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ABSTRACT

The purpose of this thesis is to identify factors influencing
community support for rural hospitals, and to discuss the implications
of these factors for health planners and policymakers. The first two
chapters provide a background and rationale for the research. In the
third, a theoretical model of voting decisions by individuals, as they
are revealed in hospital referenda, is developed and utilized to
predict potentially important determinants of community support for
rural hospitals. Multiple regression analysis is used to relate
voting outcomes in county level hospital referenda to the explanatory
variables suggested by the theoretical model. The policy significance"
of the empirical results is discussed in a concluding section.




CHAPTER 1

' INTRODUCTION AND OBJECTIVES' I

The purpose 6f"thié thesis is to identify fact@rs'influéﬁcing_
comﬁunity'suppoff fgf rural hospitals. The eyideﬁce'ié dréﬁﬂ from®
'_actual votiné outcomes oni#ufal hospitai réferendai Sfu&ying the
_behaviqr'df votgrsl¥evealgd in rural‘hoépital reférénda is.impdftant
“for two reasqns.‘r

~ First, it-éqntfibutes_tq aﬁ evolving,theory bfA"public ecoﬁomicé"
[Buchanan 1975, p. 383] aﬁd to the empirical verification of the
theory. In particuiaf, within the literature of public ecdnomics,'é
quéstion recently has Eeen raised coﬁcerning the ability.of the setter
of referenda exéeﬁditure levels“to have a significant iﬁpéct upon the
outcomé of such eléctions [Romér and Roéenthai 1978, 19i9 (a)? 1979
(b)), 197§ (e)].. A tést of voter Behavior uhder'the.séttéf hypétbesis
prbvidés information oﬁ this current topic} |

Thé second feééon_that the study undertaken in this thesié is
imporéant is that the reéults ére useful for policy purposes. The
fural health care'argna has recently become a volatile 6né. Confron~
tatioﬁg between health planners and local residents occur'freqﬁently
and can be expected to continue in the future. The following secfion
frovides background on the current state of rufal hospitals;"It ig

followed by a brief outline of the procedure employed in the thesis.




Background

Recent occurrences in health care have forced the confrontations
mentioned between health planners and rural residents. Rising costs
of health care have focused legislative attention on the health care

¢

delivery system in the United States with rural hospitals distinguish-

‘ed as high cost facilities. The National Guidelines for Health Plan-

ning (August, 1977) recommended a maximum four beds per thousand
people and én eighty percent occupancy rate [Zwick 1978].  Since
rural hospitals often violate these guidelines, they have been care-
fully scrutinized as an érea for lowering'health care costs. The
most cost-effective method of meeting the guidelines is often closure
of a facility [McClure'1976]. Tt is when implementation of a élosure_
plan is attempted that Fhe confrontations occur.

It should be expected that if a concentrated group benefits from
provision of a public service then considerable.resiéténcé will con-
front plans to eliminate provision of that service. Arguments offered

against closure by rural residents include the importance of the hos-

pital to the local economy,.the contribution of the hospital to keeping

and attracting physicians, and the willingness of communities to fi-
nance hospital construction with county tax money and bond issues.1
Heﬁée, benefits are concéntrated locally while costs are dispersed at
least partially (for examﬁle, through‘increased‘héaith insurance rates

among the pool of insured individuals).




The effects of the distribution of rural hbspital cqsté and bene;
fits upon Ssupport fér haospitals in rural areas can be examined through
aﬁalysis of voting on rural hospital referenda. These referenda
typically arise in the following mannér. The desire for a facilitylis
made known to policy-makers (for example, county commissioners) by a
local heaith cdntingency (Such as physiCians, health administrétoré,'
or concerned elements of the general population). The‘policy~make£
then sets the level of the referendum. The level chosen appears
dependent upon referendumjspeéific factors such as projected costs as
well as upon the preferences of the policy-maker. The final.stage of

the referendum process is the actual vote.

Procedure

The thesis proceeds in three parts. First, in the literature re-
review, background on the problem of identifying and estimating indi-
ﬁidual demands for collectively provided goods and a rationale for
investigatioﬁ is presented. Second, in Chapter 3, a theory of
voting is developed to predict variables that are important in
explaining the outcomes of rural hospital referenda. fhird, in
Chapter 4, multiple regression analysis is used to test the theory on
observed voting outcomes and implications of the results are discus=~

sed.




CHAPTER 2

REVIEW OF THE LITERATURE

The goals of this chapter are threefoid;. First, ﬁhe“historical'
development of the economics subdiscipliné of '"public ecénomic;"
is discussed. Second, its reievance to the present research is devel-
oped. This relevance involves contributioné in' the theoretical devel-
opment of individual behavior and in the referenda vofing setting.
Third, by describing pre&ious work done under the rubric of "public

economics,"

the contributions of previous authors to the prominent
topics approached in this thesis are acknowledged. The review orga-
nizes the literature into important topics, describes why these

topics are important, and then acknowledges individual works where

they have contributed significantly to the topics.

The Evolution of Public Economics

- The frequently stated logic for collective provision of certain
goods and services distinguishes public goods frqm private goods.
Public goods exhibit two characteristics [Samuelson 1954, Musgrave
1959, and Head 1962]. First, consumption of a public good.by one
individual does not preclude simultaneous consumption by4another
individual. This characteristic ié often refe*red to as jointness -
of consumption. Sécond, it is prohibitiyely expensive to exclude
(by price) any'individual from enjoying the benefits of a public-goéd,

once it has been purchased by another. This characteristic is often




referred to as non-excludability. .Private goods,-dn the otﬁétﬁhénd;

are both non-joint and excludable.

Generally, it is concluded that public goods left to production
by private individuals will be under-supplied, if supplied at all
[Pigou 1932, Olson 1965]. The reason is that, in the case of a
large number of consumgrs; the individuél's share of the total cost of
the good is small and the individual enjoys the benefits of consumption
" once the goodlis produced; whether he contriﬁutes or not. If left to
private action, it is expecte&'that little voluntary payment will be
forthcoming from individuéls. They have the incentive to become free-
riders. Even though added social benefits of public good provision
would be greater than added costs, it is entirely possible_that,
if all individuals attempt to become free-riders, the public good
will not be produced ét all. Hence, due to the free—?ider'incentive,
thé justification is made for the provisi&n of public goods ﬁnder some
collective mechanism. .

Obviously, not all goods lie at the polar extremes of purely
privéte‘or purely public; Depending upon the mix of the two criteria,
eicludability and jointness, goods may lie closer to one extreme than
to the other. For example, the good examined in thié thesis, hospital
services, may exhibit both‘private and pﬁblic characteristics. The

following characterization of contingency value is an attempt to reveal

" how the complex nature of hospital services, not a purely public good ,

v
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may nonetheless lead to the conélusion thap‘some collective action in
its provision is justified.2

Provision of rural hospital services actually satisfies two types:
of demand; First, demands of users in the present time period‘ére
satisfied. Second, as a costless by-product, the demands of potential
future users are satisfied. Even.if such potential future users néver
actually use the services, the satisfaction of their contingency
demands represents an external bemefit. In ofher words, contingency
demanders experience a jointness in cénsumption with users in the
present time period.

The relevant question concerning the economic efficiency of open-
ing, or keeping open, a hospital in the presence of contingency &emands
becomes: are the summed values that contingency demanders plaqé on the
hospital services, plus the value that users in the present time period
place on the hospital services greater than the social cost Qf ppoﬁid—
ing the services? From this perspective, contingenéy demands may exist
in varying degrees for different goods and greatly complicate this
calculation of net social valué since there may be no viable mechanism
for attaching market values to contingency demands. Weisbréd argues
that. this complication allows for the possibility of inefficiént out—
comes if provision is left entirely to the private sector [Weigbrod
1964, p. 473]. |

This outcome can be represented by Figure l.3 Dp,and MRP'
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Figure 1.
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The Effect of Contingency Demands on Production of
Hospital Services.

P MR(p +¢)




represent the deﬁand and marginal revenue curves associated with

'users in the present time period, respectively. The avérage totai
cost (ATC), average variable cost (AVC), and marginal cost (MC)'curves
refer to provision of hoépital services, H. Equating MRp to MC and
charging what the market will bear -results in the price-output com-
bination (Pp,Hp). At this price-—output combination, the producer

would choose not to stéy in business, even in the short run, since even

variable costs are not covered. However, if contingency demands could

be ascertained and their value collected, the relevant demand and mar-

ginal revenue curves might be b(p + o) and MR( in Figure 1.  Now,

p + ¢)

equating MR( to MC yields the price—output combination

p + ¢)

(r At this combination, both variable and fixed

¢+ fe+e)
costs are covered and the producer would choose to stay in business.

In a social sense, then, private production can result in an
undér supply of Hospitals in the presence of contingency demands_
due to the absence of an enforceable payment mechanism.4 This is
closely akin to the free—r;der problem presenf in pure public goods.
Although a hospital may be privately non—viable, sqmmed marginal social
benefits may outweigh social costs of provision. Aé with pureupublic
goods, if contingency demands are significanﬁﬂand a strictly private
hospital closes, collective means of provision may belcalled"for on .
efficiency g;ouﬁds.

In observing the presently volatile rural hospital arena, it




can be concluded that rural hqspitgls are highly'desirédtby rura;
residents. 1In cases where the costs of rural hosﬁitél provision |
predictably would not be met by reyenues from consumers, couﬁty
governments are sometimes called upon to finance capital costwaith

" county tax revenues. Such decisions are important voting issues for
county residents and often times are decided.by refereﬁda. In 1ight‘
of the single issue nature of these elections, the voting outcomé
provides important information relevant to the demands of rural
communities for the collectively provided hospital.

