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D. For each given value of D the.analysis is the same as
that shown in Figure 1. For notational convenience, the

subscript *‘f’’ on x_, can be dropped without confusion, v

since the ensuing analysis need deal only ‘with #nding
the optimal value of 1. .

1Len;ng H, (x,,D), - H,(x,,D) denote the normal
equations obtained from he fi\rsi order co_ndi‘ions. one
» o . : ¢ \ - [ .

NS 5tdtod in this docy.
Y represant official nig

- N : N .
The abave formulation enables ohe to compare the
theoretical predictions of the Evans model to those of’

the corresponding standard model; in the current

| formutation the standard model fesults are obtained by

setting all partial derivatives with respect to D to zero.
Consider an increase in w_, the firm’s "opportunity
cost for physician input.”Since both H, , H, = (-1),
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.Introduction
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.o

Jesse S. Hixson o

Bureau of Health Manpower
Health Resources Administration

o

How many physicians and dentists does the Nation
* need? What should the Federal Governmeny/do to im-

prove the geographical distribution of the Nation’s’

physicians and dentists? These questions come to the
forefront each time the Congress debates the renewal or
revision of its legislation for financial assistance to
health professional training institutions and students.

Historif:ally, the debate has been heavily flavored
with rhetoric about shortages of health manpower
relative to unmet health care needs of the population.
Recently, however, ghe debate has taken a frew twist.
Many are repeating the argument that the Mation has
reached the point where continued production of
physicians and dentists will result only in an ircrease in
prices of health care, not in the amount of care
‘produced and consumed. The implication of this
argument is twofeld: the Nation’s output of physicians
and dentists should be decelerated, and drastic Federal
intervention is required to assure that physicians and
dentists are distributed ‘to provide optimally the health
services that the Nation demands.

The basis of this argument is the so-called ‘‘target in-
come hypothesis’® about physicians’ and dentists’
pricing behavior. The target income hypothesis has
"developed a significant following among economists
doing empirical research on physicians’ economic
behavior, and it has recently been pursued in empirical
work)"bn dentists’ supply behavior as well. Despite the
-attention it has received, the origin of the ‘‘hypothesis’’
remains obscure. It has never bé_en formally stated, and
its empirical implications have never been formally
derixed or tested. It is. most often encountered as a
blatantly naive assertion. As an example\ the following
is a passage from a documept prepared for the Council
of State Governments discussing currefit issues affecting
dentistry. Referring to what -Robert G. Evans has
termed the ‘‘utilization promotion effect’® in his em-

states: | , .
The same theory can be applied to dentistry. If
correct, continued production of dental grad-
uates, thought by many to be the source of more
dental care for more people, will probably result
in higher costs for dental services. For example,
assuming the presenttdemand for dental services
and the concept of target income, a simple
equation related to the number of dentists can
be developed: 4

pirical study of physiClln incomes [2], the document

number of dentists x target income =
total expenditure for dental care

This indicates that an increase in the number of
. dentists, in their target income, or in both will

result in increased dental expenditures, regard-

less of the number of consumers .~ . . {1 '

The document gées on to suggest that to protect the
public from the insidious consequences of a continuing
output of dentists, the Government should” institute
demand-augmenfing programs. The document recom-
mends that to pfotect the public from the alleged per-
verse consequences of ‘‘t9o many”’ dentists, the Gover-
nment should take measures that will result in enhan-
cing the dental profession’s economic status. Thus the |
document makes use of the *‘tarfet income’* hypdthesis
to argue that it is really in the public interest to pursue a
policy that, from the perspective of orthodox economic
theory, could be construed to be solely in the interest of
the dental profession and detrimental to the public
interest. T : '

Although the origin.of the target incomeshypothesis is
obscu?e, one can point to three papers:published in the

early 1970’s that precipitated a major interest in_the
" notion and conyinced many economists that orthodox
_ecogomic moda?\dﬁ not apply to the health care

markets. Two of the papers were pubKshed in 1970 —
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these were Feldstein’s *‘The Rising Price of Physncnans
'Serwces" [4] and Newhouse’s “‘A Model of Physncnan
Pncmg
Evans, Patish, and Sully, **‘Medical Productivity, Scale
Effects, and Demand Creation.™ [3] Since these pape[s
are reviewed'elsewhere in this volume, only a few brief
-+ comments about theit apparent- impact on the
- subsequent literature are made here.

None(of the papers presents a.well-defined concept of
target-income pricing behavior or a formakzation of

the hypothesis from which empirical impliéat‘ions,can be

derived. Thus, mone @f the authors has a'theory on .
which to base,the mterpretatlons of his empirical resuLts
income-targeting baulvnor The .

as representing?
empirical results of the first?? papers aré{derived from
18 to 20 observations. These of the t- paper,are
. presented as total failures to flt conventional models to .
aggregale timé-series data, -with "the ,conclusions
presentel as. speculative™ r'ationalixations

con_hx’s,;ggs of the second

variables’ lgcluded in price equattons are n’ever
significant and often have the !‘wrong’’ sigh. The author ”-
suggests that the results may be due.to the high
correlations between the variables,and the low nhfhlSer
of observations, but prefers the speculajpge conclusion
that physicians are not “fully” profit rgaximizers but
satisfiers.with income targets! The cHMclusion in favor
. of target income behavior presented in the third paper
rests on the authors’ demonstration that output per
physician is inversely related to . local
. physnc1an/populat|on ratios. Despite Yheir pomtn{g
out seyeral crucial'limitations of their *‘test’’
induced demand, they preferred to emphasize the
*‘consistency’’ of the result with ‘the demand-creatiojp
hypothesis. . .
One can only saythat the results of these three studies

areanconchsnve at best. Nevertheless, these three papers

are often cited as strong evidence of unorthodox pricin
behvaior in the market ‘for. health services.
‘become  fashionable to include a practltloner -to-

population ratio variable in almost every mvestlgatlon'

of physician or dentist service supply or.demand t
capture the exbected,deman'd-creation phenomenon. A
recent study of the dental service '.input-output
relationship even included the dentist-population fatio
in the’estimated production function to test for supplier-
—’\mduced demand [6].-
) At the pr(;sent time, the debate abeut the merits-and

relevance of the target income hypothesis and related ..
" issues is far frem resolved among economists. In fact, it

has not progressed to the point where the meanirg of

the terms used by the protagonis\ts"’md antagonists are

agreed upon, by "all those engaged in thg debate.
Nevertheless, the presumed - implications> of _ the

hypothesis aré being contemplated by policymakers and -

advisors to policyrhakers, and are having profound
effects on their thinking and their recpmmendations for

3

¥ T v

[5] — while the third was’the 1973 article by 4

_ of . the"

unsuccessful search for A}e:ex-pected selationships. Thel
aper are based.on’ samples-of

up to 20 ‘obkervations 4n  which assg'rted “deman‘U i)

' Public Policy — Analyses Politi
. Evans RG, Parish EMA, Sully.

for supply-

. Newhouse JP: A model of physician |

It has}

] : N v

heaith and health manpower policy. Desplte -the
flimsiness of the theoretical basis and the emplncal-
support for a belief that the phenomena exist,
income”’
' seem to provide an attractlve rationale for the abruptly
changmg public attltude toward: support of health
professions dP
behavior in the health care system. -
Although the pOllllCS of the $ituatibn may have pre-
determined th
not too late to e'xam)ne ‘the logical basis of the “theories
and thé merits of the empirical ev1dence, as well as to
attempt to develop a ngorous apﬁroacMo resclvmg the .
issues in the scientific dimension. "Toward this- -end, the
Buréati of Health'Manpower has asked a number of
individuals, most of who
.- the target- -income controversy, to view the ifsies from
various perspectlves *T'helr papers,
“‘comirients f{om invited dlscussants are inclu
volume’ which,
brovndmg more I

““target

behavior and suppller-mduced demand”’.

education and_ foward' regulation. of

utcome of-the public policy debate itis.

have 'not ‘been i

stogether with
in this
215 hoped, will go some way oward

solutiqf to thei lSSu%S &\_ .
il' & . « . [

f \ .
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An Analysis of Cbmpétihg Hy}othese’s of the L

Demand fdr an}d Supply of Physician Services
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. ABSTRACT J A thedretical framework is irovided in order to analyze th'e.implications af competing
. hypothesés about the, economic Behavior of. physician fipms; special attention is paid to the so-
N called lf‘sﬂpply-induced demand’ and target income hYypotheses. In this connectipn .feasible
\ hypothesis test pr(fc_:edures are developed in order to discriminaté between *‘supply-induced demand’” °

)

* .and the more traditional models of physician4irms.

The second objective of the paper is to indicate the role specificatjion error tests gould 'blay in 2

. evaluating the empirical relevance of the various hypetheses.

\ -

T

The final ‘objective of the papér\is to indicate how standard theory might be applicable l_ollhe
_observed data, and how the ‘prior empirical analysis should be re-examined in order to sep?age_

theoretically important findings-from statistical artifacts.

i
’

w 1
i NTRO.DTUCTION

Over the last‘eight years a considerable controversy
\has been going .on concerning
theoretical models needed: to explain demand and
supply relations in”the. physician and dental services

market. The controversy arose after several researchers- -

ci_iscbvered emptrical results that were at variance with
thessimple formulations of standard economic theory
used in the analysis. The main statistical facts causing
trouble were the observation of positive partial correla-
t.i‘ohs between . physicidan/population  ratios and

physician fees and the. discovery of positive price .
elasticities of demand. This issue is still of great iriterest

to policy ma_ker'§ as witiessed, for .example, by the
“discussion in [6]. .- oo

A number of ad hoc rationalizations were suggested,
but two vaguely formulated competing hypotheses in
p‘artic_:ular were proposed. The first was that physicians
could alter the demand for their services directly” by
persuading their patients to consume more, or less ,at
current prices. The secongh'ypothesis was that doctors

dcquired in some unspecified manner or inherited some .

notion’of‘a‘n “ideal” or target income. They would

the -appropriate .

“reduce their efforts if actual income rose ¥BOVe the
target and increase them if actual income fell below. Both
of these hypotheses went ghirough numerous changes -

. t

and mogdifications. . e

"The objectives of this paper aré quite '
straightfotward. The first step is to provide a theoretical
framework, within. which to analyze the theoretical

implications of the competing hypotheses, evaluate the = - "

differences between them, and explore the extent’ to
which empirical observations can be used 10,
discriminate between the con’lpeting'hypotheses.

o e -

.'" The'second objective is to indicate thé extent to which
specification error tests could have been used to evaluate -
the inferences drawn from the preyious research. If the

dels are seriously misspecified, nb useful inferences
can be drawn from the observed statistical-relationships.

The third task is to indicate some of the major ways
of reinterpreting*the observed\'data so that versions of

- - the standard theory may be applicable. In short, this

_ part of the'paper leads one to suspect, in addition to the
usual caveats for the applied economist, that the models

*.used so far in the literature have  been seriously
misspecified. '
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" PART I: ASCHEMATIC REVIEW OF

'
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-

The first part of the paper briefly reviews the extant .

literature irisofar as it bears on the objectives of this
paper. A much more thorough.and elaborate review is
found in Sloan and Feldman [38]. The second part, the
heart of the paper, is theoretical and anlyzes the
theoretical structures of the alternative models in detail.
The third section is concerned with the prevalence of
specification error in the models used in prior research

- and indicates the need for specification error tests.

