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“We do everything everyone else does."
—Arkansas State Senator Doug
Brandon, describing his state’s
budgetary policies.?!

1. NTR

State and local governments consume a significant part of the economy's
annual output, about 14 percent of GNP. In addition, there is considerable
cross—sectional variation: in 1985, per capita direct expenditures ranged from
$1,775 in Missouri to $4,166 in Wyoming.2 An enormous amount of theoretical
and empirical research has been devoted to explaining such differences. Ac
this time, however, there is no consensus concerning the process that
generates government spending decisions. Following the work of Black [1948],
many investigators have found the median voter model to be a useful framework.
However, a number of other candidates alsc have their advocates. The
"Leviathan" model suggested by Brennan and Buchanan [1977], special interesct
group models (Mueller and Murrell [1986]), and general "political economy"
models (Craig and Inman [l986]) are just a few that come to mind.?

When it comes to estimating the parameters of the various models, there
is a striking similarity regardless of the underlying theoretical framework,
In a generic estimating equation, a Jurisdiction’s spending depends on 1ts

income, its grants from other levels of government, and its demographic and/or

'applebome [1989, p. L267]
*Tax Foundation, Inc. [1988, p. 174].

See Inman [1988] for a survey of various models of government expenditure
determination.




political characteristies. Such differences in characteristics obviously need
to be taken into account. However, this paper proposes that there is another
important determinant of scare and local government expenditures in the United
States; the expenditures of meighboring governmencs.

Casual observation suggests that jurisdictions’ spending levels do affect
each other. When one state perceives that its spending levels are out of line
with chose of similarly situated states, this often leads to demands for
change. For example, in April 1984 the governor of Texas called a special
legislative session to consider a billion dollar increase in school
expenditures. Part of the réason was that a few months earlier "...a study by
the Federal Department of Education found that Texas ranked next to last among
the states in the portion of income per capita spent on public education....
These and other indicators...spurred wide concern among Texans" (Reinhold
(1984, p. 17]). Indeed, documents prepared for state legislators commonly
focus on their scate’s spending in a given category relative to other states.
Thus, a 1988 report for the New Jersey legislature noted that "Since 1976, New
Jersey has ranked third or fourth nationally in per pupil expenditures"
{Program for New Jersey Affairs [1988, p. 76]).

In this paper, we formalize and test the notion that a state's spending
can depend on the spending of similarly situated states.® Instead of the
somewhat awkward construction "similarly situated states", we will use the
word "neighbors", It must be stressed, however, that for our purposes

neighborliness does not necessarily connote geopraphic proximity. States that

are economically and demographically similar may have more effect on each

“There is also anecdotal evidence that changes In a state’s tax structure
are influenced by those of its neighbors. Because of the difficulties involved
in characterizing state tax structures (see Feenberg and Rosen [1986]), we prefer
to attack the relatively simpler expenditure issue.




other than two dissimilar states that happen to share a border. Cictizens of
New York, for example, might find comparisons to Illinois more relevant than
those to Vermont.

Section 2 1ays out our theoretical framework. We construct a simple
model in which the optimizing level of expenditure by a state decision-maker
is affected by the expenditure levels of that state’s "neighbors.” We discuss
the empirical specification in section 3, Special attention is devoted to
resolving the econometric problems that arise because various states’
expenditure levels might be subject to common random shocks. The data, which
consist of annual observations for the continental United States during the
period 1970-1985, are described in section 4.

The results arq‘presented in section 5. A major finding is that even
after allowing for state individual effects, year effects, and correlated
random shocks between neighbors, a state’'s level of per capita expenditure is
positively and significantly affected by the expenditure levels of its
neighbors. (Ceteris paribus, a one dollar increase in a state’s neighbors’
expenditures increases its own expenditure by over 70 cents. We also analyze
spending in specific categories such as education, and there too other states
matter. Moreover, we find that failure to include neighbors' expenditures in
the equation leads to substantially different estimated effects of other
important explanatory variables such as federal grants and age structure of
the population. In particular, failure to account for neighbor effects leads
to a substantial upward bias in the estimate of a state's grants upon icts

expenditures. Section é concludes with a brief summary.




2. THEORETICAL CONSIDERATIONS

There are many reasons why one might expect the expenditures of one srcate

to affect the fiscal policies of other states. In this section, we outline
several possibilities that build upon traditional models of public expenditure
determination.

In simple normative models of government choice, governments concerned
with their citizens’ well-being choose expenditure levels that equate che sum
of individual marginal benefits from public services to their marginal coscs.®
Assume, for exaample, that all consumers in a state are identical, taxes are

lump-sum, and that only one type of public good is provided by the government.

Then the utility level of the (representative) consumer in state i can be

expressed as:

Vi vyt - T GY) (2.1)

where Y!' is per capita income in state {, T! is the (lump=-sum) tax burden of
each consumer, and G! is the level of public services provided. The price of
private goods is the numeraire. If public services are measured in per—

consumer cost units, budget balance requires:

T > Gt (2.2)

Now, define p; as the consumer’'s marginal willingness to pay for public
goods, p,* = Vi()/3G! / aVi(')/3(YTY. Then if the state government seeks to
maximize consumer satisfaction (2.1), subject to the budget constraint (2.2),

the first-order condition i{s the familiar p,'= 1 : at the margin, the

%See Samuelson [1954]). This description abstracts from benefit spillovers
between communities and other potentially important phenomena.
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consumer's willingness to pay for the public goocd just equals the resgurce
cost of providing it.

Note that in this model, a state’s expenditure level does not respond
directly to changes in the expenditures of its neighbors. Just as in the
empirical models discussed above, a state’s expenditures are determined
entirely by variables relating to that state. However, we will show that wich
a more complicated political or economic environment, expenditure
interdependence becomes a distinct possibilicy. Suppose, for example, that
government decision-makers have tastes for controlling large "empires® as
reflected in the size of G. (See Brennan and Buchanan {1977]).) What holds
the potentially avaricious budget appetites of government decision-makers in
check? One mechanism that may limit state governments’ abilicies to
misallocate resources is political voice. Hirschman [1970] observes that
voice can be an effective method of forcing powerful entities to respond to
consumers or voters. Volce takes obvious forms in struggles over subnational
fiscal policles: dissatisfied citizens can (and do) complain publicly about
their elected officials, they can vote for opposition candidates, and can
contribute time and money to opposition election campaigns ,®

Citizens may not, however, know when to complain. It is hard to
establish de novo that any particular tax and spending package is wasteful.