However, the question still remains: how are indivi'c}ual demands
for collectiﬁely provided goods discoveréd by the providérs? Individ-
uals can neither bid for a given supply nor decide what quantity to
purchase at a given price as they do in the marketplace. Further,
suppliers of collecfively provided goods do not offer goods directly
to consumers but rather-maké governmentai budget decisions that
influence tﬁe quantity supplied.6

Precisely estimating the demands of citizens for goods which are
collectively provided is a difficult tgsk for government decision-mak-
ers, as well as for those interested in the economics 6f.such provi-
sion. For example, basing expenditure levels on individually reported
demands may not broduge socially desirable outcomes because individ;
uals lack incentives to truthfully reveal. their preférred levels of

expenditure under most financing schemes [Deacon 1977, p. 372]. Since
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any particular individual may have ''above average" pf'"geléw avérége"
demands, it is in that individual's intérest to misrepresént expecte&
benefits in an éttempt‘to influence provisign toward his private opti—
mum. Discovering the.uéward or downward bias of this incentive to
misrepresent has invelved  the design of reward meqhénisms of "ungodly
cunning" [Sen 1977]7 but limited practical usefulness.

| Due to the difficulty o6f determining demand, analyses of designs
intended to éﬁeliorate the free-rider problem and the related incén-
tive to misrepresent have largely confined themseivés to identifying
allocative effects and estimating tax burdens [Buchanan 1975, pp.
383-4). 1In studies during the pre-1930s (and even in many present
studies), the influence of collectiﬁe choice institutions on eipendi-
ture levels is taken as given [Deacon 1977, p. 371, Buchanan 1975, p.
3847, FPurther, such'aﬁalyses were not undertaken in the context
of an explicit behavioral theory [Deacon 1977, p 3717. These
shortcomings - neglect of the influence of collective institutions and
absenée of an explicit Eehavioral theory - remained ét leaéf until the
late 19305 and the 1940s.°
| Central ideas in the voluntary exchange theory of public finance,
the forerunner of modern public ecoﬁomics, were develgped by Richard
Musgrave [1938], Howard Bowen [1943],vand James ﬁuchanan [19491. Then
during the 1950s and 19605, these central iéeas were rapidly expénded

_into what Buchanan has named "public economics'" [Buchanan 1975, -
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P. 383].. Public economics, as an emeréing subdisCipiine'iﬁ ecbnémics,
is distinguished from traditionallpublic finance in two‘ways: 1) an
explicit behaviofal theory of public expenditure has evolved aﬁd 2)
modeling of pdblic‘expenditure issues has included existing institu;
tiﬁnal arrangeménts explicitly rather than handiing tﬁem ;s exogenous.
The next section of this chapter describes these distinguishing char-

acteristics in more detail and gives.examples of their use.

Public Economics: - Characteristics and Examples

The first characte?istic of‘public economics is the emergence of
an explicit behavioral theory of individual choice regarding collec-
tively provided goods. This behavioral theory is developed by
assuming that individuals have well-defined preferences for
collectively provided goods and services just, as fhey do for privately
provided goods. Therefore, the basic premise of public economics_
is that support or opposition for any public $ector action is func-
tionally related to perceived magnitudes of expected costs, exﬁected
benefits, and the distribution of these costs and benefits under
existing fiscal choice institutions [Bartlett 1973, Breton 1974,
Buchanan and Tullock 1962, Commons 1940, Downs 1957].

Proceeding from the base of the individual decision process
(i.e. how'individuals Weigh benefits and costs at the maréin) many

authors utilize the traditional concept of utility maximization
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(examples of utility functions maximized with reépecf to'bﬁdget con-
straints are found in Appendix A). Other researchers bypass rigorous
development of the individual optimization strategy and begin by
specifying a demand functiop outright [Borcherding and Deacon 1972,
Birdsall 1965, Peterson 1975]. Since the firsthapproach is used‘ip
this thesis, it is important to note that the difference between the
utility maximization framework for public goods and tradi;ional.
utility maximization involving only private goods is the inclusion .
of a budget constraint imposed by the public secfor. In this way, the
individual is forced to account for the marginal benefits and marginal
costs of collectively provided goods just as with privately provided
goods.

The second characteristic that distinguishes public economics
from traditional public finance is that public economics-models have
attempted to include the effects of existing institutional arrangements,
rather than treating them as given. Two méthods of iﬁcorporating
institutional effects are prevalent. These are 1) the analysis of

expenditure levels to determine actual individual demands for collec-

tively provided goods and-2) the analysis of voting outcomes which is

indicative of individual demands only when individual voting data are
available. If only aggregated voting data are available, the analysis
of voting approach allows only general inferences about the disposition

of the population to be made. Since this thesis uses the second
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approach, with aggregated data, the analysis of expenditure approach

will receive only brief mention.

Analyses of expenditure levels typically rely on the theory .of

the median voter. While Harold Hotelling [1929] discussed the

tendency for politicians to choose "middle of the road'" platforms,

more rigorous developmenf of what is called the medién voter théory‘was'
begun by Howard Bowen [1943] and éctually formalized by Duncan Black
[1948, 1958]. According to the medién voter theory,‘l)_ if'aisimple
majority rule prevails, 2) if a full range of alternative éxpendifure
levels appears onlthe ballot and 3) if individual preferences between
the alternatives are single-peaked (i.e. not V-shaped), then 4) the
yvoters who prefer the median expenditure level will see their pref-
erences realized in thé collective choice [Biack'l958, pPP- 14—24;
Musgrave and Musgrave 1976, pp. 104-5]. The theory tends to support

the conclusion that, with brisk political competition, non-median

-strategies invite defeat. Hence, politicians have incentives to-

gsearch for and adopt the median position. This suggests that actual
politically derived expenditure levels will apprpximafe the median
demand in the jurisdiction and, hence, énalysis will. pertain to a
particular individuals' deménds.

In order to transform £his analytical method into an operational
emfirical fraﬁework, it is usually assumed that the median voter pés—

sesses the median explanatory characteristics in the jurisdiction; the
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:médiap voter pays the median tax share and occupies tﬁe median position
in the income distribution. Complete specifications of the.median voter
model can be found in Barr and Davis [1966], Bergstrom and Goodman
[1973], and Borcherding and Deacon [1972]. Other éssumptions also are
necessary to apply the model but they are of lesser importance for a
general understanding of the model.9
The basic median yoter model just described has_béen used to
estimate individual demands for many local collectively provided
goods [Barlow 1970, Bergstrom and Goodman 1973, Borcherding and Deacon
1972, Pommerehne and Frey 1976]. The successfulness of these attempts
is described by Robert Deacon [Deacon 1977, p. 378]:
Despite differences in specification, the results of these
studies show a degree of qualitative consistency; negative
price elasticities and positive income elasticities, that )
are generally statistically significant, have been observed.
A measure of agreement appears to be emerging regarding the
general shape of public service demand functions. In most
. cases, demands appear to be price inelastic and estimated
income elasticities are positive though less than unity.
Despite the reasonableness of the empirical results obtained from
the median voter model, criticism of the model has surfaced. The
criticism arises from a basic institutional question. What if it is
not assured that a full range of alternative expenditure levels will
appear on the ballot? In other words, perhaps lack of political
competition in some areas does not allow the preferred level of the

10

median voter to even appear on the ballot. Thomas Romer and Howard
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Roseq;hal take.this position. 1In a series of papers; they‘érgue that in
many cases the alternative levels of expenditure that appear on a ballot
are under the control of a setter [Romer and Rosenthal 1978, 1979(a),
1979(b), 1979 (c)]. This setter may be a bureaucrat or an elected
official acting according to his own preference funetion. Following
William Niskanen [1971], Romer and Rosenthal poséulate the seﬁter's
preferences as expenditure maximization subject to the constraint of
staying in office [ﬁomér and Rosenthal 1979(a)]. Further, they argue
that the comnstraint ié weak due to entry bayriers inherent to the
pblitical arena [Romer gnd Rosenthal 1979(a)]. Their conclusion is that
deviations from the pfeferences of the median voter seem likely to
occur. The setter's preferred expenditure level need not coincide with
that preferred by the median voter.1l

Two aspects of the analysis of rural hospital voting undertaken in
this thesis are worthy of particular notice. First, individua; voting
data were not available. Aggregated secret ballot data do not allow
one .to identify how_any single individiial voter actually cast his ballot.
As a result, the type of available yoting data affect the interpreta~
tion of empirical results. These results do-ggg pertain to individual
behayior and demands. Rather, interpretatioﬁ of empirical fesults
pertains to an abstract representation of community behévipr. Second,
thé presence of Romer's and Rosenthal's sétter appears pérvasiﬁe in

rural hospital elections. The hospital referenda studied in this thesis
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are of three types: 1) funds for buildipg new hospitals where none
existed previously, 2) funds for building hospitals to replace existing
ones, and 3) funds for remodeling or expanding existing hospitals.
Typically, these referenda can be characterized as all-or—nothing pro—‘
positions. For the first cateéory, new hospitals, the threat is that
physicians will leave the rural community (or, never entef the area to
begin with) unless the facility is built. For the remaining categories,
replacemen£ hospitals and expansion/remodeling, the threat is that
physicians will leave unless they get what they want and/or that lost
federal Medicare/Medicaid accreditation due to deficient facilities will
force the existing facility to close. In any event, the all-or-nothing
threat is the complete absence of doctors and hospitals.

‘The ability of the setter to confront voters with all-or-nothing
propositions is of current interest in the public choice literature
[Romer and Rosenthal 1978, 1979(a), l979(b), 197§(p)J because it
seriously undermines the assumption of brisk ﬁolitical competition that
is so crucial to the median voter model.12 While this thesis is not an
application of the me&ian yoter approach, a test of voter behavior under
the power of the setter, deyeloped in Chapter 3 and performed in .
Chapter 4, pertains directly to this current topic. The remainderx of
this section is devoted to the method of voting analysis.

