populatiol

aged 21-64 0.539 0.387 0.514 0.539 0.562 0.768
Fraction of populatiol

aged 65 and up 0.149 0.015 0.121 0.146 0.174 0.340

Note: All revenues and expenditure monetary valuesrag907 dollars, deflated by the CPI for all urbansumers in the United States.
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Table J:Summary Statistics, United States Counties in 2000

Mean Minimum Lower Quatrtile Median Upper Quartile  Maximum
Variable 1997 2002 1997 2002 1997 2002 1997 2002 1997 2002 1997 2002
County expenditure and revenue variables
Population (1,000s) 85.5 92.0 0.1 0.1 10.9 11.3 239 25.0 60.0 62.3 9126.1 9763.8
Total expenditure
($millions) 0.298 0.362 0.000 0.001 0.029 0.032 0.650 0.074 0.167 0.202215 61.454
Total revenue
($millions) 0.307 0.362 0.001 0.001 0.029 0.032 0.066 0.074 0.169 0.202279 61.454
Education share (%) 0.524 0.521 0.000 0.000 0.443 0.435 0.525 0.525 0.608 0.60B570 0.972
Health share (%) 0.083 0.083 0.000 0.0000.009 0.008 0.029 0.027 0.120 0.119 0.645 0.628

Welfare share (%) 0.023 0.023 0.000 0.000 0.001 0.001 0.006 0.005 0.035 0.0348830 0.343
Police and fire

protection share (%) 0.058 0.059 0.001 0.003 0.039 0.040 0.053 0.055 0.073 0.078150 0.290

Infrastructure share (%)0.312 0.313 0.039 0.022 0.244 0.249 0.304 0.306 0.365 0.368150 0.931

Intergovernmente

transfers share (%) 0.441 0.453 0.007 0.004 0.347 0.358 0.440 0.451 0.539 0.553010 0.927
Taxes share (%) 0.559 0.547 0.099 0.073 0.461 0.447 0.560 0.549 0.653 0.643930 0.996
Education per capit

(1,000s) 1508 1.666 0.000 0.000 1.206 1.330 1.414 1563 1.698 1.883.449% 7.994
Health per capit

(1,000s) 0.297 0.337 0.000 0.000 0.021 0.023 0.080 0.084 0.390 0.413165 5.201
Welfare per capit

(1,000s) 0.080 0.086 0.000 0.000 0.002 0.002 0.016 0.015 0.098 0.108912 2.870

Police and fire
protection per capita

(1,000s) 0.175 0.197 0.003 0.007 0.105 0.123 0.151 0.172 0.214 0.244811 1.987
Infrastructure per capit

(1,000s) 0.986 1.079 0.038 0.034 0.600 0.677 0.842 0966 1.201 1.29642@ 17.079
Total expenditures p¢

capita (1,000s) 3.046 3.364 0.262 0.263 2.232 2471 2.783 3.136 3.586 3.973402 18.353
Taxes per capit

(1,000s) 1.817 1946 0.109 0.113 1.116 1.188 1.594 1.714 2.202 2.376.272 20.449
Intergov. transfers pe

capita (1,000s) 1293 1468 0.052 0.085 0.967 1.089 1.181 1.342 1510 1.70B236 7.857
Total revenue per capi

(1,000s) 3.110 3.413 0.304 0.319 2.275 2489 2842 3143 3.633 3.97B53% 20.536

Demographic variables (as of 1990)

Fraction of households

in rural areas 0.604 0.000 0.362 0.612 0.910 1.000
Median househol

income ($10,000) 3.526 1.270 2.960 3.367 3.920 8.293
Fraction of populatiol

aged 0-20 0.296 0.173 0.276 0.295 0.315 0.518
Fraction of populatiol

aged 21-64 0.555 0.422 0.533 0.557 0.578 0.758
aged 65 and u 0.148 0.018 0.122 0.144 0.171 0.347

Note: All revenues and expenditure monetary valuesra@907 dollars, deflated by the CPI for all urbansumers in the United States.
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Table L:Budgetary Consequences of Changing the Age Corigoosita County’s Population
in the United States in 1990, Ordinary Least Sgadstimates (MaCurdy and Nechyba's