HE
‘EMPIRICAL LITERATURE ‘

Three board areas of concern to researchers have
been evidenced in the literature over the pa%& 8 years.
One of. the' earliest areas of empirical dispute was
whether the physician maximized his personal uupty or

-profit and, if the Jatter, was he a price taker-or a price

searcher? The second area of interesj concerned’ the
fact that many researchers obtained empirical results
incqnsistent with the use of simple versions of standard
microeconomic theoryﬁ the physician market; some of
these results were in terms of time series, others in terms
of cross-sectional studies. The third category is a
miscellany of work on physician firm production
functions, migration of physicians, and quality
variations. c

A comprehensive, detailed, and recent discussion of

“the various empirical findings is contained in Sloan and

Feldman [38]. The discussion presented here is meant as

- a broad guide to the principal participants in the various

. discriminate

areas under discussion and a recapitulation of the major
findings; the theoretical models and the econometric
procedures are not questioned in detail. Needless to say,
each and every study under discussion suffers more or
less from the theoretical criticisms of curreht models
developed in Part 11, the pro‘blems caused by lack of
identification, mappropnate use of proxy vanables and
from a lack of exammalgon the estimated models for
specification errors. -

pirical Evidence on Utility vs. Profit Maximization,
jce-taking vs. Price-searching Behavior

he most formal and specnflc debate on the issue of
whether  physician ﬁrms are monopolistically

-competitive (price seal‘chers) or competitive (price

takers) was stimulated by-Mewhouse’s attempt in [21] to
betwéen  the two . hypotheses.
Unfortunately, ‘his formulization of the problem was
incorrect, as pointed out by French and Ginsburg [15].
However, later work by Kushman and Scheffler [20] on
dentistry appears to discrimindfte between price-
searching and grice-taking. hypotheses in favor of the
former. While most researchers who assume profit-
maximizing behavior assume the physician firm is a
price searcher, the issue is by no means settled. One of
the difficulties is that while there may be a form of
price-taking behavior in this market, the presence of

L ; ' ‘ ‘
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' signs’ on the basis of a standard model.
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“entry barners ‘and the state of consumer and physician

_ ignorance -of the market because of ‘the lack of

. advertising contribute to a wide variation in price, as
shown in Newhouse and Sloan [22]. The result-is that
tests to discriminate between stochastic formulations of
the two hypotheses become difficult. Holen [18] has
examined the effects of dental licensing on.the ‘‘quality
of dental care’” and concluded that quality was
improved. The author dld hot examine other market
effects.

While many researchers assume that physicians are
price-searching proflt maximizers, everyone _else
assumes that physncnans are utility maximizers who trade
_ profit and income for leisure, interesting cases, target .
,incomes,\and whatever\:lse strikes a researcher’s fancy.
There haye been no formal tests of - the hypothesis of
proﬁt maximization as opposed to uullty maximization.
However, the apparent rejections of some implications
of simple models. of profit maximization have been
interpreted as evidence in favor of
maximizing approach. ' “

Empirical Evidence and the Demand for and Supply
of Physician Services

The first and relatively sophisiticated study of lhpe
physicfan market was based on time-series data, 1948-
1966, and was caixied out by Feldstein [l1]. Feldstein
was one of the Yirstresearchers to make extensive use of
the distinction between the average price (fee) received

/

the utility-

by the physician and the net price (fee) paid by the

insured patient. Feldstein postulated some plausible
relationships between what he regarded as relevant
economic variables and examined in turn a
simultaneous equation system and a dynamic adjust-
ment system. The ‘‘equilibrium demand equation’’
related . quantity of physician services per capita to
median income, per capita provision of government ser-
vices, net or average price, the C.P.1., and a-time trend.

Both the price variables and the insurance variable were |

incorrect
In the
“‘dynamic’’ version of the model a ‘‘reduced form”
equation was derived for the logarithm of average price.
Further, by assuming that the observations on qiantity
traded in the /market identified the supply equétion,
~ Feldstein obfajned the empirical results that quantity
supplied was negatively related to price and demand
positively related. While the equations ‘mgly be in-
tuitively appealing, they are hard to interpret in terms of

found to be statistically significant; but with **

the structural equations one would obtain from utility.

and profit-maximizing behgyior; for example, ‘in the
supply equation a variable called ‘“reference income’’ is
used as ‘‘an attempt to capture the effect of physicians’
rising income aspirations (i.e., the higher
utility”’ of income)’’ [11, p.131].

‘‘marginal

v In any event, the two most important conclusions

Feldstein drew from his study were that there is a per-

8




manent excess demand for physician services and that
physicians reduce output-in reaction to a rise in fees
{12]. Brown and Lapan [4] criticized the Feldstein
results on the basis of his definition of price and the
polemlal identification problem ‘in the Feldstein
equations. The best that can be said about the resulting
debate with Feldstein is that the empirical results are
somewhat sensitive to obvious changes in the functional
form of the equations and to alternative definitions of
price. > - '

One Of the other early major studies to apyly an ap-
paremly sophisticated model (a simultaneous equauon

system was formulated) to the data was that by Fuchs’

and Kramer [16]. In the first part of this important work
Fuchs and Kramer:-exarﬁ’ined time trends of physician
market data over the period 1948 to 1966. The more
startling results came from a cross-sectional study
across states in 1966 using two-stage least squares
estimation procedures. The simultaneous equation
model is postulated on the basis of formulating in-
tuitively ‘plausible relationships, among observable
varniables, rather than deriving the relationships from
the fundamental postulates of standard microtheory. It
is not at all clear how the hypothesized model relates to
one derived from utility and profit-maximizing behavior

subJect to constraints. _ , ‘

The four hypolhqgized behaQorial equations are:

capita (,insurance be median income,
physician/population ratio, and the per capita
number of hospital beds;

(i) per capd'la quantity as'{(}gnclioh of price, per
neYits

(i) physician/population ratio as a function of price,
output per physician, number of medical schools,
number of beds, and per capita income;

(iif)- output per physician as a function-of price,
number of doctors, and beds; .

_ (iv) per capita insurante benefits as function of per
capita output, price, a measure of immunization;
income, and a ratio of heallh insurance premiums

to benefits.
<

Such a model is very hard to interpret economically,
®ven before a consideration of the estimation problems.
Clearly, some variables are included .in order to sum-
marize the net effects of other, but related markets, for-
example, the ratio of ‘insurance premiums to benefits,
whilg,élher variables are clearly proxies, such as beds
per capita, medical schools per capita, and so on.
Finally, as the equations stand, they are ambﬂuous for
example, it is not clear that the first equation represems
a demand equation or some type of parually reduced
form equation.

For the purposes of this paper, the most imporlam
empirical result was that the physician/population ratio
had a negative partial correlation with,-lindividual
physician output rﬂes' which stimulated the notion of

ERIC
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physician-induced [demand. Some very informal
statistical analysis using British Columbia "cross-
sectional data by Evans [9], and Evans, Parish, and
Sully [8] claims to be supportive of these results.

Some more recent cross-sectional work by Steinwald
and Sloan [40] and Sloan [36] throws light on the sign of
the partial correlatfon between - the
population/physician ratio and physician' fees. In
numerous other studies e.g., Newhouse [21], negative
correlations were obtained, a result inconsistent with
_simple formulations of the standard model. The Stein-
\:vald -Sloan [40] study used micro data on physicians
‘nd defined populalnon/physncnan ratios by county for

general practitioners, but by state for internal medigine, *

pediatrics, and obstetrics-gynecology. For general prac-
titioners and for general surgeons an increase in the

~ ratio raises fees, as predicted by the standard model; but

for the state-wide ratios for the other specnalue§. the
opposite is the case. In Sloan [36]. state data are used
and mixed results aré obtained.

One pf the major deficiencies of lhe sludnes discussed
above is the inadequate attention paid to the interaction
of the'insurance market with the markéf for physicians’
services, a notable early exception being Fuchs and
Kramer [16]. In a recent series of papers by Steinwald
and Sloan [33, 39, 40] and a purely theoretical paper by
Nordquist and Wu [24], the important, yet comiplex, role
of the insurance ma#ket has been brought to light. Thus,
while jt is well known that insurance affect$ physician
price-setting behavior, the effect varies considerably
with specialty; the quantitative significance of insurance
also varies with specialty, and insurance significantly
changes the relative (patient perceived) prices of
various procedures. :

A recent book by Paul Feldstein [14] is devoted to the
analysis of the supply of and demand for dental ser-
vices. This work has been influenced substantially by
the existing physician literature and broadly reflects
these findings. °

\

\ [y

The Empirical Evidence of Prbduction Rates,
Quality, and Location

In an earlier paper Reinhardt [30] used a production
function in which log output is a linear function of in-
put levels and of log input levels. The functional form
was chosen for its simplicity of estimation and §f'exfbilily'

in being able to fit a variety of economic hypotheses

about productive relationships. One of the major em-
pirical implications appears to that complementary.
inputs to the physncnan in the physician firms are un-
derutilized. B M

Scheffler [31] used the same functional form to
estimate a dental production function. The results ap-
pear to be consistent with standard theory.:

On the issue of the mobility of physicians and dentists,
it would appear that, despite professional society spon-

r
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sored barriérs to entry at the state level, physicians and
dentists relocate according to the predictions of stan-*
dard theory(see for example, Benham, Maunzn and
Reder [3] and Guzick and Jahiel [17]). These results are

consnslem with the general findings of Pashigian {26] on '

the interstate mobility of all professionals.

The final relevant empirical issue discussed in the
literature has been concerned with variations in the
quality of ‘visit insofar as this is measured by length of
visit, length of waiting time, and length of traveling
time. The last factor is pogen‘lially relevant as a partial
explanation for the “pervérse signs between ‘physician
fees and the populauon/physncnan ratio. In any event
examination of each of these issues shifts attention away
from nominal physician fees towards real costs to lhe

The major findings are that length of visit is positively
correlated with physician/population ra}xis and that

waiting time'is negatively correlated (see Sloan and -
~Lorant [35, 37]. A final interesting fact is that raveling
" time to doctors’ offices in large urban areas appears to

be ‘longer than in smaller urban or suburban areas,

although no allowance was made for differences in the

distribution of specialties over regions [36]. However,
the empirical evidence also shows that non-monetary
factors such as travel time function as ‘‘prices’’ in
discouraging demand, especially where the patient’s
ominal cost is low [1].

ummary

The most important empirical results for the purposes
of this paper are that over time quantity of physician
services is positively related to price; that a common,
but by no means universal, result is that
physician/population ratios are positively correlated
with physigian prices, but that waiting time and length*
of visit arg negatively and positively correlated, respec-
tively. Physicians appear to underutilize complementary
inputs to the physician in.the physician firm and an in-
crease in/ the physician/population ratio decreases
physician output rates.

PART II: THE THEORETICAL BASIS FOR AN
EVALUATION OF SUPPLY-INDUCED DEMAND
AND TARGET INCOME HYPOTHESES

The major objeca-i-uekof this section is to develop the
theoretical framework within which the *‘supply-in-
duced demand’’ and the ‘‘target income’ hypotheses
can be evaluated. Most generally stated, the problem of
““testing theories’’ is a choice between competing
theories. Consequently, the objective of this section tan
be restated as the evaluation of both the theoretical dif-
ferences between the hypotheses-and the implied e’
pirical differences. '

The first step in this task is to summarize the major
criteria required for choosing between the competing
i .

4

.

hypotheses. The second sgep is thﬁ development 'of the
appropriate formulation ‘of what might be called lhe
“standdrd neoclassical’’ model, that is, a model ap-
propriate for the:empirical analysis of physician and
dental supply and demand functions.'The final step-in-
volves a careful reformulation of- rh’e'-compéling
hypotheses in order to facilitate the choice between the
hypotheses on both theoretical and empirical grounds.

/

Criteria for Choice between Competing Hypotheses

The criteria for choice befween competing hypotheses
involve both logical and empirical arguments. The
logical criteria are concerned with q?xeslions of the
logical consistency qf each of the models and with

- questions on the scope of the emﬁlncal implications ‘of

each. o - .

A preferred model is one that is internally consistent.
By this is meant a model in which the various statements
and sub-hypotheses of the model are not logically in-.
consistent With each other. As will be shown later in this
paper, some variants of the competing hypotheses are
internally inconsistent. Thus, it is useless to try to com-
pare such a model with the standard model, which is in-
ternally consistent, until the f'orm<:l has been refor-
mulated 10 remove such logical errors.

 The second logical criterion concerns external consis-
'lency. New hypotheses are inevitably formulated, at
least implicitly, witlin the context of a general
theoretical structure. ecisely, new hypotheses
are usually marginal modifidations of -an existing
theory. The uunchanged porlions' of the original theory
are retained by the proponent of the competing
hypothesis as part of the new theory. External con-
sistency is the requirement that the formulation of the
new hypotheses be logically consistent with those aspects
of the old theary which are retained. As will be shown
below, certain versions of the target income hypothesis
are externally inconsistent. Again, comparing the em-
pirical implicatiohs of alternative’theories is of little use
until the logical structures of both have been reconciled
with the retained pertions of the theory. ,

The two criteria just mentioned are absolute

requirements that each competing hypothesis should
-satisfy before one would congider evaluating empirical
differences. The next pair of criteria are relative in that
one would use,them as one aspect in the choice between
the competing hypotheses. A preferred hypothesis is a
"more general hypothesis in that it relates ta a wider
variety of relationships between observable events than
another hypothesis. The ‘ﬂupply induced demand hypo- ,
thesis purports to achieve exaclly that result.