After all, it is very hard to measure the true flow of value from government-—

® Another possible response to governmental inefficiency is exit. (See
Tiebout [1956].) However, the Tiebout hypothesis assumes interjurisdictional
movement to be costless, an unlikely condition to be met by population movement
between states. The evidence suggests that such movement is rather uncommon.
In 1985, only 8.7 percent of Americans lived in a different state than they did
five years earlier. (U.S. Bureau of the Census [1986, p.25].) There is little
evidence that a significant fraction of this migration is driven by differences
In state and local fiscal policies. Another reason for preferring the voice
approach is that, as a framework for econometric analysis, an exit model has a
major drawback. If people shift in response to fiscal policies, then the
economic and demographic characteristics of the states become endogenous, and
the model is not identified.




provided services. In our model, citizens look to other states in order :a
evaluate the performance of their own legislators. In particular, suppose
that consumers compare their current utilities to the utility levels chey
would obrain if they lived in neighboring states. Suppose further that
legislators worry about the consequences of adverse political voice if they
offer their citizens a fiscal package worse than one obtainable in a
neighboring stcate. A possible objective funetion for such a government

decision—maker? ils:

UVie V) + Gt = (/) (V- v [sgn(vt - V) (2.3)

Tll ¥z > 0

where V' is the level of utility the representative consumer in state i would

obtain if she moved to state j:

Vit vyt - T3, @) (2.4)

The firsc term on the right side of (2.3) expresses the degree to which
legislators directly weigh the well-being of their own citizens, and the
second term expresges legislators' tastes for large empires. The third term
reflects the political costs government officials pay for providing their
cicizens a fiscal package that is worse than one available in neighboring
state J. The sign of this quadratic term is defined so that a state

government always faces incentives to improve the quality of its fiscal

7 Without elaboration, we consider the objective function (2.3) to represent
an approximation to the outcome of interest—group politics and other forces that
determine state and local fiscal policies.
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package.”

Another consideration that would change the simple objective function
(2.1) is fiscal competition among states. States use both expenditure and tax
policies to compete with each other for businesses. Businesses are desired
because-they provide tax‘revenues. Furthermore, additional business expands
local shopping and employment opportunities, and business may be involved in
beneficial activities such as supporting local charities. (Of course,
businesses may also be associated with disamenities such as pollution and
congestion.) Let B! be state i's amount of "business," measured in dollars,
Then the simplest way to include a "taste” for more business is to augment the

objective function (2.3) as follows:

Wi VIC) 4 yy 6 = (7/2) (V=YY [sgn(vit-vh] + v, Bt (2.5)

Y Yar Y3 > 0
If r! is the tax rate on business in state 1, the budget constraint becomes
T+ sl Bl gt (2.6)
Interdependence enters the plcture because the amount of business that state i
attracts depends both on its own tax rate, r!, and the tax rate of its

neighbor, rd:

Bt = Bi(rird (2.7)

® Similarly, reductions in the utility available in other states are always
advantageous to legislators. '




where 3B'/3r* < 0 and 4B/3r-> 0.7

The voice model and the fiscal competition model are not mutually
exclusive. Nevertheless, to simplify the expositionrif helps to analyze them
separately. We begin with the voice model (y; > 0, v = 0), and then turn to
the fiscal competition model (y; = 0, 74 > 0).

Voice model. Assuming for simplicity thac Vi! > Vi, the first-order
condition characterizing maximization of (2.3) ove? the choice of G! subject

to (2.2) is:
ni oy~ 1) + vy + 7, 81 pt (pt- 1) - v, &' (dVIizdGH) = 0 (2.8)

where n' is the marginal utility of income in state i and a' = (Vi — viy ig
the difference between the utility available to a citizen of state 1 in her
own state and that cbtainable in state j. The lasc term on the left side of
(2.8) is a function of state j's expected response to spending changes in

state 1. Assume that this term is zero. Then (2.8) becomes:
(pg' = 1) = —1y/[n* (1 + v, 89] (2.9

Note that the right side of (2.9) appreoaches zerc as either v, becomes zero or
vz becomes very large. Thus, we will obtain efficient provision of public

goods  (p,*

= 1) only when the weight on government expenditure per se (y,) is
low, or when the fact that citizens can obtain more utilicy in another state

leads to a lot of trouble for legislators (v, is large)}. More generally,

%In addition, business executives might compare their own utilities in
states 1 and j along the lines suggested above. To keep things simple, we have
not included this factor in equation (2.7). If we did, it would serve to
reinforce the basic conclusion that one expects to observe expenditure
interdependence.




(pg'~ 1) is negative, reflecting government overprovision of public goods
Equation (2.9} suggests how changes in a state's expenditures affect the

spending decisions of‘its neighbors: the effect comes throuéh the a! term i;

the denominator of (2.9), and generally takes the form that increases in vit

are matched by shrinking G' (increasing Pet — 1). More formally, totally

differentiating (2.9) and rearranging yields:

dGt Yz T

dvd? 7'l + v)% {dp,/dG* - y, dnisdc! + D20t -1 )
7 L+vy,aY (L + y,a%2

(2.10)

Diminishing marginal utility of government expenditures implies dp!VdG1< 0.
If we are further willing to assume that dn'/dG! > 0, then the right side of
(2.10) is negative.l®

An important question is whether states will necessarily match their
neighbor‘s spending changes. Not necessarily: states can be expected to
follow other states’ spending increases, for example, only if spending
increases in other states increase V!, While this certainly may be the case,
it is not necessarily true. For example, suppose that residents of state i
believe that i spends “too much," but that {its neighbor, state j, spends "toco
little.” Then according to our model, if ] were to increase its spending,
legislators in i would reduce their spending.