Method)

Shift in Age Composition ¢
Population

Effects on Expenditures

Effects on Revenues

Old => middle-aged

Young => middle-aged

Young => old

Education - $3,029
Health -  $603
Welfare -  $333
Police and Fire +  $183
Infrastructure - $1,178
Total - $4,960

Education - $4,546
Health -  $666
Police and Fire +  $341
Infrastructure -  $299
Total - $5,170

Education - $1,517
Welfare +  $278
Police and Fire +  $158
Infrastructure +  $879
Total -  $202

IG Transfers + $876
Own Taxes -  $479

Total + $397
IG Transfers + 61$6
Own Taxes - $1,197
Total - $536

IG Transfers -  $215
Own Taxes - $718

Total - $933

Table M:Budgetary Consequences of Changing the Age Congposfta County’s
Population in the United States in 2000, Ordinapakt Squares Estimates (MaCurdy and

Nechyba’'s Method)

Shift in Age Composition ¢
Population

Effects on Expenditures

Effects on Revenues

Old => middle-aged

Young => middle-aged

Young => old

Education - $3,108
Health - $1,257
Welfare -  $446
Police and Fire + $10
Infrastructure - $1,852
Total - $6,653

Education - $5,062
Health -  $919

Police and Fire + $418
Infrastructure +  $710
Total - $4,853

Education - $1,954
Welfare +  $419
Police and Fire +  $408
Infrastructure + $2,562
Total + $1,435

IG Transfers + $12
Own Taxes + $172

Total + $184

IG Transfers + 4784
Own Taxes + $355
Total + $802

IG Transfers +  $435
Own Taxes + $183

Total + $618
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Table N:Budgetary Consequences of Changing the Age Coriguosita County’s Populatic
in the United States, Ordinary Least Squares Eseam@MaCurdy and Nechyba’'s Method)

Shift in Age Composition

Population Effects on Expenditures Effects on Revenues
Old => middle-aged Health  $434 IG Transfers $1,761
Police and Fir -  $186 Own Taxes -  $655
Infrastructure+  $992
Total + $372 Total + $1,106
Young => middle-aged Education -  $120 IG Transfers $628
Health+ $118 Own Taxes -  $628

Police and Fir + $230
Infrastructure+ $1,630

Total + $1,858 Total + $0
Young => old Education -  $344 IG Transfers $1,133
Health+  $552 Own Taxes + $27

Welfare -  $229

Police and Fir + $416
Infrastructure+  $611
Total + $1,006 Total - $1,106
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Appendix I1. Description of Data

A. Revenue and Expenditure Data

All revenue and expenditure data for California and Unites Statasties in fiscal years
1987, 1992, 1997, and 2002 originate from the Census of Governments. The Census of
Governments is a survey that is conducted by the U.S Bureau @fetius of Governments
every five years. The data comes specifically from one puidicadf the Census of
Governments, Volume 4 No. Gompendium of Government Financé&n electronic copy of
the data can be obtained by calling the Census of Governmeias.)offi this publication,
revenues and expenditure information for every county in the United &disted. The number
of counties covered varies by survey year as new county boundegiesdaawn. The U.S.
census Bureau lists 3,140 counties or county-equivalent units in tred(Btdtes. In generating
the data set for this study, counties in Hawaii and Alaskalanénated. In addition, counties
whose boundaries are redrawn or counties that were not in existe©h8874, 1992, 1997, and
2002 are dismissed. Note that all government expenditure includesyaial outlay while
revenue does not include receipts from borrowing. Debt, cash and isscofricounties are not
within the scope of this study. In addition, per capita expenditureseamthues figures are
collected from the same source. They are labeled the samasvadiyer variables except with the
additional ending “_pc.” Below are details of the expenditure anehtee data obtained. Much

of the data description is taken from the Appendix section of MaCurdy and Ne@®@d3. (

Direct General Expenditures

Total: Labeled with variable name “direct_general_expend” irfitaereceived from the

Census of Governmentficludes all expenditures such as payment to employees, suppliers,
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contractors, beneficiaries, and other final recipients of governpagmhents. Excludes utility
expenditure, liquor stores expenditure, employee-retirement, otheamte trust expenditure,
and intergovernmental expenditure.