The last theoretical criterion to be discusséd is that the
preferred theory makes more precise, or more refutable,
statements. That is, an hypothesis which leads to only
vague implications which would be consistent with a

-wide vatiety of different data would not, on” logical.
grounds, be'a preferred hypothesis to one that made

+ precise statements that are consistent with only a narrow

-
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range of allernalwe data: A s1mple nlluslrauve example
of a series of increasingly more p?ecnse more refutable,
and therefore theoretically more interesting statements
is: quantity demanded and -price are related, quantity
demanded decreases (increases) when price Tises
(decreases), log quantity. demanded increases propor-
uonalely to a decrease in price.

_The second group of criteria involve the rel‘auonshlp
‘between the empirical outcomes | and the alternative
' predictions undér the competing hypotheses. A first and -
necessary precondition’ to a useful statistical test to
~ disceiminate between hypothéses is that the models 33
forrhulated relate to the observed phenomena as
specified by the,theory. For example, using static com-
petitive based hypotheses in a situation recognized to-be
one characterized by monopoly and dynarElc charac-
teristics vitiates any ‘proposed test to discriminate bet- '
ween the eompeting hypotheses. %omelnmes the inap- .
plicability is with respect to only one of the twe
hypotheses; neverlheless any test to discriminate under
such circumstances is still invalidated. As will be shown
below, one of the prob}é ems mvolved in discriminating
between the ‘‘target ingome'’ and “standard hypotheses”’
has been that with especl to the latter, very simple and
‘obviously i inappropriale versnons have been used.

The Lg)osl direct and often lheoreucally sansfymg way
of choosing between two hypotheses is to concentrate
oR those empirical implications under. the two
‘hypotheses which are clearly distinct; for example, un-
der one hypotheses a given empirical situation yield§ a’
price hcrease while under the identical conditions the

alternative hypothesis predicts a price decrease. Such *

tests might be termed crucial tests, since once one has
verified that the hypotheses are relevant to the o(t:cerved
situation, the choice between the hypotheses is obvious
on the basis of the outcome of any appropriate test. Un-
fortunately, as will be shown below, there are no crucial
tests to discriminate between the competing hypolheses
considered in this paper.

A less stringent requirement for choosing one
hypothesis over agother is that the preferred hypothesis ,
n® be rejected by some tests which reject the alternative
and that otherwise both hypotheses withstand testing to
an equal extent. For example, if hypothesis' A meets
some tests, but not others, and B meets some tests, but
not others, and not necessarily the same tests in each
case as for A, then one cannot on the basis of such tests
alone choose between the hypotheses. But, ¥ hypothesis
A is not rejected by all tests not rejecting B, and further,
A is not rc:Jeclecgt some further tests which do reject B,
then at the app prlale confidence level one would be
able to choose A over B. For a further discussion on
these topics see [27, 28].

. “ . * .

An Appropriate Version of thie Standard Model for
Analyzing Physician and Dental Supply and Demand

There are certain facts about the physician/dental
market concerning which proponents of each competing.
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hypolhesis\aue in agreement. Physiciansnd dentists are
self-employed entrepreneurs, either irr ferms of-a single
owner figm or in terms of a limited partnership. Thus,
one must consider that the prime objective of each doc-
tor or dentist mvolved in such an enterprise is to
maximize his own preference fynction. However, in-
sofar’ aSJmarkel constraints ljmit ‘the exercise af in-
dividual ‘preferences, the maximization of profft for the
doctor’s firm might prove to be a relevant-and useful
sub-hypothesis. This is particularly the case where the
physician and, to a lesser extent, the dentist face alter-

native employmem opportunities as a physician or den-
tist. ¢

i\lexl, it is generally agreed that ‘consumers are
**ignorant’’ of the quality and physical nature of a doc-
tor’s services. ‘What is at dispute is whether this
ignorance is worse by some order of magnitude for the
'physncnan market than for almosl any other market
where demanders are non- -specialists in the commodity

being traded. Clearly, the effects of consumer ignorance .

are r;mforced by the lack of advertising which, until
recently at lgast, characterize® physician and dental
markets. However,-to accept the intuitively plausible
implication' that such consumer ' ignorance
inevitably to a situation in which each doctor is,able to

extract extra rgnt from that ignorance is to engage in a

non sequllur ‘ :

Without at this time going into details, we might note
several factors that modify the naive conclusion. If

* consumers are ignorant, risk aversion will lead them to
engage in costly activities to alleviate that ignorance by
checking medical opinions with other ‘doctors, by

‘leads-

reading medical books and popularized versions of -

medical books, by exercising caution in taking action,
for example by delaying an eperation until the patient is
convinced it is necessary, by reserving the right to sue
- for physician errors, and so on. Secondly, if there is
consumer ignorance and lack of advertising inhibits
consumer arbitration of physician fees, then physicians
themselves are ignorant of the demand curve, which
they would otherwise face, especially if the market is
assumed to be monopolistically competitive. Physician
market ignorance'and risk aversion may lead to lower
prices being charged than would maximize expected
profit. The immediate result of the assumption of
ignorance is that the market will be characterized by a

much greater dispersion of real (quality compensated) ™

prices for any given set of market conditions . so_that
discrimination between the hypotheses is made more -
difficult. Without further and more complete analysis
one cannot predict whether the expected physician fee
will be higher or lower than the expecled fee without
ignorance. .

td
Another commonly accepted fact is that because of
real transportation costs the relevant physician/dental
markets are contained within very small geographical
regions for all but the most specialized services. 1ndeed,

1.
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'valid, a number of other aspects .o
have been generally ignored® by lhe proponenls ofe.~
each hypolheses The mosl striking and perhaps the
¢ effect, of technological .
- change, not just on the prod tive process, biX also on’
" the fange of options in demand. The formerm%ecl is
 relatively slrarghtforward and has received some atten-
s been almost
is,over any

" implicit

/ N L . : v

, it is. generally agree,d 1hal lhesgeographlc extent of the,
market increases with the degree of specialization and
decreases with population densrly Consequently, Qne
must be careful in cross- secnonal analysis to’ avoid
problems introduced by . specralrsls havrng

-geographrcally broader markels than general prac-
titioners and to assure that regronal drfferences have
. been arbitraged away as they would be if traksportation )
" costs and barriers tg faclor mobrlrty were neg
ob¥ious, but by no means rnsrgnlfrcanl exalnple. is the " -

difference in office, remals faced by doctors in dlfferenl
sized communrues . :

While the above\s‘ fact“’ are wrdeld?garded as being
f
most drffrcull to handl

tion in the lnerature The latter aspect has
lolally ignored. Yet in any time- series ana
period of more than a few years, especrall ver the past
twenty, the increase in the number, variety, an quality”
of services available to the consuming patient has bee“n/’

substantial. 1n addition, the developmenl of drugs an~ .

tibioti¢s, inoculation.and vaccination procedures has
dramatically changed the nature ol%1e basl(et of health
services demapded from the physician and denllsl In
any empirical knalysis using hlslorrcal data one must.be
careful to alloy for the effects. of suchrchariges. .

This factor has cross-sectional xmplrcauons as Jell in
that for various easily recognized ecopomic reasons the,
geographrc distribution. of doctors is nol_homogeneous

.with. respect to: specialty. Consequently, in crosls-

sectignal analyses across geographical areas that in-

" volved aggregation within such areas for rice indices -

and so on, one must be careful to check that the
disiribution of ' specialties within each geographic
region is the same across regions. For example, a simple:

comparison/of urban/rural physician fees must’ allow-.
for the large difference in the percentage of specrallres

belween urban-and rural areas.

Fmally. on the dem’and side, while almost all resear-
chers have recognized that demand behavior, with’ in-

‘'surance ' coverage differs from that which applies

without coverage, few haVe\ proceeded to incotporate

the cost of insurance in the consumer’s decision and to .

allow for the consequent endogeneity of the proportion
of the populauon that has insurance. Fugther, the role

of insurance in the physiclan market is more com- _'

plicated than has been generally allowed in the analyses

.to date. The two dilfficulties.are the differential effects .

of coverage across specialties, general practitioners
being the least affected in geperal; and the effect of the
change "in relative prices between thoge
physician services cbvered and those not covered on the
distribution of services-in the répresentative baskel used
to calculate price mdlces

ible. An -

hysician supply

-y

- The following. comments provide a set of enﬁ)irical

« 1

0

““circumstahces ‘that wlll indicate the ostensibly ap-
./ propriate model 10 be used and they indicate a number .
of warnings to be kept in mind when the models are to’

+he testedv . . R N

J,, Consequently. as a first approximation, let us con-

sider a comparative static equilibrium modé of the

ner/emdre reneur (or- doclor) fitm, wherern each déc-
tor or dentist has the opportunity to be employed as a
physrcra&\or dentist at a market determined wage rale
Let:us also assume as a first approxrmauon}hat factor
inputs to d'bctor/der)usl firms are competmvely deter-
mined, tHat market ignorance and hence uncerlarnly
and risk are non-existent, dnd- that lechnology is con-
stapt. The model', deseribed below’ is :a modest
mbdrfrcatfon of one deyéloped by Olsen- [25]. The uhit
“of analysrs is lhe mdrvrddal physician or dertist: As
usual the model is. formulaled with a view towards

facrlnaung 1he analysrs ‘of the’ major rssues and sup-~

pressing: details that¢ while of rmporlance m and.o

_‘themselv S5 are’ not cenlral to the current argument.

Howgver, once . one r,gnbﬁders the esumau.on of

I

-parameters and lhe testing of hypotheses, the numerous
simplifying assumpuons must be re-exanfiped. M%
e a

The individual_ ;physlcran is assumed to

_preference ordering over commodities, y,, . . . y,, and '
lersure L, represented i l’he usual’ manner by _
U(Yp" ymv L) . * . (l)

On the assumpuon lhal the relative ' prlce of goods:

remain conjlyg?and that ¢ach physrcran consumes an
msagnrflga amount of his own product, y,, equation

- (l)can be rewrmen conditi6nal on frnal goods prices as:
(UMLLy, v N @

3

where M represenls income.~

The producuon function for medrcal serviees can be
formulaled as:

1

. . —f(X,.... Xp) S &)
where Xpp oo X)) represent quanhtities of inputs to the
producere process’of a dowor’s provisions of services

andx_ is the level of doctor inputs measured in hours of
efforl at. some grven average intensity. In this first ap-

proxrmauon to the doctor" firm, physician inPput by one
doctor is. assumed to be perfectly substitutable for
physrcran input by any other doctor. Let w, represent
the marl(el determined opportunity cost for the self-
employed physrcran, and w, i=1,2, . nZl are the
market prices for allplhermpuls LetT L t X, den‘!)le
the doctor’s time constggint. &

The doctor’s incomge from operaung his own firm is
given by '

' 3

M=n+wx-" ' N O)

where >~ 3

\

’

is lhe frrm 3 profrt and the doctor’ swage mcome from
his own firmisw x . * o

.
3

N T

i
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m=pyoETwx = @)
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For each level of doctor input, x_, we can consider the
cost-minimizing demand for inputs and the cost-
minimizing supply of output as a function of x_.

Thus: . ~
' xlzvg‘an(wl)).iz 1,2...n © )
L Y = AW ) (W ) =w W, L w
\Fnd the profit function can now be written as:
- nfxn,p )=p,f(x)-2T'wei(x ) - W x (6)

where we assume for now that servn(es proQuced accor-
ding to equation (6) are in facl consumed by patients at
the price p,. Equation (6) can be summarized by: .

p f(x,)

So far the individual doctor’s preference functign has

n(xn:p,) = - C(x,) - WX,

played no role in the analysis. There are two pola’r alter- .

natives at this stage: either there is an efficient market
for doctor’s own firm with easily varied hours, or doc-
tors are restricted to prowdmg physician services only
through single doctor firms. In the ana!ysns in this
paper, the former will be assumed as the more realistic
levant -assumption about physician behavior. If
Iso assume that there are no further unconsidered
nefits or costs to being self-employed, then the utility-
maxlmlzmg behavior of each physician is to operate the
firm at the profit-maximizing input level of physician
input. There are two cases: either hire the extra

physician input to the firm if the doctor/owner wishes .

to work less than the optimal (profit-maximizing) num-
ber of hours, or the doclor/ovyper hires himself out for
extra income if he wishes to work more than the optimal
number of firm hours. Thus, the ‘‘efficient\doctor
market’’ assumption leads to a dichotomy betwden the
profit-maximizing output level of doctor firms al\d the
individual utility-maximizing hours of work.