The simplest voting choices that individuals face are local elec-

tions where Finance levels for various collectively provided goods are
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decided by popular referendum.13 Issues afe typiéaiiy stated in termé
of altermative property tax rates and on;y a:single.service‘is |
involved. Hence, tax liabilities are easily computed and there is
little uncertainty as to where fuﬁds will be spent. The explicit
behavioral theory that evélved within public economics, based upon
ufility maximizing behavior involving both private and collectively
provided goods, indicates fhat the voting decision will be reached by
weighing costs and benefits of ballot alternmatives. 1In other words,
the individual comes to a decision by comparing the utilify 1évels as-
sociated with passage of the referendum and defeat of the referendum
and then chooses the alternative that yields hiéhest utility; In this
manner, by including the institution of voting in public decisioms,
public econgmics makes its second contribution to‘the research at hand.
As in traditional private goods demand theory, the inclusion of
collectively provided goods into the individual decision calculus
éuggests variables which might help explain demands for collectively
provided goods. The théory suggests that price and_inqome effects
will be important factors in the deménd for collectively pébvided
goods, just as they are.for privately provided goodé. The pfice ef-
fect for collectively provided goods demand can be identified relative
to the individual's asséssed"taxable property value since the good is

financed from property taxes [Barr and Davis 1966, p. 152].' Tncome

effects can be identified by 1) absolute levels of jurisdiction income
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sﬁch as median cqunty income and 2) specifying groups w\;i;-th;in @::hle pép'u_-
lation that are expected to experience changes in income due Lo cﬁaﬁges
in public policy, a priori. A;ide from price and iﬁcome effects, the
theory suggests that tastes and preferences will inflgence déﬁand. An.
operational method to accountﬁfor the presence of tasteé and préfer-
ences is to identify groups within the population th;t can be expected,
again a priori, to exhibit similarities in tastes and préferences. For -
example, Deacon and Shapiro.[l975, p. 948] use voter-party affiliation
as an ideology proxy. In this way, estimating demands for a collec-
tively provided good requires one to identify a relationship betweén
the probability of a yes vote and vériables that economic theory
suggests will influence that probability. The general form of the.
probability density function for yes votes must be spécified beforehénd.
In an example of the analysis of voting approéch, Daniel Rubinfelq :
[1977] found supporting evidenée for the basic explanatory wvariables
suggested by economic beﬁavioral theary. In a cross—seétional_anglysis
6f the precinct vote on a Troy, Michigan school mill election, using

indiyidual voting data, Rubinfeld found that 1) ceteris paribus, the

probability of a yes vote was inversely'related to the tax-price of‘
schooling, 2) as income rose, the probability of a yes vote inérgased,
3) the probability of a yes'vote was positively'relgted to the number
.of children in a given household that attended public schools, 4) the .

greater the number of years a person resided in the jurisdiction, the
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lower was the probability of a yes vpte, and 5) the probability of a yes
" vote increased if thé Voter.was.emplo§ed as a teacher. Other Yariablés’
were used but only the statistically significant ones have been listed
here. While the designs of other studies vary in detail, they are
consistent in specifying demands for_collecti&ely proyided ééods to
depend upén tax-price, income, and socioeconomic characéeristics
[Barkume 1976 and 1977, Deacon and Shapiro‘l975, Levy 1975, Marotti
1978, Mikesell and Blair 1974, Neufeld 1977, Peterson 1975, Schroeder

and Sjoquist 1978].

Summary

This literature review has pursued three goals. First, historical
background on the development of the public economics framework uséd
for analysis in this thesis was provided. The characteristics tﬁat dis-
tinguish public economics from its public finance ﬁeritage'are 1)
the evolution of an explicit behavioral theory of public expenditure
rooted in familiar utility maximizing demand theory and 2) the develop—
ment of models that operate within the institutional voting setting.
In short, public economics operates under the preﬁise tha; soclety is a
collection of individuals with the same ﬁotives‘driVing the demanq for
cqllectively proyided goods as driye the demand for ﬁrivatgly provided
goods. Furtﬁer, it offers an approach to thé anaiysis of collective.

outcomes that incorporates institutions in their contemporary forms.
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While new sets of institutions are of interest aﬁd their pﬁrsﬁit impor-
tant, analysis under existing institutions is important to the extent
that the objective is examining immediate policy quesfions.

The second goal was to show the relevance of public economics to
fhe anélysis of local support for fural hospitals, This goal Was-met by
identifying two public ecoﬁomics approaches tdkestimating the demandﬂfor
collectively.provided‘goods, one involwving the mediaq voter épproabh and
another analyzing actual voting outcomes. 'Also, it was shown th the
second method was adopted for use in this thesis: the t&pe_of data
available and the prevalence of the setter. It is expected that the
evidence of the setter's influence provided by this thesis will add to
the growing information base used to evaluate the usefulness of the
median voter approach.

' The remainder of this thesis develops and estimates an explangtory
model of local community support for rural hospitals based upon the
voting outcomes of rgferenda elections for rural hospital construction
projects. The explénétory’variables will stress the effects that
indiyidually perceived.expected costs, expected benefits,‘and their
diétributicn haye upon voting‘gehévior. The works of other authors,

outlined in this literature review, proyide the basis and justification

for the mqdel.




CHAPTER THREE

A MODEL OF HOSPITAL REFERENDA VOTING

The preceding li£erature review suggests important ériteria for.
a model of hospital reférenda voting. Firét, gﬂe demands for-
collectively provided goods must be developed at the individual lével.
Second, a theory that unifies the individual's behavioral stratégy
and the institutional voting setting mﬁsﬁ_be advaﬁced. The purpose of
this chapter is to satisfy these criteria and to specify the variablés

that are expected to influence the individual's voting decision.

The Individual and the Collectively Provided Good

The behavioral assumption in this theory deveiopment is rationély
uﬁility maximization. When indiyiduals are faced with a range of
alternatives, their decisions are based on a ranking of the alter-—
natives according to well-defined preferences.  Rationality, in this
sense, dictates that the highest rénked alternative is chosen. .

To simplify presentation of the theory, a utility funétioh is specified
which incorporates only two arguments: collectively provided hospital
sérvices‘and a privately provided good representing all other goods

and services. Let the continuous, quasi—concave utility fuﬁéti&n for
-individual i, Be

Y

1 o - u(q,x)
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where the i superscript denotes individual i, q = ¢bllectivély provided
hospital services, and x = the privately provided good.
Hospital services are a function of capital and labor inputs in

a production function sense. Hence,

(2) q = Q(w,2)
where w is hospital capital characterized by size, availability, ana
age. Labor inputs are represented by 2. It is assﬁmed that, once the
desired level of collectively provided hospital capital-ié determined,
a unique level of labor is required to accompany. it.14 In this sim-
plified manner, hospital services can be treated as a variable affected
by adjustwents in capital only, since the level of labor is determin-
istic. Hence, the utility function becomes:

) ui = u(qw),x).

Let A be one bundle of quantities of a privately providéd good,

x, and the collegtively provided good, q(w). Let B represent another
bundle with different quantities of the twd goods. According_to the
indiyidugl's preferénces for the privately and collectively provided
goods, either A is preferrxed to B, B is preferred to A, or the
individugl is indiffefent between A and B. Bundles that all provide the

same level of satisfaction, or utility, can be graphed as indifference

curyes. Curye u' in Figure 2 represents bundles, such as A and B, that

praovide gne level of utility while curve u'' represents bundles, such as
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Figure 2. Indifference Curves for x and q(w).

q(w)
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D, tﬁqt-prbvide a higher level pf utility. Tt is'importqht to npte
that %ﬁile iﬁdifferent between bundles that lie on é single indif-
ference curve, the individual is not indifferent £etween bundlés
located on separate indifference curves. Bundle D provides a higher
level of'utility than bundles A and B while A and B, in turn, provide
a higher utility level than bundle C on curve uO. Indifference

curves 1) are convex due to diminishing marginal utility, 2) cover

;he entire regipn between the axes, and 3) cannot intersect When'
consumer preferences are assumed transitive.

The consumer is constrained in his‘consumptidn by the'levél_of
his income. The consumer's budget line represents the combinations of
privately and collectively provided goods that his income can
purchase. If no units of x are purchased, the consumer can purchase
some ievel of q(w), say q(wO). Conversely, if n; upits of q(w) -are
purchased, the consumer could purchase some level of the privately

provided good, say x In Figure 3, the straight line connecting

0

shows all different combinations of the two goods that-

0

can be purchased with a given level of income.

q(wo) and x

Utility maximization dictates that all income be allocated to
utility producing consumption. 1In this simple two-good world, the

budget line is of the form:

(3) 1t = pxl + v
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Figure 3. Indifference Curves and the Consumer's Budget Line.
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where Ii = income of. the ith iqdivi@ual, 9_5 price of bhé\ﬁn#tidf.them
privately provided good, xi = actual number of units of-tﬁe ﬁrivately
provided éood consumed by the ith individual, r = the mill rate levied
to cover.the cost of-collectively provided hospital caﬁital, and vi =
agsessed value of taxable property possessed by the ith individual.
The ﬁill rate is éssumed to be determined by the collective taxing

authority from the balanced budget constraint
(4) h(qGn) = 6(qG@), I°) + 1V

where h(q(w)) = the cost of a given level of colléctively provided
hospital capital, W, and V represents the total assessed value of
all community taxable property.

The specification of G in expression (4) répreseﬁts intergovern-
mental grants. The most dominant form of ihtergoVernmenéallgrant
that historically affected ;ural hospital capital stock was money
distributed by the federal government under the Hill-Burton Program.
The amount of these grants was directly related to the proposed
amount of hospital- -construction. However, amounts paid under the
Hill-Burton Program were adjusted for relative coﬁmunity income levels
(i.e. richer communities were expected to pay a greater proportion fhan
poorer ones) [Lave and Lave 1974] and, hence,‘the'specification'in (4f

of G(q(w), 1%) where I° = the community income level.
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folving (4) for the mill rate, ?(d(ﬁ)), substituting into (3),
and rearranging terms yields the consumer's reduced priva;e—ébcial
budget constraint:

() Th=px’ + = (@) - Ga@),1%).

The second term on the right-hand side of (5) can be thought

of as the "price" to consumer i of one dollar's worth of péllective
expenditure on q(w) multiplied by the acfual number of doilars that the
-bommﬁnity spends on q(w). This price term, Vi/V, is the éonsumef's ,
portion of the total assessed value of all communi£y taxable property,
i.e the share that consumer i is deemed to be responsible for;

If available income is spent in such a mannef that no combination'
of expenditures at the same level, or a lower level, would yield

greater utility than the actual chosen expenditures, then the consumer

has maximized utility, or satisfaction, and is said to be in equilib-

rium.