ti od In this case, we set 72 = 0 in equation

(2.5). The state chooses G', T and r! to maximize (2.5) subject to the
constraint (2.6). The three first order conditions can be combined to yield

the following equations

%Because dG! ~ dT! in this model, either strong separability of the utility
function (2.1) and diminishing marginal utility of income or diminishing marginal
utility of income and (uncompensated) complementarity of Y! and G! are sufficient
conditions for dni/dG* > 0.




r' = —y;/nt - B'/(3BY3rh (2.1

psifl"' ,,L_ o (2.12)

wheée pgm' is the marginal utility of government expenditure (3V'/3G') and, as
before, n'* is the marginal utility of incomé (3VYYYH . COur strategy is to
find the response of psﬁi to a shock in its neigﬁbor‘s expenditures. Assuming
that G! and its marginal utility move in opposite directions!!, this will tell
us whether G increases or decreases

Suppose there ié a "taste shock” in neighboring state j, meaning that for
given values of (Y’ - TJ) and G’, there is an {ncrease in p,’. From equation
(2.12) we know that pf =1 - yl/nj, so that if pg increases, so will n? and
Gi, qFromlequation (2.11), the impulse effect of this change is to raise 74 —
the addictional revenue to finance the increased government expenditure comes
parcly-through increased business taxes. How do these increases in r? and G?
affect state i? Substituting the expression for p! implied by equation (2.11)

into (2.12), and differentiating, we obrain

dr? - dB* 3B

vy + pe B ] / {(8B* farHh?)

; ar aer L

dp,ini drd drd dr? arigrd

Pa (2.13)
dri [+¥ + B / (3B /3% |?

We have already shown that changes In p,'y' are linked to G!, as are changes in
! o GY, Hence, equation (2.13) establishes our basic propesition —
neighbors' expenditure levels are interrelated. In general, the sign is

indeterminate. Suppose, however, that the cross effects of tax rates on

o sufficient condition for this to be true is that Vi) is strongly
separable, and both of the components are glebally concave.
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business location are zero (4% B' /3r'%9r% = 0), and that cthe direct effect of

state J's tax rate change upon business in state i (3Bl/grl) exceeds the effecr
generated by the induced chanée in state i's tax rate [(3BVari)(afVar%J_ In
this case, equation (2.13) indicates that 3pgm’/37° < 0, which implies that 8GY/5G:
> 0. Thus, as in the voice model, it seems reasonable to expect that
expenditures of neighbors will move in the same direction, although this is

not necessarily the case.

Summary We have shown that in both a voice model and a fiscal
competition model of public expenditure, expenditures in one state may be
affected by the expenditures of its neighbor, although one cannot know a
priori whether they will move in the same direction. A reasonable question is
whether it is feasible to distinguish between the two models. Data problenms
would make this very difficult. We simply do not know which taxes and
expenditures are designed to attract business. Qur goal, however, has been to
develop a choice theoretic framework to explain why there might be
interdependence among states’ aggregate expenditures. For this ﬁarticular
purpose, 1t does not matter whether one or the other of the mechanisms is
dominant,

A related observaticn is that both models are very simple. For example,
they ignore the possibility that states will respond strategically to
budgetary changes in other states. {See Johnson [1988].) While incorporating
strateglc behavior would enrich the models, it would mot change the basic
conclusion —— consistent with casual evidence, we must take seriously the
possibility that expenditure levels in one state exert an independent effect

on expenditure levels in other states.
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3. EMPIRICAL IMPLEMENTATION

3.1 Econometric Model

Our theoretical model implies that state i's per ;apita expenditures in
year t, E,,, depend on its own characteristics (a vector X;,), and the
expenditures of its neighbors. Continue to assume for simplicity that each
state has only one neighbor, with per capita expenditure E;;. Then in a

linear specification we can write:
Eqn = X8 + $Ej + uy, ‘ (3.1}

where 8 and ¢ are parameters, and u;, is a random error.'?

Several econometric studies of sub-federal government expenditure have
suggested that a state's public expenditures are characterized by an
individual effect — an unobserved characteristic of the state that influences
its fiscal decisions and does not change over time (for example, "climate" or
"political make—up”). (See Holtz-Eakin [1986]}.) Hence, we use pooled cross—
section time series data, and augment equation (3.1} with an individual
effect. In addition, we allow for "time effects." (This amounts teo including
a series of year specific infercepts.) The time effects are intended to
control for variables that might have a common effect on the states in a given
year, such as business cycle conditions, the "national mood" toward
government, etc. Also, year—to—year changes in federal matching rate programs
that change the effective price of spending for all states are subsumed.in the

year effects. Including time effects is particularly important in the context

quuation (1.1) assumes that the neighbor effects are Ctransmitted
concurrently, which is reasonable given that the data are yearly observations.
We also analyzed a model in which E; .., appeared on the right hand side, and
found that it did not perform as well as (3.1) — with E; ., the value of the
log likelihood was substantially lower than with E,,.
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of our problem, because we do not want to attribure behavioral significance to
any across—state correlations in spending that are really due to common
national influences.

In short, ‘our estimation equation takes the form

Eqe = X48 + ¢E;, + £, + h, + u,, (3.2)

where f;, and h, are the individual and year effects, respectively,

As stressed above, the unique aspect of equation (2.2) is the presence of
the neighbor’s expenditure as a right hand side variable.® The inclusion of
E;. raises several related issues that have to be addressed.

Multiple nejghbors, A state may have more than one neighbor. 1In che
context of our voice model, citizens of a given state compare themselves
simultanecusly to those of several other states — people in New Jersey, for
example, might be concerned about developments in both New York and Michigan.
Similarly, with a fiscal competition model, a state may try to lure away
business from several other states. This does not imply that all neighbors
have equal influence. The impact of state ] on state i‘s spending may, for
example, depend on the extent to which they are demographically similar. a
state that is very much "like"” Wisconsin will have more of an impact on
Wisconsin's decisions than one that is less s¢. We assume that the impact of
other states’ spending on state i depends on a weighted average of all other
states’ spending, where the weights depend on the "degree of neighborliness."
Specifically, we allow for the possibility of multiple neighbors by replacing

Eye in equation (3.2) with

BGramlich and Laren [1984] estimate a model in which a state's welfare
expenditures are influenced by those of surrcunding states. However, their model
does not allow the benefits in a state to influence its neighbors.