T w2+

-
o .
. . nf - ns " Labor Hours
) \ Leisure Hours
- : ) .

Flgure 1.
Ophmal Firm and Individual Physnc:an Moyrs

The short-run optima can be easily plotted as shown
“in Figure 1, provided the optimum size of a doctor firm
_is not more than T hours. [Even if the optimum num-
. ber of doctor hours is greater than T, the general result

_still holds, but a more complex diagram is needed to
- illustrate the argument.]

A untoxt provided by exic IR
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The line MN represents the incdmie/{ime constraint
line, i.e., M = w_ T and the point N represents T = L.
The lines 1, 1l represemt indifference curves. mis the
firmg's short-run profit function expressed as a function
of x_ physician hours of input; x_, represents the optimal

a

(profit-maximizing) number of hours-of physician in-\

put. x_, represents the doctor’s- personal utility-
maximizing hours of work with leisure given by L = T

Xpo- The poml of maximum utility is reached by the
doclor operating the firm at x . Working himself in the
hours, and hiring a colleague (or taking a

partner) to work (X %) hours.-If doctors were restric-

ted to providing service through single doctor firms, the "
utility-maximizing position would be at X, and the firm-

would not maxjmize profits in that the owner/doctor
would have to trade profits for leisure.

The analysis so far has ignored the issue of whether
the doctor firm is monopolistically competitive or the
doctor is a price taker. While this distinction is impor-
tant for some considerations, it is of little moment in the
current discussion. In long-run equilibrium in either
case, the individual small firm’s optimum profit level is
forced to zero and the highest attainable time/income
constraint line reduced to MN.

The above analysns also illustrates a more general
‘While an individual doctor’s preference
function is cerlamly more complex than the simple
assumption that income and leisure are the only two in-
puts to it, the efficient physician market assumption
implies that doctor firms (as opposed to doctors) will be
operated efficiently, even if individual doctors wish to
engage in philanthropy, pursue interesting cases, etc.
Thus, the extent to which the efficient physician market
hypolhesns is violated will determineThe extent to which
doctors will be able-and willing to trade profits for the
consumption of philanthropy, scientific interest, hob-
bies, and whatever nonprofit generating pursuits resear-
chers may consider physicians desire. The efficient
market hypothesis does not deny that physicians will
engage in such pursu'ils. but states that the pursuit will
be separated from the issue of maximizing firm profits.
Market ignorance will further modify these results
through the introduction of risk and uncertainty on
both sides of the market. Such refinements are not
usefully diScussed in the current context.

While the above model of physician/firm behavior is
far from being a realistic model, that s, it is net suitable
for testing as it stands, it does provide the appropriate
standard theoretical formulation with which the models
of the new hypotheses can be usefully compared.

. Little needs to be said about the relevant demand func-
tions for medical and dental services. Both sets of

proponents agree that the standard theory applies with -

the ejxceplion of the modification introduced by the new
hypotheses which are to be discussed in the next section.

“However, there seems to have been some confusion over
. two issues. :

_First, as mentioned above, the number (or propor-

tion) of the population insured is an endogenous

>
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variable in any market:wide analysis, or analysis using
broad aggregates over time. As is readily understood,
the ecnsnon to buy medical insurance, either in-

< dividually or jointly through an employeg group, is the

outcome of weighing the certain costs™of insurance
against the expected value of the benefits. Risk-averse
behavior by consumers enables firms to sell insurance at
a price that govers costs of provision as well aibyeflls !
Consequently, even if medical insuranc€ were com-
pletely monopolized, the profit- maxnmlzmg insurance
firm has an incentive to keep the price of medical ser-

» vices down, albeit perhaps not to the extent that a com-.

petitive insurance market would. The reason is that
through the insurance flrm the consumer, is buying the
product {‘maintenance of good health. o An insurance
company, by holding down medical costs, holds down

the cogt of the most important element in its health
maintenwnce product. In any case, analyses of physician
markets st _also consider the interaction of _that

market with the market for medical insurance.
The second isS\e over which there has been some.con-

« fusion concerns llk relationship, if any, between size of
* | population and number of physicians. If a comparison
is to be made, one can only do so in the context of

equilibrium, within which one can consider the change
in the equilibrium number of physicians to an increase
in population, shift in the patient demand function, or a,

shift in physician production costs. In the simplest com- '

petitive situation, equilibrium is defined by:

y3N, = q(Pop), (M

where y* = F(x*) is the optimum size of doctor firm
working at the optimal physician input rate of x*, N is
number of physicians, q(P)) is the mean palienﬂlemand
function, and Pop is the size of population. The for-
mulation of the equilibrium equation above assumes
that q(P,) is invariant to shifss in Pop. The main
problem in comparing the equilibrium solutions of N,

for given Pop is to take appropriate account of the shifts

in both q(P,) and y;. Only in the simplest of circum-
stances would one expect the ratio of Ny/(Pop)=q(P )/y}
to remain invariant to changes in Pop; in any case, the
question can only be answered exgn in the competitive
case after- one has evaluated lh‘ long-run effect of
changes in demand on y}!, the optimal output rate. More
likely, g(P,) is itself a function of Pop.

Clearly, N, is an endogenous variable de’lermined by
the interaction of market actions by both demanders
and suppliers and the long-run effect of entry and exit.
This somewhat obvious statement is not nullified if
professional associations, such as the A.M.A., are suc-
cessful at limiting entry of physicians to any given
geographic region. The effect of such restrictions is to
raise the opportunity cost to the self-employed
physician by raising the rent paid, as reflected in the in-
crease in w,, to a specific input to the physician firm,
namely physncnans In short, restricted entry rdises w,

.tilts the curve MN in Figure 1 up, shifts the cost curves

2

. .
g'( and the functiony, = f(x ). Under standard assump-
tions about the productive process, the profit function
1t will be shifted down and to the right so that the
optimum output rate, y*, will fall, but the optimum
physician input lev,él x* will fall proportionately more.

, Consider for éxample Figure 2 which illustrates this

<

brief argument.
+ ( . ’
m! bl . 1
$
M
!
)
]
!
° *nf *no  *no *nf
Labor Hours
Lelsure Hours
T .
Figure 2.

Potential Effects of Physician Restricted Entry

Suppose an increase in restriction of en?ry leads to a
shift from the long-run equilibrium position given by x
and x ,, the optimum firm input level and the optimum
workmg rale at w_ to the new long.run equilibrium op-
tima at x!, and x!, "at the rent increased wage rate of w,
whw, . [The new time constraint line is MN']), In this
example, we observe that the effect has been (0 l'fecrease
the optimal physician hoyrs of input to the fir¥¥, but to
increase the optimum number of hours of worl?by each
physician. -

Similar comments apply if physician firms are
monopolistically competitive; the main difference bet-
ween the two cases is in the definition of the optimum
output level, yl', which will be less than the correspon-
. ding competitive optimum rate. Equation (7) still ap-
plies as does Figure 2. However, the evaluation of cir-
cumstances under which the equilibrium ratio of N,/Pop
= q(Pl)/yI , where P, = P (q) remains constant,
becomes more algebraically complex.

An important aspect of the current formulation of the
standard theory in this situation is that restricted entry
leads to an increase in physician or dental rents, but
does not lead to any concept of excess demand for
physician or dental services. This topic in particular will
be reintroduced and elaborated in section I11.

The standard theoretical framework is now in a
form suitable for evaluating the different implications
of the new competing hypotheses to which attention will
be directed. There are two main alternative hypotheses:
the *‘physician ability to influence demand,”’ which is
labeled Evans Model 1 (after one of the earlier
proponents), and the so-called ‘‘target income
hypothesis,’* which is labeled Evans Model I1. The first
taskfis to reformulate both models in a manner that cap-

14
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tures the'm3jor ideas in the new hypotheses without suf-
fering from the logical deficiencies mentioned above.

o ’*theoretical Analysié of Evans Model | (Physician-
“induced Demand)

Evans model I, most formally introduced in [9], and

& . . . -
further examined with some attentionito formal analysis
by Sloan and Feldman [38], is based on.an intuitively

appealing idea: consumers are ignorant of their medical -

' *“‘requirements’’ and can be persuaded to pay more for
_more services wittnever the physiciagl finds it in his in-
terest so to persuade the patient. Over time, the earlier
more forceful statements (and therefore more em-
pirically meaningful) have been modified considerably.
What might be regarded as a current position is sum-
marized by Evans [7, p. 21): :

In influencing demand it is not necessary for
physic®ans to turn away critically ill patients or
to hoodwink the healthy in §efiance of pro-
fessional ethics; all that is necded is that more

¢ lime, effort, and care be spent:; with each pre-
senting patient when the apparent exogenous
‘workload is reduced. '

. Depending on how this statement is interpreted it comes
dangerously close to saying nolhingé’al all. For example,
if fees are paid per visit, the physician maintains certain
set offi¢e hours, and the physician’s *‘extra care’’ does
not result in extra Visits, then the phenomenon, if it

exists, has little effect on observable events, unless one

observes length of visit. Even so, this model is still very
close to astandard model under similar circumstances in
that one way to vary real prices of service at lower tran-
sactions costs than by varying nominal prices directly is
. to vary the quality of the producg.'.es;e\cially in response
to temporary variations in defhand. .
There is the further difficult problem of identification
of the Evans effect in distinction from.the physician’s
normal provision of information about the product
(**riormal,”’ in that a major part_ of any salesman’s role
is to provide information about his product). In
physician firms, doctors are usually their own salesmen.
In the subsequent theoretigal discussion, this iden-
tification problem will be igh_'ored. However, if em-
pirically a significant-effect of ‘‘degpand shifting” is ob-
served, one must worry about separating the Evans ef-
fect from the supply of information effect.
Evans model I as presenlgd by Sloan and Feldman
[38, p. 7] is: .
«  U(Y,W,D)
W= R.f(P,D) (8
Y = RA(P,D).P-C(W),
where U(.) is a preference function for the individual
physician, Y is income,?W is ‘‘workload,”” D is
physician’s discretionary influence on patient demand,
R is the populalion-phyéician ratio (assumed to be
exogenous), P is physidian fee, f(-) is the patient
demand function, and C§) s the cost of providing ser-
vices. As Sloan and Fcld‘n;;l&gl note [38, p. 8], there is no

.
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clear statement as to what ‘D’ represents or how it
would be measured; consequently, unless arbitrary
assumptions are made aboutsthé partial derivatives of

- U) gnd f(-) with respect to D and the cross-partials in-

volving D, no theoretical conclusions can be drawn.

While W is called ‘‘workload,”” it is really a measure
of quam\ily qemanded per physician. The implicit
assumption in this form of Evans model is that all
demands-at given P and D are-met by the physician
firm. This assumption ‘nélwilhslanding. W is still an

. . L] . *
- inappropyiate argument in the preference function. One

of the crucial missing links in this formulation of the
hypothesis is some form.of production function which
shows how physician hours of work are related to out-
put. Through a'time constraint one could then intréduce
hours of work into the preference function by using thé
equation L=T".—4x4,, where L is hours of leisure, a
variable that does occur in the preference function, and

. where x_is hours of work.. 4 4

With these difficulties in mind, consider the following
modification of the standard model so as to incorporate
the Evans model I effect.

Let us define D in terms of the hours of effort expen-
ded in persuading péliems they need more health care;
D.can be observed and measured, at least in principle.
The demand curve. faced by the physician firm can be
written:

p, = p,(f(x,).D), - (9)

where we are assuming that the physician firm is in a
monopolistically competitive market, that the quantity
demanded at price p, given D is in’ fact supplied (this
assumption justifie$ using f(x ), which is firm output in
the demand equation), and that an increase in physician
efforts to shift demand is successful, but only at a
a decreasing rate; i.e., 3p,/3D)0, ’p /3D*(0.