The highest attainable level of individual ﬁtility océUrs where
(1') is maximized subject to cqnstraint (5). If,the‘individgal was
ffee to choose personally optimal consumption levels of q(w) and x, the -

following Lagrangean represents the optimizatioﬁ problem:

6 L =u@w,x) +Arat = B (h(q@) - 6aw),I% - px)

where the Langrangean multiplier, XA  represents the marginal value of
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income. Partially differentiating (5) with respect to w, xl;.and

A yields:
(7) EE. - du3dq _ A .Zi,(ah._ﬂ 3G iﬂ)
~T ow 9q ow V -S3q ow Bq ow
gL Ju
8y —= =—_-Ap
ox oxt
BL i i .
©) =1 - L W) - 6(qw),19) - px'.

Setting (7), (8), and (9) equal to zero to satisfy first order

conditions for maximization of a function results in:

’

i

vy dud 39 v_ @h 39 _ 3G 3q
7" 3q ow A \Y (aq ow  3q aw)
@ 2 =2
ax

(9 Th - T (a) - 6a@),I%) - px = 0.

© Solving (7') and (8') for ) and then setting the two expressions

equal to each other yields the optimality condition:

g v (Apdg 36 aq)
(10) 9aq ow o V dq aw aq ow
& P
ox?

The left—hand—side ratio of the partiallderivatives of u with .

respect to w and with respect to x can be’interpréted as the ratio of
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the mayginal Qtilities with respect to w énd x. The numerégpr'of'the'
right-hand-side of (1of can be interpreted as the/ﬁarginal cost-of a
change in w while the denominator is the marginal cost of a change in

x (equal to the price of x under competitive assumptions). Under

these interprétations, (10) becomes -~
oy My _ My
MC_ i
x

xi
where MU denotes marginal utility and MC denotes marginél cost. Expres—.
sion (10') is the familiar condition that the slope of the indifference .
curve must equal the slope of the budget line for the consumer to be
in equilibrium. Further, condition (10') implies that when the con-

sumer is in equilibrium,

MU MU i
(11) X =_X
MC MCc 1
Moo -

or that the marginal utility fer dollar. allocated to expenditure on
the two goods should be.equal. If expénditure levels were not chosen
in this manner, then an additional increment in oné fype 6f‘exPenditure
would yield higﬁer marginai utility gains than an additional incremént
of the other_tyPe of expenditure. The consumer would not be in

equilibrium and, accordingly, expenditureé would be reallocated.
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KX}

First order condition (7') helps explain the conéumer'g'mqve o

toward optimality in a very.basic manner. - Rearranging (7') yiel&sf

'y (& 2udq_ ¥l dhdq 3G 3g
2 A 3q 9wV tdq 9w 3q 0w’

This conclusiqn can be interpreted as follows. The right;hand—side is .
the added cost to individual i of-an increase in ho;pitallcapital stock.
The.leftfhand—side expresses the individﬁal's dollar valuation of the
utility increase resulting from the increase in hospital capital stock.
Thus, (7'') shows that the consumer is in equilibrium when the consum-
er's valuation of the additional utility derived from changes in w just
equals the cénsumer's additional cost resulting from chahgés in w.

The first criterion for a hospital referenda voting model has
been met. Undér the behavioral assumption of utility méximization,
a condition for optimal individual consumption has been derivéd..
However, 'the individual is not free to obtain the personal 6ptimum
leyel of w, since the level oﬁ collectiveiy provided hospital capital
is a non~incremental, collective decision. Hence, a theory that uni-
. fies this individual strategy and the institution of yoting is re=
quired. This is the second criterion for a model of hespital refer-

endum voting Set_forth_in'the introduction to this chapter.

The Individual and the Collective Institution: A Unifying Theory
of Voting

Robert‘Deacon and Perry Shapiro [1975] develop a theory that
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;unifiés thé individual's utility maximizing strategy with the institu-
tion of voting. Their theory is adopted for the purpose of identifying
important explénatory variables fér rgral-hospital referenda.

Assuming that constraint equatioﬁ (5) is éatisfied, the solution to
the maximization proﬁlem embédied in' equation (6) can be solved féf'
an optimal level of private consumption in terms of price, disposable
'income,.and-a predetermined level of cqllectively provided hospital
capital. The highest attaiﬁable level of utility can be Wriften in

-

the general form

(12) max u* = 0l (p,, qGw), I - ¥ (a(a@)

i
X

- 6(a6, I

A change in public policy toward hospital capital stock can affect

_those variables with the k subscript. In turn, the changes will affect

induced utility, Ui ("induced utility" since the decision concerning
the level of hospital cépital is a collective one and, hence, not
necessarily individually optimal). Since vi/V is in part.choice;’
determinéd, its inclusion as a parametric variable on the right-
hand-side of (11) is not strictly valid, but doeé simplify expo-
sition.

A referendum confronts the voter with a chéice between fﬁé alter-

native outcomes and, hence, two possible utility levels. Let k =20
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denote the outcome if the referendum fails to pass (the reversion)
and let k = 1 denote the outcome if the referendum does pass. The
highest attainable utility levels associated with each outcome are Ué

and Ui, respectively:

13 v = vl v
0 PO, CI(WO), IO -~ "7_ (h - G)O)
i i i vt

(14) Ul =1 (pl’ q(Wl)a Il - V— (h - G)l).

The unifying voting rule consistent with.utility maximization is:
vote YES if Ui > Ué, otherwise vote NO.16

If all attainable utility points from Figure 3 are graﬁhed, the
result is Figure 4. This graph shows the different ievels of utility
that can be induced by different levels of collectively provided

hospital capital stock. If thé individual could choose a single level

of collectiyely provided hospital capital, it would be q(w*) since the

utility level associated with that output is the highest attainable.

It is important to note, however, that the individual does not
have the opportunity to choose 'his personal, but collectively provided,
optimum. That actual level of hospital stock is decided, instead,
by all individuals who vote. Further, as pointed out in the literature
review, the alternatives that actually confront voters ﬁay bé \
restricted by an individual whom Romer and Rosenthal [1978, 1979(a),

1979(b), 1979(c)] have dubbed the "setter". If the setter possesses
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Figure 4. The Setter's Influence on the Level of the Referendum
and the Importance of the Reversion.

2 : ' q(w)
q(wo) q(wl) q(w ) q(w,) q(wo)




34
the ab%liFy to confront voterﬁ yith ap all-o6r-nothing p?opositiop,
then considerable variation around‘the prefereﬁces of a tgeoreéic;lly
pivotal voter can be expectéd in the presence of the setter. Figure
4 also reveals the crucial nature of the power of the setter.

In Figure 4, the range of referendum alternatives that will
receive a YES vote under the unifying rule is betweeﬁ‘q(wo), the ail—
qr—nothing reversion, and q(wé)'. Levels of proposed expendituré
within this range will receive a YES vote since the utility levels
associatéd with such expenditures are always greater than the level of
utility associated with the reversioﬁ. Hence, a setter capable df.
all-or-nothing propositions ﬁho operates according to-the dictates of
his .ovm self-interest, for example the maximization of collective
expenditures, has leeway to propose expenditures up to q(wé)'.

The degree of the setter's ieeway is tigd directly to tﬁe re-
version. Recall that the "reversion" is the level of hospital capital
that will exist if.the referendum fails. TFor example, if the rgversion
is q(wl) instead of q(wO) in Figure 4;'the# the.setter is constrained
to q(wl)' as his maximum position rather than q(WO)'. Any proposition
beyond q(wl)', under reversion q(wl),'would fail since the utility
level associated with such a proposed expenditure is lower than the
utility level associated with q(wl). Under such a circumstance, the

! ’ .
voter would choose the reversion,-q(wl), vote NO, and aqcept'the

reversion level of hospital capital.
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It is hypothesizeé in thisnaﬁai§sis that the pqépita; réferéhda.
arena is predominated by the "setter" and that the reversiohAlevél 6f:
hospital services is important in explaining actual election outcomes
as a result.of this predominance.17 Whether the all-or-nothing
reversion is:important to voters, in an empirical sense, depenas
upon whether or not voters discoun; the setter's threats. This '
suggests that two alternatives should be fested for their relative
explanatory powers, the setter'g ghreét versus voter discounting
of such threats. Such a test is developed in the next seétion of
this chapter.

”It is implicit iﬁ the above decisipn.rule that voters rationally
calculate.benefits and costs. However, it is often argued that voters -
do not make such calculations. Due to the high cost of becoming
informed, voters remain "ratiogally ignorant." Pommerehne and
Schneider [1978] argue that the iﬁcentive to become inf;rmed is higher
in popular referendum yotes than in other types of votes, such as votes
for representatives. This observation ié based upon the explicit
unidimensionality of‘such issues as'hospital reférenda. Voters are
not asked to decide between two platform "lumps" as when choosing
candidates for office. This factor alone lowers the cost of being.
informed. In the case of hospital referenda, the nature of thé
debate leading to fﬁe yote is vigorous and occurs amoﬁg small poﬁula—

tions. Further, an examination of sample ballots shows -them to be
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clearly stated.- Hence, there is little uncertainty. about how and
Where‘funds will be spent. Benefit and cost calculations ugdér these
circumstances are less coﬁplicated.than for other typés of eléqtions

and the incentives to be '"rationally ignorant" are reduced.
g

Explanatory Variables Suggested by the Model

Explanatory variables expected to influence the individual's
Qoting decision can be conveniently identified in terms of the
"difference in potential utilities under the reversion ana referendum
alternatives.18 This difference in potential utilities can be written

in "change notation" as

i
. . . .V ,
(15) Ui - U:(L) = AU (bp, q(tw), AT* - 7 A
c
- 6(qw),IM)))
i
i v

. where Ap, Aw, AL, and 7 A(h - G) are differences in private prices,

hospital capital, income, and tax bill under referendum passage or
failure.

Due to the nature of the aggregated voting data available for
rural hospital referenda, the explanatory variabies that will be used .
explain a representative concept of "comﬁunity support.”" Therefore,

price and income effects, for example, can be thought of as repre-

senting the effects on a representative individual within the community. -
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Such an individual may be described by-"mean"‘or "median" cha?écﬁépei
istics in an analysis of actual voting outcomes (as distinguished from
analysis of expenditures where the theory of the median voter is
prevalent). It remains a task for empirical investigation to discover
the relative explanatory powers of different descriptions of the
"representative individual." | |

The variables selected for empirical anaiysis are 1) the level
of hospital capital that will prevail under passage of the ;eferendum,
Wi 2) ‘the reversion level of hospital capital (i.e. the 1éyel
associated with referéndum failure), Wy 3) dindividunal income, Ii,
justified on the basis of the constrained utility maximization frame-
work, 4) expected income changes due to passage or failure of the
referendum, AIi, 5) wvariations in the price of collectivély provided
hospital capital to the representative county resident in each county,
Vi/V and 6) intergovérnmental grants, Q. In addipion, operational
methaods of cqntrolling for variation in other factors are discussed.