13




Ejes (3.3

where Z; w,y = 1, and w; = 0 if state j is not a neighbor of state 1.1

Every state is associated with a vector of w’'s that indicates the
relative importance of its neighbors' expenditures, We take note of this
fact by writing the system of expenditure equations for all the states in year

t in matrix form,
E, = ¢ WE +X 8+, (3.4)

where E; is a (48 x 1) vector of state expenditures for the continental U.S.
in year t; X, is a (48 x k) matrix of explanatory variables that includes year
and state-effects; and W is a (48x48) weighting matrix that assigns.neighbors
to every state. That is, the ich row of W assigns to E,. a weighted average
of neighbors’ spending: Zy wi; Eye.  In principle, it would be desirable to
estimate the elements of the W matrix along with the other parameters. _Ip
practice, such an approach is out of the question because of insufficient
a;grees of freedom. We discuss below strategies for specifying W a priori,
and the problems associated with each. For the moment, however, we will put
this issue aside, and continue the discussion assuming that the W matrix is
known.

Correlated random shocks. While the presence of time effects in the
model controls for systematic influences common to all states in a given year,
neighbors might be subject to correlated random shocks. For example, if

neighbors are defined by physical proximity, state cleanup of floods or shared

WThae weights sum to one for each state’s neighbors imposes the restriction
that all states have neighbors, :

14
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toxic waste sites would lead to positively correlated random shocks between
neighbors. If a foreign company selects a state in which to place a ne;
factory, the company’s short list of possible sites may include states thar
are close demographic neighbors. To the extent that state i’'s selection as
the new site influences the state's spending, the choice of state i over its
neighbors would induce negative correlation in the errors of neighbors.!s
Whatever their cause, the presence of such shocks produces a correlation
between neighbors’' levels of spending that can lead one to "find* causal
influences of one state's spending on another‘'s that are not actually present.

To avoid drawing such incorrect conclusions, we allow for potential

correlation between the errors of neighbors by writing

o= pWu, + e, (3.5

where ¢ is idiosyncratic error, uncorrelated between states: E(eje€;,) = 0 for
1 not equal to j.

Analogous to the time series phenemenon in which the presence of a lagged
dependent variable [Y. = £(Y,_,)] and serial correlation ([ug = £{uy;)] mimic
each other, in this work there is potential for dependence on neighbors
through spending (E) and through errors (u) to mimic each other. As with time
series, the presence of other right-hand side variables (X) can be used to
identify the effects separately.

Simultanegus estimation of expenditu €S _across states As Equation (3.4)

stands it cannot be estimated consistently since the errors are correlated

YTo see this more formally, consider replacing (2.7) with B! = Bi(r?, ri ¢i),
in which ¢* 1s a random shock to the level of business in state i (8B'/3e! > 0).
Then ¢! affects tax collections and optimal state tax and expenditure policies;
under normal circumstances dGl/de! > 0. If ¢! and € are negatively correlated
for neighbors 1 and J. then the residuals in the two states’ spending equations
(3.2) may exhibit negative correlation as well.

15




with the right-hand side dependent variables. Buct inverting the system"*

allows us to remove the dependent variables from the right-hand side:

E = (I-gW)™t X8 + (I-¢W) 1(I-pW) te. ' (3.6)

In (3.6), where the potential correlation between errors of neighbors has also
been incorporated, expenditure is now written as a nonlinear function of
exogenous variables X. Note that ignoring the presence of correlacién in
neighbors' errors would not bias estimation of A, but would reduce the
efficiency of the estimation and produce biased estimates of standard errors.
Ignoring the influence of neighbors’ levels of E can cause more severe
problems. 1If state i‘s neighbors’ expenditures belong-in (3.6}, but are
ignored, state i's right-hand side variables (X,) are correlated with state
i's errors, leading to inconsistent estimates of 5.

Equation (3.6) Iindicates that despite the constancy of the § vector across
states, the ultimate effect of a change in an exogenous variable differs
across states. When one of the Xs changes exogenously in state i, the Induced
change in E; then affects spending by state i's neighbors. These changes feed
back to state i through ¢W and induce a tertiary effect on E;. Because two
neighbors may weight each other differently, the diagonal elements of (I-4W)7!
vary between states, and the ultimate effects of changes in X differ.
Algebraically, a change in state 1's level of a single exogenous variable x,
after allowing for reverberations between state i and its nelghbors, can be

written:

®The matrix (I — ¢W) is invertible if ¢ lies strictly between (-1,1). See
Case [1987, Appendix 3] for a proof and discussion of this result.
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4l ‘ 4 s
Ix AT g, (3.7

where Aii is the (i,i) element of (I-gW)t, Intuitively, one expects the
derivatives in (3.7) to differ substantially from 8 in the Presence of large
neighbor effects (¢) for those states with close neighbors.

We estimate (3.6) using maximum likelihood methods, Defining A =
(I-¢W)™! and C = (I-pW)"!, the likelihood function (L) for (3.6) can be

wriccen,
L = constant - N/2 In(E'C'A'M & C E) + 1n |A] + 1n |C] (3.8)

where the likelihood has been concentrated with respect to A and o¢*; and
where [In JA| + 1n IC]] is the log of the Jacobian of the transformation
between ¢ and E; M is the matrix [I - AX (X'A*AX)™! X'A"]: and N is the totral
number of observations. Maximum 1ikelihood estimates can be obtained using

standard non-linear estimation techniques. See Case [1987] for details,

3.2 ec ng the Weighti trix.