On the physician supply side, let us continue the

useful simplifying assumption that there is an efficient

physician market, so that in terms of the.physician
firm’s output, one “need only consider profit-
maximizing behavior. Let x , denote physician hours in
firm production and X,, the physician’s personal (own)
time spent working. The profit function is now:

n =p,(f(x,), D)f(x,) - C(x,)

-wD+x, (10)

ahd‘ the physician’s income is given by:
M=n(x,)+wx, (an
with time constraint: (T-D) = x, + L. Compare

equations (10) and (11) with equations (4) and (6').
Under the efficient physician market hypothesis, the
doctor determines  the firm’s profit-maximizing
physician input level and his own ulilily-maxjmizihg
workload separately; the difference in optimal physician
hours is cleared in the open physician market as
discussed above. The profit function is maximized with

respect to x_, and D and the utility function with respect -

givenrn(x_)and

toMand L, where M is a function éf x

)R
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D. For each given value of D the analysis is the same as
that shown in Figure 1. For notational convenience, lhe
subscript **f*’ on x can be dropped without confusion, ”
since the ensuing analysns need deal only -with €nding
the optimal value of m.

Len!‘ng H,(x,,D), H,x,,D denote the normali
equations oblamed fromlthe flrsl order Londl*ons one

has: £l L '
_« _arr 7ap,()3 f(x)+ P, aJ
3 X,
u aC
. p.- - axn(.) B w"‘zq:’\ ' '
or H(x,D) = MR(xn,D)—MC(xn) = 0
(12)
am p
_1 - =
3D 3D C )f(x Yy w - 0,

or * H! (xn‘D) = pll)f(xn) - wn =0.

MR(x,,D) and MC(x ) denote rates of increase in total
revenue and costs, respectively, with respect to changes
in physician input. In line with the current literature in
this area let us assume that the above normal equations
define a regular maximum so that the usual second

order conditions hold.’

1If we now wish to conder the effects on this model
of shifts in certain parameters of the system, we can do

-this by examining the signs of the coefﬁcnents in the

following equation:

e

Hll Hl ) A
) l)('Hz- Hzln> (H_A)d/\ 19

~

&
dD

where d A represents the increase in some parameter A,

H A, H,A represent the partials of H,(®) and H,(®) wnh
respecl to A, and the remaining symbols have the usual
interpretation. Equation (13) can be usefully rewritten as:

dx" -_— N Hz -H H A *
(aﬁ) N (-1)Det (‘Hz:) Hl:) (H:A)dl. (13%)

where: MR(x MC(
H, _3MR(x) 3 x")(o
I X, 3 X
aMR(x,,) '
H,= T )0 (14)
HZx = HID
Hy, = nppf(x ) €0

The signs of H _and H,,, and that Det (the determinant
of the matrix of partials) ) 0 are a consequence of the
assumption that the -profit function has a regular
maximuth. Fhat H , (and by symmetry H, ) is positive
in a neighborhood of the maximum is an assumption,
albeit a plausible one. Th¢ assumption is useful because
it enables one to derive unambiguous conclasions about
signs of-certain changes and because it is favorable to
the Evans model.

‘P

. .
The abave formulauon enables one to compare the

theoretical predlcuons of the Evans model to those of*
- the corresponding standard model; in

the current
\ formutation the standard model fesults are obtained by
se-lling all partial derivatives with respect to D to zero. *

Consider an increase in w , the firm's ‘opportynity
cost for physician input. Smce both H ,H, = (-1),

Tw?

-‘oné immediately concludes that both dx J/dw and
. dD/dw " are less than .zero, cerlalnly an lnlumvely

pleasing result. Allernam/ely, ‘consider a shJ.[l in the
production function f(x ). Under these cnrcumslances
H A(O and H,A=0, so that both dx /dA and dD/dx (0.
Suppose now lhal an increase in A represents a shlfl in
demand due to a population increase, or an increase in
income, or whatever. Under phls circumstance, H A=
a—_Ml;(Ax‘n.D) which is clear_l_y positive under the assymed
conditions. H,A=3P, /34 )0 is a correspondingly plaus-
ible assumption that strengthens the case for the Evans
model. Under these assumptions, ohe concludes once

“again that both 3x /34 and 3D/3A)0,

Thus, as these examples illustrate and as we can con-
clude from a close inspection of equations (12), (13),

“and (14), parameter shifts that yield an unamblguous

change of sign in X, produce the same change of sign in
D. More lmporlanlly. at this level of analysis there are
no qualitative differences in observablé behavior between
the Evans model ard the standard modef"

Let us now consider the effect of parameter shifts on
the change inmequilibrium price, a matter of some impor-
tance in these models. Formally, we.may write:

‘ aof ox, D

vax 3t Poay 15)

P, /2A=P e

The sign of (Pll ) is negatwe and that of P positive,

so that an unamblguous effect on P by some shift A can

be determined in this model only if 3x /3 and 3D/3A are
of opposite sigi¥ or one of 3x /34,3D/3A =0; but the
previous analysis concluded that 3x /8 and 3D/3A are
of the same sign in general. In the standard model 3P/aA
is of opposite sign to 3x /3A. Thus, in this situation the
standard model provides a refutable statement, but the
Evans model does not. Thus, if the predjgted sign of

P/3) were found to be inconsistent with a set of data,

“then that result provides evidence against the standard

model, but provides no evidence, either for or'against,
the Evans model. Consequently, one cannot use such a
test to try to discriminate between the two hypotheses.

Tl{e difficulty in all this is, of course, that as shown in
equation (15) for any change da, the productlve effort

effect (P, —

aD
gy

A) is offset by the demand shift effect
).
An examination of Figure 3 indicates one class of

methods whereby potential discriminatory tests can be
constructed. Let us assume d X represents a shift down in

16 .
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‘the marginal, cost curve which leaves f(x,) invariant.
Recall from the above discussiogthat aD/ax{0. -

Y|°' Y]] . Z‘ (O\JtPUl)
Figure 3.
A Comparison of Equ:hbna under,
Competing Hypotheses Ny

Suppose that at some poml in time, Lo the physician
firm market is in- long -run equnllbnum so that each
firm’s equilibrium. price and output are as shown in

N
Figure 3, P, y,,. Now suppose ‘that there is a.decrdase in
‘marginal cost from MC, to MC,. Under the standard
~model the predicted shorl -run equnllbnum response is to
produce at y,, at a price of p,- This standard response
can be predicted for each {irm, eveniif the Evans effect
is present, under thé following assumptions: -
(i) theslope of the ATC curveis knownaty
(ii) the functional form of the demand curve D,
known and the demand function depends on at

most two parameters (where D is expressed as a

function of price only).

»

With the above information (the information required
in (i) can often be obtained separately by cost function
estimation), one can estimate lhe function D, ,(¥) and

theshift in M® and the i’un‘cl’i_gml relalionship\belweeg 13

* cost and output enables Gne to predict Y,, and P,.

If the D effect is present, then actual output and price
even under short-run equilibrium will be given by y-
and P, where ¥.,)Y,, and_P,)P,. The relevant curves are
D, and MR,. Thus, while one cannot predict that P,)P,,
ong can predlcl P,)P,. Slmllar tests can be constructed -
with respect to olher types of parametric shifts. The ° ‘

"most irdportant criterion for developmg a successful test
““is the Ability to predict the short-run equnlibnum result
after the parameter shift; if the D effec{ is not’ present.

Figure 3 is also useful in illustrating the effects on the
standard model of incorpprating the Evans effect. With
a decrease in marginal cost$, output rises in both models-
and while price falls in the standard model, price may or ,
may not fall -with the Evans effect, lhe)nel' result
depending on the relative degree of shifting of the
curves.

12

The cost funcuon or rather, the function relating

" cost to physician input rate, can be used to provide an
indirect test of the Evans effect. From the standard
"analysis discussed above one can derive the function
C=C(X‘n,) and if one can obtain observations on C at
various output levels for constant inpul prices, such that
the cast function is identified, one can test indirectlyfor
the“presence of the Evans effect. Note that one of the
problems with trying to devise tests on the effects of D is
that in general D is unobserved; what is observed is

X,=X,+D and C() is a function of X alone.
Furlher from the analysis above it is clear lhal X, and
D are posmvely related; that is, to any parameler shlfl

the dlrecuons of change of X, and D are the same.
Consequemjy, if the D effe’ct is present in any
regression, one must use Xn, not X , as the regressor. As
.a consequence, the regression model is misspecified in a

hence derive the corresponding MR(y) curve. Knowmg fairly precise manner so.that specification error tests cdn }
\ -
.
. rl
w w
) W
. . . <
RESET Tests
. this sgainst this *
Y 6____ ____9 ]
x X% ‘ ’
x . X X
- * T x x x x * v % x X
0 X 0 Xn’
x X xx x L, " x X .x x
L 4
A
(a) Correctly Specified Model {b) Misspacified Model k ,
) Figure 4., ' ‘

h)

- lllustration of the RESET

A Comparison of Plots of Disturbances Terms Against X,

Q
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Specification Error Test.
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be used to discriminate between the models see, for
example, Ramsey [27 28, 29]. .

As an illustration of this apprpach, suppose that lhe
lhepreucal cost function can be written: )

X} C—-a +AX oA3,z+ U (16)
where X | is physician input, z represenls other variables
which mlghl have to be included in the regresslon equa-
tion given the santpled ‘gbservations, and u is the distur-
bance term. The actual regressien run is:

°C —a tax +a,z+w
.. W = U - a D
and w and x_ are correlaled with correlation glven by
- a,(Var(D) + Cor(X D)) so lhnl the correlation coef-

nt?

: flClCnl has the opposite sign to that ofa, which is posi-

tive. Similarly, the relationship between x and w can be
determined from she above relationships and the easily
verified relationship between x_and z. These relation-
ships enable one to determine the effect of the induced
bias on the estinrates of the coefficients. More impor-
4Janlly. one’s first step is to test the model for specifica-
tion error by means of the RESET test (Ramsev 1271)

Essentially, the RESEJ specification errgr test is an F
type test on transformed residuals to test the hypothesis
‘that the disturbance term vector is distributed as normal
with null mean vector and scalar covariance matrix
versus the alternative hypothesis that the disturbance
term, w}ule normally distributed, has a non-null mean.
Figure 4 llluslralMe itlea. Under the specification
error mentioned above,, the expected value of the
disturbance term is a decreasing function of x_, hours of
physician/dental input. .

The comparative analysis of Evans model 1 can be
casily summarized. First, far from the Evans model
leading to startlingly ditferent conclusions as was claimed

in some earlier work, the diffigylty in discriminating -

between the hypotheses is that there 1is’ so little
qualitative difference. Although Evans model 1, when
properly . reformulated, can be regarded . as a
generalization of the standard model, it is less precise in
that it provides fewer refutable hypotheses. More
importantly, the Evans modeF does not and indeed
cannot explain the partial correlations which have been
thought to ‘be inconsistent with the standard model,
most noticeably’ the positive correlation between price
and physitian/population ratioes. The further difficulty
of the non-observability of D leads one to conclude that
in the absence of slrong empirical evidence,in favor of
the Evans hypothes:s the standard model is preferable to
Evans model 1. -, ‘

In this connecHon, two tests have been proposed,
which, if’ performed under the specified ‘conditions,
would enable one to discriminate belween the standard
model and Evans model 1.~

~

A Theoretical Analysis of Evans Model Il (Target
Income Hypothesis)

The most complete and formal specificaiion of what -

‘might be’called Evans model 11 is to be found in Evans

(17).

. workload gxceeds

[7]. Qne suspects that Evans model Il was originally
corfceived totmprove model 1’s dlsappomunj‘g predictive

‘performance. The original version was the stronger is

that target-incomes of physicians were'pos d to be

fixed over linje. even if variable over physicians; see

Evans [7]. This strong form also seems to have been

qunc}ly shelved, partly becausﬁ\lhere seemed to be no

empirical evidence in favor of\fixed money lncomes,

While there has been much loose dls&uS%Qn of Evans

model 11, _the so-called ‘‘targét income’ Fypothesis,
thete segms {0 have been no careful formal exposition of

this idea. The4nost detailed and expllcn account of this’
concept is contained.in Evans [7]. The basic framework

of that exposition is worth setting down, since the
principal reference is somewhat obscuré€ to non-

Canadian readers. .

There are four behavioral equations and a number of
definitional equations. It is important for the reader to
note that the behavioral relationships are postulated as
presented below and are not explicitly derived from any
ldea of individual optimization subject to constraints.

ﬁ‘he mean-patient demand function is: :

‘ ‘(IS.II)

‘workload”’ surplus defined by actual

q = q(s,P, lPop/Pop, t)

where s is the *

" workload minus desired workload, P is price, lPop/Pop

is the proportion of populauon with jnsurance, and Lus
time. Evans assumes 3q/3s{0, -that\is, if the actual
desired ‘workload, the more
physicians will strive to lower quantity demanded.