Unfortunately, data limitations often requirg that the explénatory
variables actually used in empirical estimation are not the ones that
theory would dictate as ideal. Thus, while individunal income is
obseryable, the potential differences in income under alternative

referendum outcomes are not. Also, while a representative individual

Iprice for the collectively provided good can be derived for the
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representative individual in each county, alternative tax bills ﬁndéf
alternative referendum outcomes, i.e.
i

(16) T A (a(a(®) - 6(a(,I1%)),

cannot be. In such cases, proxy measures are used.
t

With respect to LAE the variables that characterize the level
of potential hospital capital if the referendum passes, typically
the votér knows only the numbe? of beds iﬁVolved with péssage'of the
referendum. TFor this reason, let the expenditure level specified in
the referendum stand as'a proxy for the level of hospital capitai
associated with passage of the referendum. Further, Qoter—perceived
hospital capital quality will depend to some extent upon the number
of pérsons with access to the proposed_capital stock. Hence, the level
of hospital capital associated with passgage of the referendum can

19
be specified as:

(17) ‘Ql = £(H,n)

where H ='proposed expenditure on hospital capital and n ='the number.
of persons receiving services from the added capital. Fér empiricél
work, expenditure per capita is chosen to represent (17), overall.

It was mentioned that the reﬁersion level of hospital services,
Yy is an impértant explanatory variable, due to the existence of ﬁhe

"setter." If a setter with the power to confront voters with an all-
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or-nothing pfoposition exists, then deviationhfrom ghefpreferéncés of
a theoretic¢ally pivotal voter can occur. The existénce of a setter
appears to be important in the hospital referenda arena. Threats of
closed faéilities and of emigration of physicians are common in the
political debate concerning hospital referenda. .Do voters believen
these threats or do they discouﬁt them? Iﬁ order to test whether
voters believe the setter's threat, two alternative explanatibns Qf‘

the reversion, or referendum failure, levels OfIhOSpital capital stock.

are included in the analysis. If the voter expects to lose the facility

in the event of referendum failure, then it is assumed that the Qoter
also expects the level of hospital capital stock associated wifh the
next best alternative facility to be available. The reversion which
best describes the level of hospital stock a&ailaﬁle if the referendum
fails, under the setter's threat, is assumed to be the facility nearest
the one threatened with closure. This reversion will be reférred to

ag the alternative reversion, On the other hand, if voters do not

believe .the setter's threat, the reversion that shogld explain votex
behayior is Ehe status quo level of hospital capitél. In this case,
voters go tq the polls belieying that the status quo will remain‘evén
if the referendum fails. ihis reversipn will be referred to as thg

status quo reversion.

The variables chosen to reflect hospital capital stock leVeis

" under each reversion are: 1) the size of the hospital, measured by
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number of beds (larger hospita}s ty?igélly have broader serﬁice-mixes),
2) the percent occupancy rate, indigating.;verage availabilify of
access, 3) age of the building, indiéatiﬁg quality of the facility
itself, and 4) distance to the nearest alternative to the status quo,
indicating response time and travel costs. Under this specification,
the models which describe the aléernative and status éuo reversions.

can be stated as:

(18)

qo WO(S’ 0’ D’ a)

(19) qy = wy(s', 0', a")

where S = size (number of beds), d = percént occupancy, D = distance
to the alternative to the status quo, a = age of the building,‘apd the
"prime" superscript denotes the status quo. Uﬁdgr these specifica-
tions of the two reversions and the referendum level of hospital
capital, individual decisions are not restricted to purely éxpenditure
related quantitative interpreta;ion. Additional information on qual-
itative perceptions is allowed to supplement the interpretation and
enhance its meaningfulness.

In economic studies of voting behaviér, price and income' effects
have proven to be theoretically and empirically important variabies
in explaining individual decisions. Since hospital referenda vo;es

-

involve changes in the property tax rate, the specific price of
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T

additions to hospital capital depends on the assessed value of an
individual's taxable property. The fact that the properfy eax is.a
selective tax on a certain type of.eonsumptioq (e.g. owned housing)
means that there %ill be Both an income effecf and a reiative p?ice
(or substitution) effect’ﬁqt found in expenditure decisions fipanced
by general taxes such es sales or income taxes [Musgrave and Musgrave
1976, pp. 463-465].

The explanatory price variable that the model suggests is:

. i
L_yv
(20) Pq =7

where, to restate, vi = assessed value of taxable property possessed
by the ith individual and V represents total community assessed
taxable property value, The,frice term, pz, represents the i?
individual's share of the total community taxable propefty value,
which equals the individual's price per dollar of collective expen-
diture on hospital capital.

The focus of this thesis is on support for rural hospitals at the
community level, defined to be the county. Given two counties sub-
scriﬁted A and B, if VA eqﬁals VB while at.the.same time the chosen '
representative (vi)A is greater than tyi)B, then the representative
voter in county A ﬁould desire a lower level of.eollectively provided

hospital capital than would the voter in -county B [Barr and Davis
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1966, p. 152]. 1In short, when

21 (), > ¢y
under the stated assumptions,20 the implication is that desired levels
of collective hospitalucapital are greater in count§ B than in county
A,
1

Income variables suggested by the model involve the level of
choéen representaéive income at the time of the referendum, Ii; and
expected changes in income under passage and failure of the refeféndum,
AIiJ For purposes of estimation, the first explanatory income variable
is observabie as median coﬁnty income. Expected changés'in income can
be representated with data on groups within the population that can be
expected, a priori, to experience changes in income die to changes in
hospital output. The proxies used for em?irical analysis are 1) the
percentage of the county‘population which is employed full-time in the
status quo facility and 2) the percentage of the county population
which is employed in retail and wholesale establishments. The latter
is expected to account for changes in business activity due to changes
‘in hospital expénditures and the expenditures of hospital visitors.

The model also suggests that intergovermmental grants will affect
the voter's decision. Intergovermmental grants for rural hospitals
historically involved Hill-Burton Program money. Data were available

on 1) the éxpenditures specified in the sample referenda and 2) which
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hospitals in the sample received Hi;l—Burton funds. Unfortunatei§;'it
was not possible to ascertain whether the expenditures specified in |
the referenda typically covered the ﬁalance of total project cost ﬁinus
Hill-Burton grants. Hence, a precise estimate of the effect of Hill-
Bur ton moﬁey on net county cost (h(q(w)) - G(q(w),Ic); in.equation
(15)) was unobtainabie. However, the dates of both the,eleqtioné and
Hill-Burton grant approval were,avgilable. The technique of binary
variables was used to account for the effect of Hill-Burton grants on
the voting outcome. Binary variables for 1) Hill-Burton fundihg
within eight years prior to the election and 2) within eight years
aftef the election were used. The omitted category was 'mo Hill-Burton
funding."

The model developed in this chapter is static iq ﬁgturé. It
assumes tastes and preferences are constant. Empirically, this is
not necessarily the case. One operational method that accounts for
differences - in tastes and preferences within the sgmple'is to assume
that such variations will be similar among certain ;ubsets of the
population. The variables used to account for relatively high
demanders of hospital capital are: 1) the peréehtage of the county
population that is oyer sixty-five years of age and 2) Dbirth rate
per thousand population in the county.

In addition to the variables described above, several variables
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were added to the empirical anqusig gé coq;folg. First, the yeqr of
the referendum wés included to controi for iﬁétitutionai cha;ges over
time.Zl Second, two binary variables were added to comtrol for thé
affect of the type of referendum issue on voting behavior. Data on
the three types of referendum issues were employed in the analysis:
new hospitals where none previously existed, replacement of existing'
hospitals, and additions to existing hqspitéls. Two binary vériébles
for replacements and additions were chosen and ;he omi;ted category
was new hospitals.
The equation to be estimated is:
(22) YES = f£(PRICE, INCOME,.EXPCAP, RETLWHLS, HOSP, OVERG65,
BIRTHRT, D,HBPRE, D REfLACE,

HBPOST, D_ADDS, D

1 2 3 4
REFYEAR, q, (BEDS, PCNTOCC, AGE, DISTANCE),
ap (BEDS', PCNTOCC', AGE'))
where variable definitiéns and data sources are described in Table 1.
As stated in Table 1, values of»some variables were determined
from a fen—state sufvey of couﬁty clerks concerniﬁg hospital referenda
in their counties. All 542 counties frém'thg following states were‘
suryeyed in August 1979: Colorado, Idaho, Kansas,,Montang; Nebraska,
Nevada, North Dakot;, South Dakota, Utah.énd Wyoming. The states were
chosen as characteristically "yrural" in nature. From a follow-up

survey based on an initial seventy percenﬂ response by county clerks,

152 health care referenda were discovered. These included elections




Variable
vi
PRICE: v

(0.0614) **

INcoME: 1t
(§5715.60)

EXPCAP: H/n
($76.20)

RETLWHLSL
(5.87%)

HOSP
(0.51%)

OVER65
(11.96%)

BIRTHRT
(20.01 births)

D1HBPRE

D2HBPOST
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TABLE 1

DATA SOURCES AND DEFINITIONS

Definition .

The ith voter's share of total
county taxable property value:
the proportién of the cost of
hospital capital that voter i is
responsible for. '

The level of representative
county income at the time of the
referendum, adjusted to 1967

- dollars, using Table 779,

"Purchasing Power of the Dollar,"
Statistical Abstract, U.S. Bureau

of the Census 1979, p. 474.

Expenditure per capita derived
from the referendum specified

. amount (H) and total county

population (n), adjusted to 1967
dollars, as in EXCAP above.

Percent of the county population
employed in retail and wholesale
establishments.

Percent of the county population

.employed as full-time hospital

personnel at the status quo
facility.