Estimation of the system requires that we determine which states are -
neighbors. We indicated earlier that estimating the parameters of the W
matrix is infeasible, so that its elements must be specified a priori.
According to the theory developed in Section 2, state ] {s a nelghbor of state
i if the citizens and/or decision—makers of state i take inte account state
- J's fiscal package when they are evaluating their own state’'s situation.
Unfortunately, this does not give us teoo much guidance with respect to
observable variables that would tell us whether two states are neighbors.

An obvious possibility is geographical proximity — two states are neighbors

17




if they share a common border., for example. However, it is not obvious that
geography 1s the most relevant factor. In terms of the voice medel, citizens
might compare their well-being to those of people in states th;t are
demographically similar. If so, then states with siﬁilar racial compositions
would view themselves as neighbors. Alternatively, in a fiscal compeﬁicion
model, cert;in types of businesses mighc prefer high (or low) income states ro
others. In this case, decision-makers would view themselves as competing with
other states with similar income levels. In short, states may regard as
neighbors other states that are similar to them economically or demographi-
cally, regardless of geographical proximity.

These considerations suggest that we explore several alternative criteria
for neighborliness, and see which ﬁne is most consistent with the data. We
construct W matrices based on geography, per capita income, and percentage of
the population that is black.!

This procedure is somewhat arbitrary. However, we stress that the
typical practice of ignoring neighbor effects also amounts to an arbitrary
assumption: that parameters describing the relationships between neighbors
are equal to zero. There is no reason whf the arbitrary assumption that
¢ = p = 0 should have primacy over all other values of ¢ and p. 1In addition,
we reduce the arbicrarinesg of our neighbor selection process by nesting
potential candidates for neighborlinessrin order to test the strengths of
various measures. For example, in order to test whether income or geography
is a better way to characterize neighborliness, we can nest these two

criteria:

YYe also constructed W matrices based on propertion of population employed
in agrieulture, in manufacturing, in services, and in trade. None of these
criteria improved the likelihood as much as geographic neighbors did, and further
analysis was not carried out using these W matrices.
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and estimate the model, varying a between 0 and 1. By comparing the
likelihoods of the models while varying a, we can assess the merits of
different candidates for neighborliness.!®

Once we have selected a criterion (or criteria) for neighborliness, we
still face the problem of using it to compute the individual elements of W.
This step requires that some assumptions be made. Consider the geographical
criterion, for example. One possibility is to make this a dichotomous
variable: to set wg = 1 if states i and j share a common border, w; =0
otherwise, and specify w;; = wyy/k, where k = ¥ w;;. An alternative is to view
proximity as a continuous variable. One could define d,; as the distance
between the capitals of states i and j, set wyy = 1/d;;, and construct W
from w;, as before. One might also try Wy - l/d“-2 Or w;; = 1/du‘. This
highlights another potential stumbling bleck in defining neighborliness: even
after we have specified the qualitative nature of the criterion, a decision
regarding functional form must be made. However, we found that in practice
various measures of distance between neighbors yiéld similar results, as long
as.the measures are powerful enough to select a small number of states as a

given state’s neighbors.!S

“This idea was suggested to us by James Poterba.

YFor example, using q, as the characteristic according to which neighborg
are being measured, the distance measures w,; = 1/{q,~qy| and w;; = 1/(g;~q;)
yield answers that are insignificantly different from one another. Other
measures we. tried (for example w,y = 1/[1+(log(q,/q,)]? did not single out any
states as more neighborly than others. As' 4 consequence, the algorithm for
maximizing (3.8) did not converge. S
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We estimated equatlon (3.6) using combinations of the following
alternatives for W:
we, neighbors with common borders. wi;j = 1/5; if 1 and j share a border:
wy; = 0 otherwise; and §; = the number of borders state i shares.
Wl neighb with similar fncomes. w;; = L/|INC,~INC,|/S; where INC, is
per capita income in state i (mean over sample period)?’; and S, is the sum
Z; 1/|INC;~INC,|.
W2, neighb with simjlar proportions of blacks their populatjons.
wyy = 1/|BLACK; - BLACK,|/5; where BLACK,; 1s the proportion of state i's popu-—
lation that is black (mean over the sample period); and §; is the sum

Z, 1/|BLACK~ BLACK, | .

4. DATA

We estimate the model using annual data on the continental U.S. over the
period 1970-1985. All dollar figures are put on a per caplita basis, and
deflated using the personal consumption expenditure deflator. (The base year
is 1982.) Our measure of government expenditures for state 1 in year t, E,,
i1s the sum of the direct expenditures of state and local governments,
exclusive of expenditures for iInterest, state—run liquor and utility concerns,
and insurance. An alternative strategy would have bean to analyze state but
not local government expenditure. However, wide cross—sectional variation in
the division of spending responsibilities between state and local
Jurisdictions, along with the possible substitutability of state and local
spending in response to exogenous changes, make the current approach of

aggregating state and local expenditures less likely to run afoul of features

“*Because W' depends on between state differences in mean income while the
X vector depends on within state differences in income, there Is no induced

correlation between the X vector and the error term.

20




of political hierarchy.

The following variables comprise the X, vector of equation (3.2): real
per capita income, income squared, real per capita total federal grants to
state and local govermments, population, proportion of the population at least
65 years old, propertion of the pepulation between 5 and 17 years old, and
proportion of the population that is black. This selection of conditioﬁing
variables is fairly uncontroversial. Income and grants are measures of the
resources a;ailable for state and local spending. The square of income picks
up possibly nonlinear effects of changing resources and also the effect of
federal deductibility on the cost to citizens of state and local taxes. ?!
State population captures the pessibility that there are congestion effects or

scale economies in the provisien of state and local government services.

States with different age and racial structures may have different demands for
publicly provided goods — hence the presence of the demographic variables.??
In addition, the conditioning matrix X contains state and year indicater
variables. Federal matching rate programs exert potentially important
influences on state and local spending. Year—to-year changes in the structure
of these programs affect all states similarly; hence, their impact is subsumed
in the time effects.

We also estimate our basic equation for selected categories of spending.