Desired workload, W, (actually desired output since *
workload W is defined by W = (qxPop)/MD, MD =
number of physicians) is assumed to be some function ‘
of the physician fee (P) and the physician’s income from -
the medical firm (N). The relalionshﬁ) between W, P,
and N is supposedly meant to be derived ‘‘in the
customary way predicted by the work-leisure trade-
off,” but Evans then assumes 3aW,/ N(O and
aW /3P0 for any PYnd N; in short, one has

W, = W(N, P) (18 -
There is a price equation: .
P = P(N,N,S) (18.3)‘

where N'is the physician’s target income which is assumed’
to vary both over time and over physicians in a non-’
specified manner. Evans assumes aP/3S)0 and P is
reduced if (N N') increases. ThlS is the only equauon <
in which N' occurs.

‘The final behavioral equation is:

-
MD = M(N,S) (18:4)
where aM/3aN)0 and aM/3S{0, MD is the number of

physicians within the region under consideration. The
idea is that *‘high’’ net incomes encourage immigration

‘whereas ‘‘workloads’’ greater lhan desired discourage

immigration.
The remaining equations are essentially definitional. .
Regional quantity of

medical services

demanded, Q = axPop

18



‘ ~ .
Gross p‘hysrcran 7
income, ’ G = PxW
Net physician income ‘
(after allowance ~ -
. for«costs), = (l-c)G\ .
Fraction of gross
income goingto™ . -
« associated mpuls = c(W.,P) b
Aner re- e%pressmg the above equations in log-lingar
form, Evans sets down ‘a comparative slaucs sr 1-
taneous equatioh model of lhe type: N .

~ Huy, —Fx (19)

thre H,"F are matrices of coefhuems u = (LnP;

Lng, LnN, LnS) is the vector of natural logarnhms of'
the values of the cndogcnous variables and x! = (LnN/,
Lnt, Ln(Pop/MDl),, Ln(Pop/MD)). (su.’). are. the
exogenous variables. On the basis of the above model

" and on the further assumptions that the price elaslicily:

relationships from first. principles.

- relationship between D and'S is not one th

[mc .

. g . . .
Aruitoxt provided by Eic: -

of demand goes to zero (with increases in insurance, -

u)vcragc) dndp’hal the workload surplus variable, S, has :

no effect onprice (!), Evans derives the cxpec.lcd srgn
Lhdngcs one would get by solving for u in terms ot X,

From Evan’s perspective the most rmporlam result is .

to show that an increase in the ratio (Pop/MD) reduces
P and q, but raises N. From this statement Evans
concludes that a polrcy that increases the number. of .
physicians and hence lowers the ratio (Pop/MD) wil
under these circumstances be counlerproducuve in that
price and per capita expenditures will rise, ‘even though
physician incpmes will fall (Evans (7, pp. 29, 30)).

Let us now examine this seemmgly plausible model
more carefully. For all its apparent sophrsucauon the
model is ‘seriously flawed logically: Much of the
drfmully. one suspects, stems from the author trying to

write down a series -of observable relationships with.

appcaling partial ~derivatives. without deriving his
The best way of

analyzing the logical drmcullles of this modeél is 1o try to.

derive it from lndlvrdual preference functions after due °
-allowance for’

the - modifications Evans . wishes
introduce. Howéver, one need not be so formal in order

. lo'begin to see the’ logrcal difficulties in lhrs cxpo,;mon

The first dlffrcully occurs with the formulauon of lhe
demand curve. Besides the ad hoc and essentially
careless way in which the role of insurance coverage is
handled, 8 is postulated as an argument of the demand
equauon, but S.s the surplus workload as perceived by
physicians (sic) [1, pp. 22, 30). Clearly, S itself cannot
be an argumem in q(-). One way out of this difficulty is
to'specify a fur;her relationship: D = D(S) where D is
the doctor’s hourssofseffarts in persuading patients to
buy more medical. ‘ca'r‘. Presumably D(0) would then
represent the equilibrium level of effort.
given the analysis in the -previous subsection, the
is
v

poslulaled m a theoretical vacuum, but sho
denved from the individual physrcrans eff’

—~—y
(18.5)

o

However,’

, T

.

[ _
-

maximize profit and uullly as already djscussed. The
mlroducuon of Sin q(+) is only the figst of several clues

“to the Suspicion that Evans model Il is not an

equilibrium model, buj a dynamic adjustment modcl or
more accurately”a dynamic non-adjustmen; model*” *

W¥, labeled desired worklpad is sgjd to be dcnved in

the usual way from the work/leisuge trade ofL Fiest, as
~ noted in the previous subsection, W and hence W* are
not workload measures, but méasures of physician firm

oqlpul quite a diffefent concept. W' can be regarded as '

thal output rate delermlned by f(x ), wherk f(+y is the
production function and x! is the pr8Tit (or utilif®)

maximizing level * of ph'yslcran input. The previous - -

“analysis demonstrated how x" could be derived. From

these relationships dne could lhen derive the equrlrbrrum,
relationship between the-optimal values for price and Y, i
= f(x,). This procedure however, shows that W* (yl in’

_the notation above) as a function of P and N (or M in

_the previous notation) is not a fundamental bc’ﬁquoral' ’

. relationship, but one*derived from the solution of the
optimizing conditions.-With this in mind, it is clear that
WY = W(P, N) is # incomplete spcutlcduon of_the
- variables affecting lhc equilibrium level of. output.
_ Furthermore, Evans has postulated that physician
prefcrcnce functiGns are such that for each physigian
utility is 'maxi
“largcl income.'* But' this implies in turn that WY (or
Y,) is a function of N' as well. Thus, ohe can only
conclude that the derived relation W" = W(P, N) is ako
misspecified. - .
‘ The introduction of a target income N' whrch varies
in- an unspecified manner across physicians’ ‘and over

timg does much more damage to the Evans hypothesis -

than is generally undersiGod. The comment’(Evans [7])

" that preference functions are nat_specitied by the - |
: ncoclassrcal.lheorrst is neither a delense nor accurate.
. Preference functions are neither co

plelely arbitrary
functions nor are they assumed to vary capriciously over
time. If that were the case, demand theory would. be
+ devoid ot all content. Secondly, even if demand theory
had beén eviscerated by such assumptions, that is no
dctense for postulating yei another theory- equally

~. < empty-in gempirical implications of content. Even if one

ignores all the other logical ditficulties in the Evans
model, the occurrence of an /unspecified and even
unmeasurablc variable N' in/the list of exogenous
-.variables in the supposedly simultanequs equation

syslem (equation (l9)) nullifiés the entire analysis and -

~every sign prediction, which /were all Lompuled under
the assumption that N' is canstant. But N' constant is

. generally assumed to be fa]se, ag even “Evans ‘himself

admns [7. p. 45], so that this model in realny makes no
prcdrcuons avall. '

. The formulation of the price equation introduces yet

anolher aspect of the logi¢al difficulties created by not |

derrvmg empirical relationships from basic theoretical
. premises. lp terms of ‘the model used to make sign
predictions, price is assumed to be set by the physician
in response to variations|in N—’N' only. One must then

19

ized when actual income l.s‘equaled to
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16 ' ask why P is not set so lhal N = ; if not, wﬁal is the adjusl.mem model in order ,to explam the apparem
opumumg ‘behavior that leads to a LhOlCC of P which anomalie¢ for the standard model, we should fikst consider *
< leaves N = N'? Not only is N' assumed- te, vary ‘the behavior of feasible short- -run adjuslmem models
. ~ “capriciouslyA{at least a$ far as the cgonomelm_obscrver based on the slandard analysns :
&£ v . is concerned), But it seems to play no effective role in To pose the |dta is (0 answer the question. Consnder-lhe
’ ~ this model. a . slmplcst version-of the standard model -with individual
. -~ "A minor difficulty occurs with th'Vdflable MD _ firm profiv maximization in a competitive (price lakersj
N whl&.h is.defined as an éndogenpus variable, but is lhcn market. A formal model of gljustment is not needed 15
‘ ) . used %1 an exogenous variable in the faogmulatio ol show . that ‘the progess of short-gurt adjustmeri in’ the
‘ equation (19). Further, since all thestitodel’s equations’ , sandard- model’ (f also » #expldins™ the anomalQus'-
3 ., were formulated in deterministic  form “and _ Gbservations. -Consider ‘Figure™5. Suppose for whatefer
L0 considerable  number. " of  algebraic - manipulations % reason market demand is intreased from D, to D, for
underlay the .derivation of (19), it is not at all cleam, example due to an, increase in population or income.
- . -thai-a stochastic’ torn,mlauon of the model in terms of Consider the adjustment path from (Q,, P,) to (Q,, P)).
. el R "o . . 0 P 1
<y the WUCW@ equations’” would }”?'d ap.csumable lmmedmtcly fter the change, workloads (x ) and output
. model, nor is it clear that the. model is idéntified; partly . L . . .
(v) {ncrea . real prices rise (with nominal prices
because one;f the endogenous variables were lrealed as . . :
assumed fixed to gin with) due to increased queues,
- exogenous m equation (19) and because most of the e :
decreased time “ReM™ visit, etc. In the second stage
- postulated eQuanons from which (19) is derm.d are not

structural equations in the first place.

- Finally, if .oné ignores all the difficulties discussed -
above and merely tries 1o extract a useful.gondept from
the presentation, of the model, one conclusion is clear.
The model is not a presentation of a simultaneous
» -cquatYon system in static equilibrium, but some form of

adjustment, or rather non-adjustment, model. The
existence of a situation in which N # N'and W & W¢
(or S # 0) implies that the model jis not one of

equilibrium. However, the formulation of the model ‘

- does not specify how the model adjus@ toward
- equ:llbnum either, nor is the nature of the equilibrium
_spcutled one might plausibly aswme that equilibrium
Wi Gecurs when N = N' and W = WY In this regard, a

further logical dit't"igul(y might be memioned' variables
N defined as fun®ions of the indicators of dnequmbna

change in the variables; that is, instead of
P=P((N-N"), S), one should consider AP = P((N NT),
S), where AP. indicates the charge, or rate of change in
prices. - ,

The idea of examini}g adjustment paths adds a new
dimension to the analysis in the previous section. If we.
“conclude from the discussion in this section that the prime
objective of Evans model 11 was to provide a short-run

o _ Ny
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-sworkload- (x)) moderates and

N- N' and. S, should really be defined in terms “of the ‘

rate of increase in
then falls as new
physncnans begin entering the market thereby lowering
the -population/physician ratio. During the major
portion of the adjustment period, after the initial very
short-run reaction to the increase in “demand, one
observes prices up, population/physician ratios down,
individual workloads and output. rates down, .ajll of
~which is compatible with naive mlerprelalnons -of the
observed data. . .

" The importance of this discussion n’ol to
demonstrate that the adjustment " process is -the
explanation of the observed data, but to indicate that
insofar as Evans model 1 .purports to explain those "
observations in terms Jof a short-run adjustment
process, such observations are equally consistent with
adjustment paths derived from the standard model.

nothinal \prices begin to rise,

‘We may conclude that"Evans model Il and-any other
*models of aJsimilar nature may be’rejected in favor of
the standard theory on purely logical criteria; as a class
of hypotheses they neither explain observed data nor
provide any insight into beha\’fior; they are non-
_explanations. Perhaps, their resistance to logical
‘argument lies in their emotional appeal and the
provision of an apparent justification for further
go\}efnmem intervention into the physician/dental
market.

Other target income proponents might maintain that
the logical arguments addressed abdve are not relévant
to their concept of a “‘target income.” The Evans model
was analyzed in detail because, and only because, it
appeared to be the most detailed, explicit, and formal
fdevelopmenf ‘by,‘a leading proponent of the target
income concept. The discussion in Part 1 of this paper
indicated that the formal devélopment of one’s theories
is important, because without such a development it is
difficult, if not‘at times impossible, to check for logical
inconsistencies, distinguish structural from semi-
reduced form relationships, and_be able to evaluate
correctly the partial relationships between pairs of

20



variables embedded in a complek imerdependem
system. . '

,1f some lafgel income Lomepl were to be worlhy of
emplmal testing, its proponents must first be ablé” lO
- .

demonstrate clearly: A

(i) The_reconcnhauon between targel income concepls
. / and: uulny maximization; -
(ii) The relauo‘nshrp.wuh modern developmems m
(‘ consumer theory which. take into consideration
" ®the tirheand income constramlgon use ot leisure;
(iit)’ Why ‘doctors and dentists have ‘‘targets’” and tle
rest of us,do not (for example, airline pilots
probably have even greater markét power and
and there is precious little evidence pilots have
‘ i targets).
(iv) Why targets did not apply during the *30’s.