Percent of the county population
over 65 years of age.

Births per thousand.county popula~
tion.

Binary variable equal to one if
there was approved Hill-Burton
funding within eight years prior
to the election ,

Bipary variable equal to one if
there was approved Hill-Burton
funding within eight years after
‘the election.

Source¥®

vi: median county
housing value

from County and
City Data Book.

V: Census of Government,
Taxable Property Values
in the U.S..

Median county income

from County and City
Data Book.

H: from a 10-state,
by county, survey

of county clerks
concerning referenda
in their counties.

n: County and Citz
Data Book.

County Business Patterns.

Guide to the Health Care

© Fleld and from hospital

administrators.

County and City Data

Vital Statistics of
Lhe U.S..

Hill-Burton Project
Register.

Hill-Burton Project
Register.




D,ADDS

DAREPLACE

REFYEAR

BEDS
(77.20 beds)

PCNTOCC
(67.41%)

AGE
(15.29 years)

DISTANCE
(32.38 miles)

BEDS'
(51.36 beds)

PNCTOCC'
(65.54%)

AGE' .
(22.13 years)
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Table 1 (continued) .

Binary variable equal to one if
the referendum was for additions
to an’existing facility.

Binary variable equal to one if
the referendum was for a replace-
ment hospital. '

The year in which the referendum
occurred. :

Number of hospital beds at the
facility nearest the referendum
hospital.

Occupancy rate percentage at the
facility nearest the referendum
hospital.

Age of the facility nearest the
referendum hospital.

Digtance to the facility nearest
the referendum hospital.

Number of hospital beds at the

referendum hospital.

Occupancy rate at the referendum
hospital.

Age of the referendum hospital.

Type of referendum
was asked on the
10-state survey of
county clerks.

Type of referendum
was asked on the
10-state survey of
county clerks.

The date on which
the vote occurred
was asked on the 10-
state survey.

Guide to the Health Care
Fleld and from hospital
administrators.

Guide to the Health Care
Field and from hospital
administrators.

Telephone conversations
with hospital administra-
tors and their staff.

Official highway road
maps.

Guide to the Health Care
Fleld and from hospital
adminigtrators..

Guide to the Health Care
Field and from hospital
administrators.

Telephone conversations
with hospital
administrators and
their staff.

#Linear interpolation was used, where necessary, to construct data for

specific years.

*% Values in parentheses are the means of the variables.
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for nursing care facilities, me&ical clinics, combined pufsiﬁg'ca;e/
hospitals, gnd hospitals. Of these 152 health care referenda, the
sixty-nine elections relating only to hospitals were chosen for anal-
ysis. Auxiliary data limitétions further reduced the usable subsét to
fifty-five. Among this usable subset, seven electlons involved new
hospitals where none existed previously, eighteen eléctions involved
additions to existing facilities, and thirty elections involved re-
placement of existing hospitals. The fifty-five elections occurred
within the years 1946-1978. To permit empirical application of the '
model, three assumptions were made. First, since .voting outcome data
were available only in an aggregate form, it was assumed that summary
values for the explanatory variables can be used in place of individual
values. Second, since data from actual voting outcomes were used as
the variable to be explained and census data on the explanatory
Vafiables cover the general population (not just voters), it was as-
sumed that the characteristics of voters coincide with the character-
istics of the general population. Third, it was assuﬁed that applica-’
tion of five— and ten-year period aggregated census data to observa-
tions within the period and to subsets within the census population

is meaningful. Where necessary, linear interpolation was used to
derive data entries for particular years.

In conclusion, a framework for estimating aggregate community:

responses to proposed changes in hospital service levels has been
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developed in this chapter. While secret bailot yoting pfocédﬁ?éé
preclude estimation of any particular individual;s demand, the
existence of known voting outcomes for small geographic areas does
allsﬁ inferences to be made about community preferences from
aggregate behavior. The result, in the words of William Birdsall,
-is an "abstract representative individual who has a.preﬁerénce with
respect to fiscal change . . . which can be compared to .

another abstract individual . . ." [Birdsall 1965, p. 290].




CHAPTER FOUR

EMPIRICAL RESULTS AND IMPLICATIONS

In this final chapter, four topics are covered. First, the
émpirical methodology is discussed. Second, the empirical estimation
technique is presented. Third, empirical results are diséussed.'
Finally, some conclusions are drawn conderning the'theéretical

implications of this study.

Empirical Methodology

One objective of this thesis is to compare the explanatory power
of the setter's all-or-nothing reversion with the explanatory power
of the status quo reversion. Unfortunately, limited statistical

' 22

tests exist for comparing two models such as:

(23) ¥

a + Bx + 0s + ¢

(24) Y=o0o' +B'x + vyt + ¢’

1

where s is the set of characteristics for alternative reversion, t is
the set of characteristics for the status quo reversion, x is a
vector containing all other variableé, Y represents voting behavior,
and £ is the error term. The coefficients o, B, ©, and vy are to
be estimated. Due to this lack of formal testing, a methodology
must be developed that allows testing in a nonrigorous manner.

The methodology adopted here can be summarized as follows. A

basie ''no reyersion capital" model can be written:
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(25) Y =oa + Bx + €.
Then an F~teét can be employed te discévér the explanatory signifi-
cance of each set of reversion. characteristics added separately to
the equation. The possible outcomes under this approach are shown

in Table 2. Qutcomes I and ITI are ambiguous in terms of identifying

TABLE 2
PUTENTIAL OUTCOMES

Alternative Reversion

significant not significant

"Status Quo significant I Iy
Reversion not significant IT IIT

which reversion explains "better" under a specified confidence level.
In these cases, significance levels of the FT—values computed for each
reversion model can be compared. Then, judgement as to which reversion
explains "better" can be made on the basis of whicﬁ significance

level is higher.

Empirical Estimation Technique

Empirical estimation of voting decisions assumes that individu-
als are faced with two alternatives. The logit model assumes that
the probability-of voting yes is logistically distributed [Pindyck and

Rubinfeld 1976, p. 247]:
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(26) Pr(¥) = £ = A +e Lo @+ e @ FEDTL

where Pr(Y) is the probability of a yes vote given the characteristics
vector X and coefficients as previbusly specified. Rewriting and taking
the natural logarithm of both sides of the equatién yields [Pindyck and

Rubinfeld 1976, p. 248]:

Pr(Y)

(27) 10g (i—:—EET?T

) =a+ B X..

With repeated sample observations for each value of thg explanatory
variables, Pr(Y) is approximated by [Pindyck and Rubinfeld 1976, b.
2497:

Y,

- Vi = et
(28) Pr(Y)* = a + N)i

where Yi = the number of yes votes cast in election i and (Y + N)i =

the total number of votes-cast in election i. The logit model can now

be estimated in the‘form:
Y . X
(29) 1log ( ﬁ-) =0 +.8 X,

Cox [1970, pp. 33-34] suggests that the following amended model 1is

more appropriate for estimation using small samples:"
y 1
(30) log ( Y "2 ) =a+8X.

: 1
. N+ 5
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N -
A . . .4
i, . AR

' .

Further, since the logit model (30) 'is characteristically hetero-
skedastic [Kmenta 1971, p. 426], with variance of the dependent -

variable equal to [Cox 1970, p. 33-34]

S+ N+ DN+ 2)
@ +NE+1)N+1) °

(31) v

weightéd least squares ;s fhe preferred estimation'procedurei Tﬁe
weights applied tp.both sides of (30) ére the inverses of the square
roots oflthe varidnces described iﬁ k31) [Intriligator ;978,.pp.
1657173]. These weights attach greater importance to observations-:
where a large-numbef of individuals.vqpe as well ds to observations
where the number of yes and no votes are nearly equal.

The basic logit model as‘described in (30), to which thé
differe&t sﬁecifiéafions of thelreversion wili be.éﬁplied,'is:

| vl l

(32) w log (——2) = wo + wB, PRICE + wB, INCOME
— By 2
+3

+ w8, EXPCAP + w8, RETLWHLS
+ WBg HOSP + w@, OVER65 + wB, BIRTHRT
+ wBg Dy HBPRE + wg, D, HBPOST.

‘D, REPLACE

+ wp D, ADDS + WB11 4

10 73

+ wBlz REYEAR

where w = the Weighting factor derived from (31) and all othgr

variables are as stated previously.
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i . The two reversion specifications to be added to the basic model

‘ (32) in order to test their relative explanatory powers are:

(33) alternative reversion: .wel BEDS + w@z PCNTOCC

+ WO, AGE + w0, DISTANCE
(34) status quo reversion: WY, BEDS' + WY, PCNTOCC'
+ '.
wy, AGE

Empirical Results

Evidence concerning the explanatory power of the two reversions
is revealed in three ways. First, none of the characteristics chosen
to represent either reversion level is significant individually at
even the eighty percent confidence-level. Second, a formal F-test
(Appendix B) reveals that these characteristics, taken fogether, dq
not contribute significantly to the explanation of the probability of
a yes vote.for either reversion specification. - Finally, taking the
F—tesfing.one step further, all reversion characteristics taken to-
gether (i.e. all characheristics pertaining Lo both the alternatlve
reversion and the-status quo reversion, combined) do not cbntribute
significantly to the explanation of the probability of a yes vote.

These results indicate that the reversion level of hospital capital,

as one element in the voter's consideration of utility leyels asso-

ciated with passage or failure of a referendum, is not an empirically
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(-

significant explainor of the rural hospital yoting outcomes analyzéd
in this study.
Much has been said concerning what the two reversions do not do.

In a more positive fashion, what can be said for the relative explana-

‘tory power of the two reversions? Referring back to Table 2, the

analysis thus. far has revealed that neither reversion is significant
at a specified significance level (Quadrant III). Such an outcome is
ambiguous in terms of identifying which reversion explains the.prob-

' However, comparison of the actual

ability of a yes vote '"better.'
significance levels attained by the computed T-value for each rever-
sion can aid in identifying which reversion is the better explainor.