The categories studied are: expenditures on health and human services (health

“lFor a taxpayer who itemizes deductions, the cost of an additional dellar
of state and local tax payments is only one minus her marginal federal tax rate.
Since marginal federal tax rates (and the propensity to itemize) are nonlinear
functions of income, we include income squared to proxy for the price effect of
federal deductabilicy. As a consequence, we are unable to disentangle the
resource effect and the tax price effect of income changes, but this is not
necessary for our purposes.

“pata are from the following sources: Expenditure, grant, and state per
capita income are from the Bureau of Census, U.S. Government Finance Series; data
on population demographics are from Current Population Reports and unpublished
data from the Bureau of Census consistent with the Current Population Reports.
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and hospital spending plus public welfare expenditures); expenditures on
administration (financial administration and general contrel); expenditures on
highways; and expenditures on education.

Table 1 presents descriptive statistics for thase data: the numbers

represent unweighted averages of state means, so they differ slightly from

national averages. Of the average annual total state and local expenditure of
$1,865 per person, 40% is spent on education ($746); 20% on health and human
services ($367);: and 12% on highways ($220). The coefficients of variation
for these expenditure categories reveal that there is a great deal more

variation in per capita spending on various components than there is in total

spending.
5. RESULTS
5.1 ig;gl Expendjture
Testing the Neiphbor Model, Table 2 presents the results of estimating

model (3.6) for state and local expenditures. The first column presents
conventional OLS results; these can be estimated in our framework by
constraining ¢ = p = 0. The results are not dissimilar to those found in the
literature. Here, we see no significant effect of population on per capita
spending; economies of scale and congestion effects aither offset each other,
or are not present. Both state per capita income and income squared are
significant. As mentioned earlier, these represent both resource effects and
tax price affects; we do not attempt to distinguish between them. The
coefficient on grants (1.03) suggests that, ceteris paribus, states spend
roughly one dollar for e;ch dollar obtained in grants. This is an enormous
effect compared to the derivative of spending with respect to changes in
personal income (0.07 at mean income). This “flypaper effect"” — the apparent

procliviry of subnational governments to spend much more out of their grant

22




Income than persconal income of their residents -~ has been observed by sewveral

researchers.??

The results in the first column of Table 2 also suggest that a
0.01 increase in the proportion of elderly in the state population, ceteris
paribus, reduces state per capita spending by about $67, and a 0.0l increase
in the proportion black reduces state per capita spending by about $16.

Columns (2), (3), and (4) present the results using geographic proximity,
per capita income, and proportion black, respectively, to define
neighborliness. A striking result is that apy of these specifications
suggests that neighborliness matters. For W' and W!, one can reject the joint
hypothesis that ¢ = p = 0 by a wide margin. For W% one cannot quite reject
this joint hypothesis, but on an individual basis, ¢ and p are statistically
significant.?

Given the success of all the W matrices exhibited in Table 2, a skeptical
reader might wonder whether there is something inherent to the econcmetric
procedure that produces significant results regardless of how "neighbors" are
defined. Inm order to investigate this possibility, we re-estimated the model
with an intentionally absurd W matrix. Specifically, we set w;; = 1 if state
j followed state i in the alphabet, ané‘zero otheru_ise.f5 The estimates of
¢ and p were both less thanm 107* in absolute value, and the log likelihood did
not change measurably. Of course, there are an infinite number_pf silly
criteria that one could use to construct a W matrix. This experiment with an

alphabetical criterion, along with a few others, convinced us that the results

#35ee, for example, the papers surveyed by Inman [1979].

2*The joint hypothesis is examined by using a likelihood ratio test: twice
the difference in log likelihoods is distributed chi-square with 2 degrees of
freedom. Using geography as the weighting matrix, this statistic is only 4.57
while the 958 critical value is 5.99.

%3The last state, Wyoming, was assigned the second to the last state,
Wisconsin, as a neighbor.
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in columns 2 through 4 are not merely artifacts of the statistical procedure,

As an additional check on the model, we ran OLS regressions of state
expenditure on exogenous variables X and ﬁeighbors' exogenous varlables WX.
Neighbors’ variables, WX, were found to be jJointly significant. It could be
argued that the reason neighbors’' X’'s (or expenditures) are statistically
significanc 1s that the states’ gwn X's are measured with error, and the
neighbors' X's {or expenditures) just happen to be proxying for the true
values of the own X's. Of course, such an interpretation can be given to
virtually any right hand side variable in any regression model. As always,
one must make a judgement as to which interpretation is more plausible. 1Is it
really balievable that Michigan’s expenditures affect New Jersey's
expenditures because Michigan’'s expenditures are helping to improve the
measurement of New Jersey's per caplta income? We think not. The
"copycatting” interpretation suggested by our theoretical model 1s more
persuasive.

The increase in the log likelihood is most marked in the case in which
neighbors are defined as states with similar racial compositions. The use of
Ww® increases the log likelihood a full 40 points above the case in which both
coefficlents of correlation are constralned equal to zero. The chi-square
test for significance is 80; ¢ and p are jointly significant with a
probabllity of 0.9999,

We can confirm the superiority of the W matrix by nesting neighbor
assignment based on geographic proximity with W, and nesting assignment based
onlincome with W8, In both cases, the maximum likelihood is obtained by
assigning all weight to proportion black. Algebraically, 1f W = oWB + (1-
a)W™® the maximum likelihood is reached at a« — 1.

Several readers of an earlier draft of this paper suggested that

proportion black "must be proxying for something else," perhaps the income
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disctribution or degree of urbanization of the populacion.

In response, we

constructed W matrices based on proportion of the population below the peverty

line (im 1980), and on the proportion of the population living in metropolitan

areas (in 1980Q).

much as WB: indeed, neither did as well as WS.

Neither of these criteria improved the leg likelihood as

Another possibility is that

the success of the W° matrix simply reflects the high correlation between

spending and region of the country.

Of the nine states with the highest

proportion black, eight are in the south, and one (Maryland) is a border

sCtate,

sample and re-estimated the model.

(s.e.= 0.0367) and p = =0.7732 (s.e.= 0.0538) %

essentially identical to those in column (4) of Table 2.