PART Il IMPLICATIQNé OF THE THEORETICAL
ANALYSIS FOR EMPIRICAL RESEARCH

The main conclusion from Part 11 of this paber is that
none of the theories as currently formulategdsexplain the
anomalous empirical relationships summarized in Part
I. Consequently, the major objectives of this part of the
paper are (o indicate both how the standard. theory
might be applicable to the observed data, once what was
observed has been interpreted more carefully than in
previous studies, and how the prior analysis skould be
analyzed in order tb separate theoretically lmporlam
findings from statistical artifacts. :

, In fthis redard the next section discusses very briefly

mte ential problems created by specification errors in

regression analysis. The following section utilizes the

discussion on specification errors in order to comment

on some relatively important deficiencies in the current -

analyses of medical demand and supply data. These

deficiencies might prove on fusther examination to

explain the empirical findings “seemingly at variance
with standard theory. & he paper concludes with a set of
recommendations for future work in order to resolve to
a reasonable level of satisfaction the main*issues which
were discussed in Parts I and 1L.

~ <
Inferential Problems in the Presence of Specifi-
-cation Errors

In the literature discussed briefly in Part I, there is
much discussion about estimation bias in the regression
equations because of the presence of a simultaneous
equation framewerk. Unfortunately, 'in models of the
type ggamined in this paper, this ‘‘bias problem’’ is by
far th¢'feast important difficulty facing the researcher.
Anolher relatively ummporlanl issue lS the problem of

““errors in the variables,”” wherein the errors are
assumed to be non-systematic random variations with
zero mean. The crucial issues involve other types of
error. ' )

The single most importaft issue is identification.
Further, as will be discussed, identification is a more
complex issue than researchers in this area of inquiry

ERIC .
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have recogmzed Indeed, the majofr difficulty with the o

- presence of lhe other types o} specification error to be
mentioned lalgr lies in the®Qmplications of such errors
for ide.mificalion. } . -

e By now every applied economist is well aware of the

necessary -conditioris for evaluating the identifiability
. within' the simultaneous equation model of -any
proposed equation; namely that the available amount of

\wmformauon exogenous to the ;‘,Tuon under study

should be greater lhqn the equation’s requirements for
such mformauon i.e., in the snmplest of circumstances
the number of excluded exogenous variables should be
greater than the number of endogenous variables

included as regressors. An aspect of this requirement’

that is often overlooked is that the excluded exogenous
- variables must not be multicollinear. For example, it is
easy to postulate a.simple demand/supply model
* wherein each equation i identified according to the
usual necessary conditions, but that the pattern of shifts
in the apparently ‘‘identifying”’ exogenous variables are
such as to yield, for-example, a constant expected value
for the market price. Secondly, it is often forgotten that
ldenuflcauon is achieved only insofar as the identifying
v‘anables are-in fact non-trivial variables in the system

and that over the obseryed period the sample v %rlances .
fferent

of the identifying variables are significantly
"“from zero, where ‘‘significance”” ¢an beé measured in
terms of the effect on the conditional means of the
endogenous variables. .

The second most important -specification error
problem is that of omitted variables and use of incorrect
functional forms for relating the conditional means to

- the regressors. Since least squares does the-*‘best job”’
of fitting the regression line to the included data, the

~ criteria of high R?, or even high R?, plausible signs for ‘

some coefficients, and high *‘t’’ ratios, are inadequate,

if not completely useless, indicators of the presence of

specification errors (for a more detailed discussion see,

" for example, [27, 28, 29]). In summary, even seriously

specified models do not always (nor even frequently)

* . declare themselves in terms of the conventional criteria
for a ‘‘good regression’’,

While any researcher can always speculate on a wide
variety of potential sources of specification error, the
important issue is whether the specification errors are

~ such as to nullify the inferential implications. To put the
matter slightly more precisely, are the errors sufficient
to produce measurable systematic effects on, the
inferences to be drawn? Such queslions are answered by
the use of the specification error tests discussed m [28,
2 29].

A related problem is the use of proxy vanables in a
regression analysis, an almost inevitable practice in
econometric research. Unfortunately and all too often,

- researchers using proxy variables do not bother to
evaluate the effect of the use of such variables on their

regression-results, at least in a qualitative sense. A not.
so subtle aspect of this problem is that if a given proxy

21
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variable is regarded as composed of two component
parts, a trend component and va varfable specific
component, then researchers. usually choose the proxy,

=y0n the basis of the trend Componem that is common lo

most of the variables in. the sysiem, whereas " the
regression significance of the variable lies in its specific
component. As a consequence, one can oftén pick
enurely inappropriate proxy variables. What one wishes
to be' able lp do, of coyrse, is to pick a proxy variable
such that its contribution to the regrt:ssmn net of the
contribution of the other variables is nearly the same as
the net contribution under the sa«ﬁét:rcumstames as
the unobservable but  appropriate variable.
Operationally, what these comments imply, is that if
one has some theoretical information about the net
behavior of the unobserved variable, then one might
find it advantageous to choose proxy variables on the
basis of the behavior of the residuals obtained from
regressing the proxy against the.other regressors. For
example, if the Unobserved_;rue variable is known to
havge increased over time relatively more quickly in an
early period and relatively less in a later period, and one
has a choice between. two proxy variables, one which
exhibits such behavior and the other which does not,
one would be advised to use the former, Tather than the
latter.

- This section can be summarized by sayimgthat before
one begms an elaborate search for new, hypolheses of
economic behavior, it pays to analyze lhe model very
carefully for the presence of specification errors.
Evidence of sucherrors implies not only that the
significance of coefficient estimates, or the lack of it, is
suspect, but even the signs of supposedly highly
signficant (statistically) coefficient estimates as well as
the results of tests of hypotheses are also suspect.

Some Particular Difficulties in Esfimating Physician
Demand/Supply Equations

A few problems in the estimation of physician

supply/demand relationships;, are of particular
significance. As mentioned in Part 1, two main items of
empirical evidence have stimulated the search for non-
standard hypotheses: positive™ partial correlations
between price and quantity demanded and a negative
partial correlation between population/physician ratios
and price. The former difficulty occurs mainly in time
series and the latter mainly in cross-sectional work.

One of the more important aspects of medical care
that is difficult to measure is technological change. The
main problem does not lie in the shift in the production
function, but in the change in the medical options faced

" by consumers as wel} as the dramatic change in the

relagive prices of alternative medical services. Thus,
over time there appears to have been a sizable shift in
the composition of services provided in any
representative ‘‘basket of services,”’ both in terms of the
services provided by each doctor -and in térms of the
percentage of doctors in various specialties. Even if

4
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“surban’’ and *‘rural’’ areas would indica

NG .
demand had not. shifted in response to mcome “and
populatioh over time, any pbserved (constant wel hted)
price index would not be & suitable measure of r%allve
changes in\ physician fees, " and plausibly would
erroneously indicate a substantial i‘ntrcage in the realtive
price of physician fees. For example, if certain ailments
previously treated by an atténding physician can
subsequently be handled by drugs, so that even general
praclilio:és tend to specializg |g more resource usmg

services, the obseryed ‘‘average fee per visit’” will rise.

In addition, if price indices are averaged oye[_,gq'ner,al, .
a rise- in, the *

practitioners as well as- specialists,
percentage of sp
technologically ind
specialists) will be eVidenced wan apparent increase in
the index of physician fees.

Another factor missing from the analysis of the lh)ée-
decade period usually involved in time studies 4s the
induced change in patient-perceived ;relative prices of

ialists demanded (because of a

ed decrease in the relative price of

various medlcal services because of differences in the

coverage of different medical services by insurance. In
general, it would appear that the more expensive
treatments are insured to a relatively greater extent,
thereby lowering to the patient the cost of high resource
use services relative to low-resource use services. The
change, in patient-perceived relative prices of
“expensive’’ 10 *‘cheap’” medical services would induce
patients to increase consumption of the former relative
to the latter; for example, under insurance the price of
specialists is relatively less to that -of general
practitioners than without insurance.

A further factor which researchers in the future wnll
have to take into account is the shift in the expec{ed cost

~—of physicians being sued. Insofar as each physician can

lower his suit costs by his owh actions, risk-averse
behavior indicates that the use of diagnostic checking
and the solicitation of second opinions will increase,
with corresponding increases in the nominal price of
physician services. - o

In terms of cross-sectional studies, a researcher must
be careful to -allow for the non-homogeneous

geographic dispersion of various types of physician. For .

example, average fees calculated in a predominantly
rural-area will be less than in a predominantly urban
area in that the percentage of general practitioners in the
former area is much greater than in the latter. Further,

“since the more specialized a physician, the greater the

geographic exient of the relevant market, and the
economically justified fact that it -is cheaper for

specialists to congregate in centers, a comparison of

gative
relationship between the price index apd the ratio of
population to physicians.

A further contributing factor As that given the
restricted geographic size of physician markets, a cross-
sectional study will usually involvd a comparison across
markets separated by transportati¢n costs. Thus, even if
physicians can migrate, easily agross markets, other
inputs, such as office space, cannot, and’a portion of

-
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X .
1ysician fee§~ includes costs of providing medical
Wices fro ictors bther ‘than medical personnel. In
ort,. while an. efficient “market ‘hypothesis would
nclude that real physician wage rates, w_ in the
nguage of Part 11, would be constant across regions
@{ibrium). ohe would not expect ‘physician fees 1o
* equal, but to be lower in low popu.lauoyz density areas
id higher in denser areas.

A final problem, which is perhaps of little practical .
:nificance, is that in many low population density
eas, pl_]ysici_ans- often -receive - direct and indirect
bsidies t0-practice in the area; thus, the observed
wninal fee understates_the actual gpportunity cost of
‘oviding medical services i.n‘lhe arew T

\
’

ecommendations for Further wbrk 4

The most effective way to summarize the import of
is paper is to indicate the further work needed to
solve the current uncertainties about the relevance of
andard theory. There ar‘e's_everal issues of interest.

The least important, perhaps, is whether the
tysician and dental markets are competitive or only
onopolistically competitive; alternatively stated, are
1ysicians and dentists price takers pr price searchers?
s was seen, this issue separates intd two components,
e pricing behavior of physician/dental firms and the
arket for physicians/dentists. Thus, the questions
lative fo’ this topic resolve’ themdlves into these
lestions: '

(i) Are individual physicians/dentists price takers,
notwithstanding entry limitations by medical/
- dental societies which are supporled by state or
federal law? R
(ii) Even if the answer to (1) '15 yés, one can ask
whether physicjans or dequsts are earnmg rents
from medical and dental society restrictions on
entry, .

(iii) Whether physncnans/demal firms are price takers
. or price searchers, does the efficient physncnan/
* dental market hypolhesns fail?

1e discussion in Part 11 provides the appropriate

eoretical framework for beginning " the empmcal ’

1alysis of these.questions. -

The second question, not unrelated to part (iii) of the
st, is whether the supply-induced demand hypothesis
)lds. This hypothesis was formulated as €vans model
but as interpreted by this researcher, in Part 1l of the -
iper. Two procedures were suggesled for testing that
'pothesis.

The third set of quesuons concern the * ‘explanation”
' the empirical results commented upon in Part I.
1ere are two aspects to the approach to this problem.
rst, the prior analyses need careful examination for
e presence: of specification errors and lack of
entification. As a part of this approach,’ the
eoretica] framework needs to be reconsidered and in
me casés” ﬂaboraled in order to reevaluate more

C

\ "wit'hin market
. effeets.’ -

3
carefuthy—the identification issue. The standard model
discussed in Part 11 supplememed by a development of
_the market for medlcal insurance would provide a useful
slarung point for lhlS analysis.

The second aspecl of this approach is to examine new

ways in which to pay much closer attention to the effects
of techpological change and medical insurance on

< consumer ‘rledical - service options- as* well as the

significant change in relative prices of medical services,
not to mention the increased role of drugs. Cross-

- sectional studies wmust be. careful not to confound
‘“‘between markcl.

effects”” with

By these means some commonly agreed resoluuon of
the "disagreements about the nature of physician and
dental markets might be achieved.