Education Labeled as “total educ_direct_exp” in the data file receivediudes
expenditures for provision or support afhsols and other educational facilities and services,
including those for educational institutions beyond the high school leveatedeby local
governments (e.g., community colleges). Covers such related esescpupil transportation,
school milk, and lunch programs and other cafeterias, health and im@meatograms, and the
like.

Health and hospital:.Labeled as “health__ hosp_dir_exp” in the data file from the
Census of Governments. Includes outpatient health services, including pudsith
administration, research and education, treatment and immunizatioos,clnursing, etc.;
financing, construction, and operation of nursing homes; financing, gotistr, acquisition,
maintenance, and operation of hospital facilities; provision of hospital care; and safgpdatic
or private hospitals.

Public welfare:Labeled as “public_welf _direct_exp.” Covers support of and assistance
to needy persons contingent upon their needs. Includes Cash Assigéathdirectly to needy
persons under categorical (Old age Assistance, Aid to FamiliiedDependent Children, Aid to
the Blind, and Aid to the Disabled.) and other welfare progranmgloregpayments made directly
to private purveyors for medical care, burials, and other commoditdsservices provided
under welfare programs; welfare institutions; and any intergovental or other direct
expenditure for welfare purposes. Pensions to former employees bhad lmnefits not

contingent on need are excluded.
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Police and fire protectionThe sum of variables labeled as “police_prot_direct_exp” and
“fire_prot_direct_exp” in the data file received. Includes expenrektdor preservation of law
and order and traffic safety. Covers police patrols and commumsatcrime prevention
activities, detention and custody of persons awaiting trial, tredfiety, and vehicular inspection.
Also covers fire-fighting organizations and auxiliary serviceeg, ifispection and investigation,
support of volunteer fire forces, and other fire prevention activitreduding cost of fire-
fighting facilities, such as fire hydrants and water, furagsby other agencies of the government.

Infrastructure: This is a residual category created by subtracting thedsgee on each of
the four expenditure categories from the total direct genexpenglitures. Represents
expenditures that do not fall under the other four expenditure categdhes category covers
expenditures on the general functions of government (legislasvejed as management and
support); transportation (streets, highways, storm drains, dteset and landscaping, public
transit, airports, ports and harbors); community development (plannoxgtrection and
engineering regulation enforcement, redevelopment, housing, employarmhtcommunity
promotion); culture and leisure (parks recreation, marinas and whiarésies, museums, golf

courses, sports arenas and stadiums, community centers and auditoriums).

General Revenue

Total: Labeled as “general_revenue.” Includes all revenue except ,uligjtyor stores,
and employee-retirement or other insurance-trust revenue. All reaenue and all
intergovernmental revenue, even if designated for employeemaint or local utility purposes,

is classified as general revenue.
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Intergovernmental transferd:abeled as “total_ig_revenu&i data file received. Covers
amounts received from the federal or state government a$ &gtaas reimbursements for
performance of general government functions and specific serfic the paying government,
or in lieu of taxes. Excludes amounts received from other governrfensale of property,
commodities, and utility services. All intergovernmental revenue isifiss as general revenue.

Total taxeslabeled as “gen_rev_own_sources.” Defined as all compulsory cordnbuti
exacted by a government for public purposes except employee andyemassessments for
retirement and social insurance purposes, which as classifieduaance trust revenue. Total
taxes include amounts received from all taxes imposed by a government.

B. Demographic Data

Data for explanatory variables are gathered from the 1990 and 2000 Census ofdopulati
STF3A files for United States counties, which can be found onlineeattS. Bureau of the
Census website. Three age groups are constructed from thegtatat@ 10, 21 to 64, and 65
and older. The RURAL variable refers to the share of housing undadan county that are in
rural (farm or nonfarm) areas. The median income variable censistiata of the median

household income for each county, in tens of thousands of 1990 or 2000 dollars.

** Note that all pecuniary values for revenues and expendituredediaed to 1990 or 2007

dollars using the CPI (all items) for urban consumers in theetiStates or the western region

of the country.
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