To investigate this possibility, we deleted these nine states from the

With this smaller sample, ¢ = 0.7103

These results are

Hence, our results

are not due to the dominance of a "region effect."

On the basis of these experiments,

should be taken at face value: racial
state expenditure patterns, and states
to each other as peints of reference.

race in state and local public finance

(1986, p. 203], for example, show that

we feel that the results in Table 2
composicion has an important impact on
with similar racial compositions look
One should note that the importance of
is well established: Craig and Inman

proportion black is a statistically

significant determinant of state spending; Gramlich and Rubinfeld {1982, p.

547] argue that wicro demand equations

for some public budget items are

affected by race; and dccording to Aronson and Marsden [1980, p. 10l], even

Moody’s municipal credit ratings of a jurisdiction are influenced by its

racial composition, ceteris paribus. In short, we view the success of the WP

matrix as noteworthy, but not anomalous.

erpreting the ficients.

Because our preferred specification is

*The chi-square test statistic for the joint significance of the twc

parameters is 63.80.
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the one in column (4) of Table 2, we discuss those coefficients. Note che
strikingly large. positive significant degree of correlation in the level of
expenditure between neighbors (¢ = 0.7256), and the negative and significant
degree of correlation between neighbors’ errors (p = -0.7753). The
correlation in states’ expenditures suggests that the ultimate effect of a
spending increase by state 1's neighbors is, ceteris paribus, to increaée
state 1's spending by seventy—three cents.

Furthermore, incorporation of neighbors' expenditures into our analysis
substantially changes the parameter estimates for the explanatory
variables, X. The effect of state population becomes positive and obtains
marginal significance, suggesting that if state population increased by
one million, state spending per person would increase by ten dollars. The
Increase In spending out of grants, ceteris paribus, drops from the dollar for
dollar estimate in column 1l to sixty-six cents on the dollar in column 4,
diminishing the impact of the "flypaper” effect. One interpretation of this
difference 1s that conventional estimates of the flypaper effect overstate its
impact by ignoring simultaneous changes in other jurisdictions. Since federal
grants are often made available to many states at the same time, each state’s
expenditure responses are magnified by its neighbors’ spending changes, which
are induced by the same federal grant program. The spending impact of
proportion elderly also diminishes with the inclusion of state neighbor
effects; its coefficient falls in magnitude from -6667 In column 1 to -1988 in
column &, Interestingly, the coefficient on proportion black becomes
1n§ignificant In column 4. This suggests that the influence of race found in
conventional equations is not due to the fact that racial composition directly
affects tastes for public expenditure. Rather, the channel through which race
operates ls the determination of states’ nelghbors.

The presence of neighbors changes not only the magnitudes of the f's; it
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affects their interpretation as well. As suggested by equation (3.7), rhe
ultimate effect of a change in a right-hand slde variable on state expendi rure
differs from §, due to interactions among states. Specifically, to compute
the effect of a conditioning variable on state i, one must multiply that
variable‘s g by A'', cthe (i,i) =lement of the matrix (I-¢W)™'.  We computed
the diagonal elements of A orrespoending to the estimates in column (4) of
Table 2; i.e., W = WP and ¢ ~ 0.7256. We found that few vélﬁes of All
exceeded 1.10, (A table with all the values is available upon'request.) For
most states, then, the change in expenditures induced by a change'in X is not
very different from 8. Hence, the first impression dne gets from‘dompéring
calumns (1) and (4) of Table 2 is correct: standard models that ignore
neighbor effects substantially overstate the size of response parameters.

The A matrix also can be used to calculate the cross effects of one
state’s X variables on the spending of other states. Specifiéaliyﬁ Subpose
that the conditioning variables in state i change by dX,. Then the ultimate
effect of this change on state j is A48 dX,. By the definition of the A
matrix, the cross effects depend on how neighborly states are — the effect of
state i on any state j dies away if i is distant from j. Indeed, for most
SCates,-the cross effects appear to die away quite rapidly with "distance."
Our computations for New Jersey, for example, suggest that AY = 0.57 for its
closest neighbor, but only 0.05 for its fourth closest neighbor.

5.2 Catepories of Spending

As suggested earlier, there is no reason to assume that patterns of
expenditure interdependence are the same for all categories of spending. In
the voice model, for example, the sign and magnitude of the iﬁpact in state I
of an expenditure change in neighboring state ]| depends on the Ehangejiﬁ
potential utility (VY produced by the expenditure change; this effect may be

positive for some spending categories and negative for others. Furthgrmore,
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heterogeneous consumers within a state may desire different services, pay
taxes at different rates, and have different abilities to influence their
state’s fiscal policies in response to changes in neighboring states.

To explore-chese possibilities, we estimate the model separately for four
different types of expenditures: health and human services, administration,
highways, and education. These categories account for 75% of total
expenditure. Omicted categories include fire and police protection and
expenditures on the environment. In order to keep down the number of
computations, we use only the Ww® matrix for estimation., That is, we assume
that the criterion for neighborliness that does best for total expenditures
also is most suitable for the various categories.?’ We continue to analyze
expenditures on a per capita basis, except for education, where we deflate
expenditures by the number of school-aged children.??

The results are presented in Table 3. Chi-square test statistics for the
joint significance of ¢ and p are presented at the bottom of each column.
Strikingly, in each category one can reject the hypothesis that taking into
account interdependence does not enhance the explanatory power of the
equation. Apparently, the results for aggregate expenditures that we found in
Table 2 are not due to the dominating presence of a single spending category

for which neighbor effects matter.

_ However, a persuasive case can be made that, for highway expenditures,
geography is more relevant than demographics for determining neighborliness.
We therefore estimated the highway equation using W° as well as W.. The chi-
Square test for the joint significance of ¢ and » using W is 48.36. This is
more that twice the value obtained using W5 (See the discussion of Table 3
below.)