The F-value for the alternative reversion set of characteristics

is significent at the 77.7 percent level while the F~value for the

status quo reversion characteristics is significant at the 76.8 percent

level (see Appendix B). This small difference does not allow for a
definitive selection between the two reversion specifications.23
Checking whether multicollinearity problems might render all F-tests
uninteresfing, the variables listed in equation (32) were added to cach
reversion specification. The results of I'-testing on this type of
inclusion revealed that, in both cases, the set of explanatory vari-
ables in the basic model was ‘significant in explaining the probability

of a yes vote.
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The results of estimation appear in Tables 3 and 4{’ fablé 3i
lists the results of estimating the basic, alternative, and status quo
models with data unadjusted for hetefoskedasticity while the results
in Table 4 come from adjusted data. The followiﬁg discussion of re-
gression coefficiénts is based on Table 4. Iﬁ the basic model. the
following results are consistent with the a priori expec£atiohs devel-
oped in Chapter Three (significance levels are in parentheses): 1)
the probability of a yes vote decreases with a relatively higher re-
presentative price of collectively provided hospital capital (99%) 2)
the greater the proportion of residents who stand to gain in terms of
increased business inperplay with the hospital and its visitors, the
more probable is a. yes vote (99%), 3) the probability of a yes vote
increases if Hill-Burton funds were approved within eight years priox
to the election relative to the omitted category, "no Hill-Burton
funds" (80%),.and 4) changing preferences and institutional arrange-
ments over time have increased the probability of a yes vote (80%).

Two other significant empirical results deserve special atten-—
tion. First, with respect to referendé for new hospitals where none
existed previously, referenda for replacement hospitais.increase the
probability of a yes yote (59%). Apparently, rural communities which
have experienced the benefits of a local hospital exhibit stronger

support in elections than communities where no hospital exists. This
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TABLE 3

REGRESSION RESULTS FOR MODELS
* NOT ADJUSTED FOR HETEROSKEDASTICITY

Variable 1. Basic Model 2. Alternative Reversion 3. Status Quo Reversion
a. Price -.50142 (1.7277)* ~.54369 (1.8505) ~.50549 11.5383)
b. Income .00003 (.1797) .00005 (.3381) ~.00003 (.1490)
c. Exp./Capita -8.0154 (2.8925) ~10.429 (3.3295) -8.5163 (2.9573)
d. Retail—wﬁls. . . i
Employment 9.2143 (1.3464) 14.05 (2.1205) 10.225- (1.4185)
e. Hospital . P
Employment  20.451 (.2939) 72.910 (1.0883) 15.245 (.2126)
. Over 65 ~1.4319 (.2926) ~1.1636 (.2425) -2;5815 (.4876)
g. Birthrate .02268 (.8150) .01196 (.4371) .02432 (.8393)
h. HB Before 46657 (.8847) T.47212 (.9076) .58413 (1.0510)
i. HB After -.18818 (.4301) -.33249 (.7782) .17585 (.3924)
j. Additions -.19912 (;3394) -.79968 (1.3672) -.14081 (.2280)
k. Replacement .69210 (1.4803) .35475 (.7578) .63254 ¢1.0934)
1. Referendum s R
Year .00412 (.1342) ~.03052 (1.0279) 01246 (.3544)

Alternative Reversion

a. Number of Beds ' _ 7 .00246 (1.4820)

b. Occupancy Rate ~.00467 (.6515)
Age of Building ~.00571 (.6094)

d. Distance .02524 (2.1837)

‘Status Quo Reversion

a. Number of Beds
b. Occupancy Rate
c. Age of Building -

-.00226 (.7154)
.00749 (.6755)
.01070_(.8755)

2 . 2 Sample. Overall

R Adj. R DF Size F-value

1. .3372 . 1479 42 55 1.7809
2. .4905 .2760 38 55 2.2868

3. .3601 L1140 39 55 1.4633

* t-gtatistics are given in parentheses,

Significance Levels

.0l = 2.567
.05 = 1.960
10 = 1.645
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TABLE 4

EMPIRICAL RESULTS

2, Alternative Reversion

3. Status duo Reversion

Variables 1. Basic Model
a. Price ~1.5118(5.9465)*
b. Income | " .00001(.1058)

Exp./Capita - ~7.2195(5.1716)

Retail-Whls.
Employment

B ~ n.

13.004(2.8476)
e. Hospital

Employment ~1.0357(.0173)
f. Over 65 -7.8210(1.2199)
g. Birthrate © .00936(.3378)

h. HB before
-.03994(.1118)

.28624(.5371)
.1.3016(2.9542)

L. HB after
j. Addition
k. Replacement

LR&am@mhn

Alternative Reversion

a. Number of Beds
b. Occupancy Rate
c. Age of Building

.76316(1.9261)

.04845(1.5089)

-1.3379(4.3032)
-.00012(.:8050)
~6.9766(3.4463)

17.883(3.3532)

'61,133(.8523)

-7.3865(1.1102)
.00079(.0245)
.99060(2.0911)
-.10924(.2860)
-.23907(.3974)

.76034 (1.5682)
.04481(1.2119)

.00163(1.1441)
-.00370(.5200)
.00957(.9343)

~1.348(5.1344)
-.00001 (.0806)

~7.3074(4.8568)

12.017(2.5468)

38.948(.5615)

-9. 1334 (1.3382)
.00739(.2319)
64292 (1.6051) -

-.29542(.7876)

-.01284(.0224)

1.0601 (1.9493)
.06450(1.3410)

d. Distance .01586(1.0803)
Status Quo Reversion
a. Number of Beds ‘ ,00;98(,6117)
b. Occupancy Rate .00776(.8778)
c. Age of Building .01407(1.1409)
2 2 Sample Overall

R - Adj. R DF Size F-Value Significance Loevels
1. .97689 .97029 42 55 147.9675 .01 = 2.576
2. .97933 .97138 38 55 117.4666 .05 = 1.960
3. .98018 . 97184 39 55 1123.1992 .10 = 1.645

#* t-values are given in parentheses,
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may indicate that the setter's imposed threéé of losiﬁg the local
hospital is stronger in counties which already have ﬁospitals. |
The.second significant result must be considered in more’
detail. Among rural counties, the probability of a'yeé vote is
" inversely ?elated_to expendituré pér cabifa 1evels.24 Recali that fhe_
.voter is hypothesized to make a decision‘by‘éomparing the utility
" levels associated with passage or failure of the referendum. Under
utility.maximi;aﬁion, any element of the féferéﬁaum proposal that
decreases utility will have an adverse effect on the bfobabiiity‘of
a yes vote. The empirical result that highef félative expenditure
per capita levels decrease the probability of a yes vote -implies that
the representative voter is at or beyond. the ideél expendifure per
capita level. Any'broposed expenditure per capita increase detraéts
from the c¢current ﬁtility level. Hence,,rurai residents éoulq have
more expenditure pet cépita at‘the same price b;t do not desire it.
A conclusion that can be drawn is that rural counties are debt éverse.
At first glance, this empirical observation on expenditure per
capita is at odds with the fact, observed in the survey of hosbital
referenda, that.rural hospital elections pass with few éxceptiqqs;
One explanation fof this apparent nongonﬁormity'is EaSed yéonltﬁe
distribution of benefits and costs‘ffom the provigion of ruralxhospi—
tal SerQices. The empirical results reveal that voterS»involvgd'in'

retail and wholesale tradé are likely to be supporters of rural
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hospital referenda. This outcome is consistent with the hypothesis
that the group represents individuals who will experience income gaing
due to the provision of rural hospital services. These voters, and
other groups like them, represent concentrated and perhaps well-organ-
ized beneficiaries. Conversely, the costs associéted with an aversion
to collective debt are likely to be diffu;ed across all voters. It is
expected that those voters who stand to gain substantially are more |
likely to vote than are other rural residents. Further, the goals of
these potential gainers are in accordance with the hypothesized public
expenditure maximization goal of the setter. Hence, to phe extent
that the utility positions of potentially aeéisive voting'groups'are
enhanced, the setter can act to increase expenditure per capitg levels
and still be confident of referendum passage because of the concen-
trated position of gainers and the &ispersed position of losers. It
is important to néte that, while this explanation carries intuitive
appeal, the aggregated nature of the votifng data analyzed does not.
permit careful examination of whether such grbups aré aétﬂ&l]y deci- -
sive. Therefore, it woula be desirable for [uture research into rural
referenda voting Eo employ indi&idual data in order to explore in
detail explanations such as the one offered here.

Two unexpected empirical results also deserve discussion. TFirst,

the variable for representative county income is insignificant and
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its sign changes under the two reversion speci?ications. This outcome
appears to be the result of multicollinearity problems in the data.
Regression results indicate that 59.7 percent of the variétion in
income can be explained by variation in fhe other indeﬁendent vari-
ables. This problem also plagues the variables for hospital eméloy—
ment (R2 = _,958), percent of the pobulation over sixty-five years
of age (R2 = ,990), .and birthrate (R2 = .,982).

| The second unexpected result concerns the variable for percent
of the population over sixty-five years of age. While it is
nearly significant at Fhe eighty percent ievel, it is'oﬁ unexbeéted
sigﬁ.' It was hypothesized that the elderly would be characteris-
tically high demanders of hospital capital. An explanafion for -the
unexpected result may be that the e}deriy are averse to paying in
the present for capital investments yielding long rﬁn benefits which.

they may never capture.