B1n theory, one might want to use a separate deflator for every expenditure
category—highway expenditures per automobile, for example. However, only for
education is it fairly obvious what the appropriace deflator should be.
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6. SUMMARY AND CONCLUSTIONS

Subnational governments do not make their decisioms in Lsolation.
Citizens and public servants are likely to have information relating to
governmeﬁtal activity.in neighboring staces, and this information is likely to
affect what they want their own state government to do. In this paper, we
employ.data on state and local spending in the ceontinental U.S, té test a
model that explicitly allews for such expenditure interdependence. We find
that states’ expenditures are indeed significantly influenced by‘their
neighbors. In our preferred specification, the impact effect of a dollar of
increased spending by a state’s neighbors increases its own spending by more
than seventy cents. This expenditure interdependence appears even though our
model allows for individual effects on state spending, year effects that might
affect all states in the same year systematically, and uncbserved shocks that
might induce spurious correlation in neighbors’ expenditures.

The most difficult methodological probiems in this study arise in the
course of assigning neighbors. What frame of refereﬁce do people use in
evaluating the adequacy of their own state’s fiscal package? Theory does not
provide firm answers, so we experiment with several alternatives. One measure
of.neighborliness, similarity in racial composition as measured b& percent of
the population that is black, performs significancly better than any other.
The selection of criteria for neighberliness inevitably introduces some
arbitrariness into the analysis. We find it extremeiy encouraging,'then, that
each of several reasonable alternatives suggests that interdependence is
present, And each does better (in the sense of statistical significance) than
the conventional assumption that no interdependence is present.

We alsoc showed that taking into account neighbor effects substantially
changes the estimated impacts of various conditioning variables on state

expenditures. This suggests that conventional estimates of the impact of
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grants on state and local expenditures might be wide of the mark. Moreover,
the importance of neighbor effects casts doubt on the validity and usefulness
of several popular models of government behavior, Neighbor effects might be
pfesent because governments lack complete information on the costs and
benefits of public services, and hope to learn about these by looking at other
states. Alterpatively, as observed in Section 2, neighbor effects could arise
because governments are not attempting to maximize efficiency at all. In any
case, it is not easy to reconcile the conventional view that fully informed
governments choose fiscal policles that maximize the well-being of their
citizens with the observed importance of neighbor effects.

Finally, we note that "copycatting” need not be confined to subfederal
jurisdictions. TFor national governments, there is some anecdotal evidence
that even apart from considerations of macroeconomic coordination, fiscal
policies in one country are affected by people’s perceptions of changes in
other countries. Andersson {1988, p. 2] notes that a "factor precipitating
the {recent Scandinavian] tax reforms was the tax reforms undertaken elsewhere
in the 1980's. The Scandinavian countries...have by tradition always
carefully followed developments in other countries.” Similarly, McLure [1988,
P. 28] states that one of the reasons that Colombia adopted income tax
indexing was that indexing was being considered in countries that Colombia
wanted to emulate. The extent to which nations’ budgetary policies affect

each other is an important topic for future research.
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Table 1

Variables Used in Analysis of State Spending

Variable Mean 5.D. Minimum  Maximum Standard C.\v
Value Value Error
of Mean

Total 1865 304.7 1363 2826 43 .97 16.32
expenditure

Health and 367.3 96.49 235.7 745.5 13.91 26 2¢
human services

Highway 219.7 74.71 117.2 520.5 10.78  34.01
Administration 81.77 22.37 51.01 157.1 3,229 27.306
Education 745.8 123.7 561.2 1180 17.86 16,59
Population (106) 4,541 4. 640 0.425 22.61 0.670 102.2
Income 10050 1274 7350 12837 183.¢9 12.67
Grants 430.1 90.13 285.0 770.0 13.01 20.95
Prop. elderly 0.109 0.017 0.076 0.1l68 0.003 i5.77
Prop. school age 0.228  0.012 0.201 0.261 0.002 5.187
Prop. Black 0.112 0.088 0.006 0.362 0.013 78.70

Sources: Expenditure, grant and state per capita income data are from the
Bureau of Census, Government Finance Series, General Revenue Tables. Data
on population are from Current Population Reports and unpublished data
from the Bureau of Census consistent with the CFR.

Notes:

1. All dollar figures are real per capita expenditure dollars.

2. Total expenditure is the sum of direct éxpehgitures of state and local
governments, exclusive of expenditures for interest, state-run quuor

and utilities concerns, and insurance.

3. Health and human services expenditure includes spending on health and
hospital expenditures plus public welfare expenditures.




Table 2

Estimation of State Expenditure Levels 1970-35
Using Different Measures of Neighbor Characceristic

(standard errors in parentheses)

Medel wGeog wIncome wSla—ck
Coefficient of spatial - -0.2271 0.1246 0.7254
correlation in dep.var. (¢) (0.1045) (0.0972) 10.0324)
Coefficient of spatial — 0.3022 -0.3210 -0.7751
correlacion in errors (y) (0.0899) (0.0999) (0.0485)
State population”™ -1.0943 ~2.1049 ~1.1324 1.1761
(1.1809) (1.1698) (L.1157) {0_.89%35)
State per capita income 0.1408 0.1344 0.1109 0.1576
(0.0328) (0.0339) (0.0310) £0.0248)
State per caplta income?*  —0.3589 -0.3329 -0.22133 -0.4741
(0.1416) (0.1467) (0.1331) {0.1077)
Grants 1.0274 1.0410 0.9938 0.66352
(0.0836) (0.0823) (0.0804) (0.0677)
Proportion of population -6666.6 -6921.7 -6798.4 -1987.6
above age 65 (786.66) (871.50) (748.69) (870.27)
Proportion of population ~474.63 -351.34 ~-391.71 75.753
aged 5~17 years (692.72) (724.60) (692.65) (559.94)
Proportion of population -1648.6 -1642.1 ~2549.4 78.755
Black (781.27) (704.96) (754.67) (540.86)
Chi square test statistic+ 4.574 14.772 79,498

*Coefficients and standard errors multiplied by 10°.

+ For column ], chi square test statistic is twize the difference in log
likelihoods between models in column j and column 1. It is distributed
chi square with 2 degrees of freedom.
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