Conclusions: Tmplications for Policy and Theory

Two conclusions pertaining to public pblicy towards rural
hospitals arise from the results of this study. One implication for
policy-makers is that increases in expenditure per capita levels will
not enhance the probability of referendum passage, éil glse remaining
equal. This tends to indicate dissatisfaction‘with the level of public

expenditures specified in the elections studied. Howéver, the
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elections generally pass despife_this dissatisfaction. dﬁe‘expléna—'
tion of this outcomé focuseé on the nature of concentrated bénefits
and dispersed costs from rural hospi;al provision. Furthér empirical
work using iﬁdividual voting data woula yieid.impbrfant contribgtiohs
to the explanation of pqlitical influence in rural réferenda._

The second impor;ant conclusion is that the roiélof:a Eraditional
explanation conceraning collecéive rural hospital decisions is not
supported by the study results. The existing level of hoépital
caéital, represented by the setter's alternative reversion and the
status quo reversion, was not a significant contributor to}thelex—
planation qf the probability of a yes Qote; Instead, priée; expendi—
tu%e per capita, and a.proxy variable for the distributioﬁal aspects
concerning gainers and losers represented by the retail-wholesale
employment variable, are all significant and consiéfént wifh §72£§9i£
~hypotheses derived from the theory 5f public economics,f-Sdﬁport [or
rurél hospitgl referenda can be expected to be strongest for replace-~
ment hospitals that received Hill—Burgon mdney4prior'£o the election -
in counties with strong business sectors and relatively lower personal -
taxable'property shares., Similarly, based on the results of this
study, opposition to hospital closurés can be expected to be‘sfﬁoﬁgost
in communities with relati&ely highér proportions of peksons who gain . o '%

from buginess interaction with the hospital and its visitors.
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EXAMPLES OF THE EXPLICIT BEHAVIORAL THEORY OE‘PUBLiC ECONOMICS;
UTILITY MAXIMIZATION IN THE LITERATURE
I. Mikesell and Blair [1974]..
A. utility function
U = G(e,a)
Where; G = a concave downward function

e = quality of education
a = vector of private goods

I

B. private budget constraint

= total income

a

where: I :

.Pa = vector of private good prices
C

= the individual's cost of education

C. collectively imposed budget constraint

x
where: t = individual's taxable property
R = total community taxable income
P, = price per school building
b = number 6f school buildings

D. strategy

- = r
max U subject to I = aPa + R(Pb)b
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II. Neufeld [1977]. : ' ' e
A. wutility function
U= U(qil’ - ,'qij, Vi’ E, Xps wee s Koo zll, e 5 7

= yector of private goods other than housing

ik)
where:
= level of housing consumed by 1ndiv1dual i

vector of public goodq other than education

q

V

E = per pupil expenditure’ level

X

z = vector of socioeconomic varlables

B. private budget constraint

k.

Yy =z + .V, +r.V, +t

3=1P1% 3 Ei T IN'L i

where: 1 price of the ith private good

Ty = educational property tax rate
rN = non-educational property tax rate
ti = level of all other taxes

[
1

i' total income of individual i

.C. collectively imposed budget constraint

. -k
c(E?s,a) f G + rEVB + iiirEVi

c = cost of educatlonic,

s = vector of factor cost condltions

a = number of pupils

G = non-matching intergovernmental grants
V. o=

= total non-resident.taxable property, i.e.
business property

where:

nu

D. strategy




III.

max U subject to Y, =

piqi.' 4+ CiE,s,a) - (v ) e V T .

:!'_ .
s

Rubinfeld [1977].

A.

-utility function

u = U(c,h,E,X,€)

where: units of non~housing consumption

units of housing services consumed o
dollars of educational expenditure per pupil
vector of non-income attributes of individuals
and housholds :

random error, accounting for missing and

misspecified elements of‘X

Bon

c
-h
E
X

o

m
I

private budget constralnt

Y =c¢ + ph+ t(phD) = ¢ + p(1 + tD)h

= annual rental price per unit of housing services

ad valorem effective school tax rate

D = constant, defined so that phD equal capitalized
value of an individual's house

Y = income

where:

[gdla~]
I

collectively imposed budget constraint
E =tV

where: V = value of taxable property per pupi] in the
school district

strategy

E
max U subject to Y = ¢ + p(1 -+ v D)h
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F-TESTS FOR EXPLANATORY SIGNIFICANCE OF THE ALTERNATIVE REVERSION
AND THE STATUS QUO REVERSION

Formal statistical test for the explanatory signifiance of the
Alternative Reversion.

A. Hypothesis:

HA: HO is not true.

B. Calculated F-value for the Alternetive Reversion:

(.98018 - .97689/4
(1 - .98018)/(52-14-1)

(.00329) /4 00082
- —_— = V9% = 1,51852
.01982/37 .00054
C. Critical value from tables of F4,37’;05 = 2,6250

D. Conclusion: Fail to reject H,. The Alternative Reversion
does not contribute significantly to the explanation.

E. ‘From a table of the pereentiles of the F-distribution, the
calculated F-value for the Alternative Reversion of 1. 51852
is s1gn1f1cant at the .777 level, however.

Formal statistical test. for the explanatory signifiance of the

Status Quo Rever31on.
A. Hypothesis:
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B. Calculated F-value for the Status Quo reversion:

(.97933 - .97689)/3
(1-.97933) /(52-13-1)

.00244/3 _ .00081 _
-02067/38 = 00054 - -1-°0617
c. Critical F-value from tables of F3 38 .05 ~2.850

D. Conclusion: Fail to reject H0 The Status guo Reversion '

" does not contrlbute s1gn1f1cantly to ‘the
explanatlon

E. from a table of the percentiles of the F-distribution, the
calculated F-value for the Status Quo Reversion of 1. 50617
is 81gn1ficant at the .768 level, however.

III. TFormal statistical test for the eXplanatory'significance of
both Alternative Reversion and Status Quo Reversion, combined.

A. Hypothesis:

H,: H is not true.

B. Calculated F-value = 1.2222

C. Cr%tieal value from tables of-}:‘7,34’.05 = 2730;

D. Conclusion: Fail to reject HO ﬁoth'Reversions, combined,

do not contribute 31gn1f1cantly to. the
explanatlon.




FOOTNOTES




10.

* [1964] discussion of option demand.

. As Weisbrod states [1964, pp. 476-4771, "Consequently there

.tion of public finance but points out that the transformation

70

See "Rural Health Care Plan Disapproved," Billings Gazette,
December 11, 1978 and '"Health. Plan Agency Favors Lakefield
Hospital Project," Minneapolis Tribune, April 28 1978

The characterization of contingency value adopts Burton Weisbrod's

Weisbrod [1964] used no diagram in his original analysis.

Inefficiency due to the 'price—searching " behavior of hospital
providers is also present in this diagram, but not of interest
in this discussion.

appears to be an a priori case for at least consideration
of public operation or subsidy when a producer of an
infrequently-purchased, nonstorable commodity with sharply-
rising short-period marginal costs contemplates closing or
cutting service because of unprofitable operations. OF
course, if the sum of user charges and the value of option-
demand falls short of costs (on a present-value basis),
then efficient resource allocation would require that
operations be halted or curtailed and resources shifted

to alternative uses.

See.the discussion by Birdsall [1965, p. 237] abOut polltical
disintermediation. .

Examples 6f such mechanisms can be found in Bohm [1971 and 1972],
Clarke [19711], Groves and Ledyard [1977}, and Loeb [1977].

Buchanan [1975, p. 385] traces the development of 51milar break-
throughs that occurred much earlier in the Luropean tradi-

from public finance to public economics in America did not
spring full-blown from rediscovering this European tradition.

For a more detailed description, see Deacon [1977],’pp. 376~380

Deacon [1977] describes the crucial role’ of political competition
in the median voter approach on p. 379.




11.

71

. \
v

There are only two tests of the median voter hypothesis to be
found in.the literature. Werner Pommerehne and Friedrich
Schneider [1978] test the power of the median voter model
under different political institutions - direct democracy

by referenda, representative democracy with referenda, and
representative democracy with no referenda - 'using data on
Swiss Cantons. Their hypothesis is as follows [Pommerehne

and Schneider 1978, pp. 395-396]:

. . . the amount of leeway a rationally behaving
govermment (rational in the sense of acting in the
narrow self-interest of the government's members
under the reelection constraint) has to deviate
from the median voter's wishes will correlate to
the particular type of collective decision-making
institution present. This includes the different
possibilities available to the government under
each system to use strategies that create-positive
speading benefit illusions, i.e. those that are
favorable to the government.

Their results indicate that the latitude for deviation from
the preferences of the median voter is a function. of the
institutional setting. Their results ''give strong evidence
that govermments in direct democracies have little latitude
for deviating from the voters' preferences'" [Pommerehne and
Schneider 1978, p. 398]. Pommerehne's and Schneider's results
tend to support use of the median voter model for analysis of
public expenditures covered by referenda but less so in cases
of representative voting. ’

Further evidence for use of the median voter model is offered
by William McEachern [1978]. 1In a comparison of localities in
states with no referendum requirement for bonded indebtedness
versus localities in states requiring a simple majority refer-
endum, he finds no significant difference in.debt levels. 1If

indeed there was more opportunity for government to deviate from

median voter preferences as referendum requirements are
relaxed, then a difference in debt levels would be expected in
localities with referendum requirements versus localities
without referendum requirements. Since McEachern- found no
difference, he takes this as evidence that political decisions

are indeed forced toward the median voter's preferred oulcome
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13.

14.
15.

16.

17.

18.

19.

20.

21,

22.

[McEachern 1978, pp. 133-134]. Again, as with Pommerehne s
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¥

and Schneider's work, the evidence tends to support use of
the median voter model.

In the case of rural hospltal referenda, the county commission
may -assume the setter role.

The description in this paragréph'is from Deacon [1977], p. 374.

This assumption is reasonable in light of federal regulations
regarding the required number of on-duty personnel.

The author is indebted to Professor Robert Deacon for pointing
this out in his comments on an earlier draft of the thesis.
The voting rule abstracts away from the case where'Ui = U;.
equal alternative utility levels, it is possible that the voter
may abstain. :

With

_This argument -- that the reversion level of hosplta] capital is

a primary consideration by voters -- is a commonly held v1ewp01nL
of rural hospital pollcy—makerq :

The use of change notation is also adopted from Deacon and
Shaplro [1975].

This specification is adopted.from Borcherding and Deacon I]972];

Other assumptions are: 1) q(w) is not an inferior good, 2)

(V}) and (Vl) are constant and greater than zero, 3) unrealis—
A

tically, ut o= uJ, i # j. See Barr and Davis [1966, p. 152] con-

cerning the above assumptions.

Important institutional considerations impacting.rural hospitals
over time include changes in the Hill-Burton Program, Medlcare
and Medlcald . (

See Pesaran [1974] for a discussion of non-nested hypotheses
in the linear case and Pesaran and Deaton [1978] for a beneral—
ization to the non-linear case.




23.

24,

73"

Calculation of a more complicated test statistic was not performed
in this case. See Pesaran [1974] for the development of such ’
a statistic. . T

Recall that expenditure per capita was chosen to represent the
level of hospital capital under passage of the referendum, LR
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