[ . 1
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ABSTRACT [ The purpose of this paper is to provide a mathematical model of the market for
physicians’ services'which includes precisely defined concepts of supplier-induced demand (demand’
creation) and target income pricing, and which can contrlbute to the proper interpretation of )
* empirical evrdence pertaining to physician behavior.

'
)

The physician is assumed to be a utility maxjmizer, with utility taken to be a function of income,
leisure, and the amount of created demand; it is assumed that there is a disutility to the physician in
creating demand. Target income pricing can be viewed either as an external constraint on prices or as
the result of peculiarities iri the utility function. In the absence of external constraints on pricing, the
model assumes monopolistic competition with a parameter that can be set to reflect pricing anywhere
between perfect competition and monopoly.
, ,

Equations are derived for the effect of changes in basrc parameters (the population to physrcran
ratio, type and extent of health insurance coverage, costs of malpractlce insurance, etc.) on the price

of care and the amount of created demand

¢ . [

BACKGROUND

As economists have begun to investigate the -market
for physicians’ services, evidence has accumulated
which suggests that traditional economic models do not

. apply. Attention has centéred upon the extent to which
physicians can influence the patient’s perceived need for
care, and upgn emprrrcal evidence that increasing the
number of physicians iff an area might actually cause
lncreases in the prices charged for care.

Specrfrcally, it is thought that as the market for

phsyicians’ services, deteriorates through increasegd

supply, physician\incomes are maintained by increasing

prices by the use of their power to ‘‘artificially’’ expand

demand. This ability to maintajn income levels in'the,

face of declining demfand'implies that incomes were not

maximi’zed in the first- place. Instead, there is some

“‘target” income, below the maximum level which
physicians seek to maintain. . . l _
The purpose of this paper . 'is .to provide a

mathematical model of the market for physrcrans

ER&C
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services which mcludes precisely defined . concepts of

. supplier- induced demand: (demand creation) and target
income pricing, and which can contribute to the proper
‘interpretation of empirical evidence pertaining to
physician behavior. There will be no’ discussion of the

characteristics of physician practices which relate to the

'actual process of ‘derhand creation and target income
pricing. It is the implication of this hypothesized
. behavior in terms of market responses (prices, utilization, -

physrcran mcomes etc.) ‘to variations in underlying
condmons ‘(physician-population ratios, heglth care

insurance coverage, etc.) which is the central issue here. -

‘ GENERAL D&CRIPTI'ON OF THE MbDEL ,
The provider. in.the mode] isa single- physrcran with

output directly proportronal to the hours worked. The
demand for ‘care is divided into two omponents:

- patient-initiatéd demand and return. visits initiated by

the physician. _Panenl-rnrtrated demand is a downward

- sloping function of the price paid.by the patient, with

‘
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-components, referred to as the *¢
and the ‘“‘created”’ component. The normal coniporfent

. e (4 P
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the possibility that because of-insurance coverage this

price is less than the price charged by the physiciap.

Physician-initiated demand is itself divided into t
normal”* component

is¥hat level of return visits that would occur lf the

physrcran provrded the”*patient’ with *complele and R

accurate information as to the benefits 1o be ggined
from additional visits. Any deviation from lhrs normal

" level is refefred to as created demand. ‘The physician is

".where A’

assimed to be a utilfty maximif®t, wrlh utilityltakento

be a function of fcome, leisure, and the.2mpunt of

created demand; it is assumed- !hrft, {here is a disuth
the physicign in.creating demand ’ /

«The concept of target income pricing is not clearly. !

defined in the literature and is therefore not condyeive
to a single mathematical .interpretation. ‘At one extreme

it could be defined as pricing such that physicians can *

earn the ‘‘target’ income, regardless of the workload in
their geographic area. This would imply higher prices in
areas with low workloads.. At the other extreme, prices
could be set to the same level over all areas with the level
determined such. that physicians with a full worklgad

* earn the target income. In the model, it will be assumed'

that prices are a. function of workload - with the

parameters of lhal function limited by these lrp
extremes. ‘ ~ )

¥
BASIC EQUATIONS OF THE MODEL

Demand Equations

Patient-initiated Demand

Patient-initiated demand for care arises from the
patient’s ‘perceived need for care and should be
negatively relaled to the price he pays. In_equation
form: : . :
Q_.A+BP : LD
where Q" is the average per capita patient. rmualed

- demand when the price paid by the palrent 1s P, and B :

IS negative. RN

-~ . ’ . hr .
Physician-initiated Demand

Normal expansion. Once the patient has initiated a.

vrsrl 10 the _physician, the possrbrlrly arises that reéturn

visits will be agreed upon;~t is here that the physrcran ‘

can ‘exercise power over-the demand for his sefvices. If
he grves the ppatient complete and accurate information
regardmg the costs enefits likely to result from

~ return vrsns" there should be some expansion of patient-
initiated demand which will be referred toas “normal Ve

The normal” per capita demand for care is given in
equation form by muluplyrng palrenl-lnrualed demand
as represenled in(1) by the normal expansron factor Ky:

KAandB KB

~ st

. . To g\\plrfy notauon, it will be assumed Mhat- the

Q= A+ BP, S T "

Demand Cre,alion ot
. Actual demand for care will xary from. the normal
level to the extent that the physrcran does not provlde
.'-/comblelq and agcurale lnformmronjo the patient. Thrs.
‘will ocour when the physician’ s presenlatrﬁn of opuons .
.10 the pauem,r; influenced by the desigg 10 affect his-
workload in a particular way. Most <ommonly this
.- would involve encouraging the pali.enl 10 receive care, .
R because. of a desire to’expand -workload rather than
: because it would be beneficial to lhg patlenl‘ In cases
where workload is ‘very high, it .is posslble that
conslramls ‘on pﬂce indreases could lead to p,hysrcrans '
cutting lhelr demand/by\drscouragrng care which would
otherwise be advised. Thus, the model allows for both
" positive and negative demand. creation. ‘Letting Q
- represent the average per capita created demapd, lhe '
average per capita, demand mcludrng all.componenls is
glvenhy‘ S : oo
Q—N+B?ﬂo L)
) . . . )
: : Insurarlce o RS

- .

’,'

’ It ls assumed lhat lhe pallenl pays the frrsLD dollars
_ ofthe visit price P plus some facuon c of lhe remainder.-
Thus lhe prlce to the patient is given by:’ . ¢

) D<P 3(4)

Al -
Ppsp D>P ‘()

+ cP oA

deductible D is always less than P so that (4) is 1hé B
appropriate equation. The demand equation can then be
written ,as’ a,funcuon Q{ the prrce received by }he

physician (P): - R A o

Q—A+BP+Q' ) (5)
*where A = A +_B‘(l~o)DandB—cB'

-

R , Demand Per Ph ysician

The per capna demand equauon can be converted to
an equation giving the average demand per physician
(‘grven that*he charges the market price) by muluply’rng
by the ratio of population to the number of physl’crans

Q= nA +nBP + nQ! = QN Q ('6)
where QN = nQN and Q = Q h
T T P %’n
Production, Cost, and Income Equations .
Output is taken to be directly. proportiornal lo hours* .
worked by the physrcran with ‘marginal cost constant. 'l
While this is an over-simplified view of production, it-
appears that more realistic: equauons would lead to
. .more complex ‘mathematics 'without ‘significantly.
. contributing to the-model’s abrlrly to analyze quesuons .
concerning target rncome and demand creation. The
basic producuon equauon is '

| .- Q= bPH:" efi;ar*
. where PH is physrcnan hours ‘Bécause. lhe physrcran s/ -
’ lersure umeenlers mlo the utility funcuon it ls,usel'ul to

Q\.
R ) . .
e L e -



. wherea =
. The total cosl of producnng Q is glven by

conver‘l_' this equation to a function of leisure. The
relationship between work and leisure is given by
PH=4d - Le S 8)
where Le is leisure and d is the total time available™for
work.or lelsure Combining (7) and (8) gnves oulpul asa

! funcnon oflenSure v

Q ‘a—bLe . i9)
bd co o e s
TC =

FC + MC, ,Q (10)

‘. where FCi is, fmed cost and MC, is marginal cost which

ATy

kS

doés not vary with Q.. The physncnan s total net income

v

PQ FC MCOQ o

Utility Functions . )

~ The physician is assumed (o be ‘a utility maximizer,
with utility a function of income, leisure, and the extent
to which the physician engages.in ‘demand. ¢reation.
Becaus‘e the disutility .of demand, creation should not
depen‘cLupon mcome or Ielsure .there are two separale

~utility functions ‘in’ the modé¢l;. one for the utility’ of
combmauons of income and leisure and one for.the

dlsuulny ofdemand creauon

The Income-Lelsure Urlllly Function

Thls uulny funcuon lS represemed in the model as
i U= U(TY Le) -(12)

Iti is assumed lhal the marginal uulny of income declmes
‘as, meome increases . (lelsure fixed), -and . lhal

(income.. flxed) " with the’ margmal uulllles ~always
posmve "Using pamal derwalwes lhlSlmplleS

U, andU Y0~ . o oo

U andU,,(O 'g R
Finally, it is sensible to assume that the margmal uulny
of income increseases. with: increases in leisure (mcome
fixed) and that the marglnal utility of lelsure increases
with increases in income (lelsure flxed) ln terms of
parual derivatives .

_U,andU,, | )o o

Tl .o 1.

e : O p .

The-Dis_uii/'ii){ of Déinand Creation

The dlsutlllty of demand creation .is taken to be a
tum.l)on of the ratio- of crealed demand to normal

demand whére normal demand is the level of demand -

resulung whén there is no demand creation. This is most
easily understood using VIsns as the measure of care.
Each normal visit provndes the physician with “an
opportunity to create extra visits and therefore the more
normal visits he services, the easier it is to create visits.

-:¥or an individual physician, the number of created viiits

E

‘per normal visit is Q.7Qy.- On the assumption that each,

RIC
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becomes lrrelevant .

“number of factors’ yet to be specified.

“the - R 2 . F .
€ physicians follow suit (resulting in the market price

°marg1nal uuhly of leisure declines as leisure increases _

fg =

27

addmonal created visit per normal visit is more difficult
to Jusufy than the one before, the dlsuulny per normal
visit is — a(Q./Q,)*. Then the ‘total disutility’ per
physician is this multiplied- by the number of normal

visits per physician:

L+ DU = Qu@(Q/Qy =
‘-Nole lhal this treats positive and negauve demand creation
- as equwalenl ‘in terms of dlsuulny A more realistic
- assumption ‘would have a depend upon the slgn of Q,,

nQ /Qy (13)

but for analysés in which lhe sign of Q, does not change
(i.e., Q_ always positive or always negative) this issue

-

. N . ' i -

" Mongpolistic Competition
The price P appearing in the previous equations is the
‘‘average'’ or ‘‘market’’ price of care and is appropriate
because the model is based on the behavier of the
‘‘average’’ physician. In ‘equilibrium, this average
physician charges the market price because doing

otherwise would not increase his total utility. If this
were not so, the average physician would change his

price and thus ‘the market price would change. To
determine what the market price will be in equilibrium,
. it is necessary to deterrnine the conditions under which

deviations from the market price are undesnrable to lhe
physncnan '

Given the market price P, suppose the physician

. Charges price P* not necessarily equal to P. The effect

upon the demand for his services depends upon a

changing to P*), or if the physician has monopolistic
control over his share of the market, equation (6) will
accurately describe the demand for his services. To the

extent that other physicians do not follow his price -
change and to the extent that he does not have

monopolistic control (note that if he does have

monopolistic control, other physicians would have no’

reason to -follow his price changes), equation (6)
becomes inaccurate. The following equation can be used
to present the various responses in physician demand

-when he charged other'than the market price:

Q* = Q. + Q, + ngB(P* - P)
nA + nBP(l - g) + ngBP*
+ Qk..gé

(14)

s
R

1, this reduces to equauon (6) which is the case of
pure monopoly. As g becomes infinite, this representga
perfectly competiti¥e snuauon in which.the;physician
has as much demand as tie wishes to service: when he

charges at o\i below the market price, and no-demand at °

all if ‘he cigarges anything above the market price. Thus
values of%g bétween 1.0 and plus infinity represent
market sntuauons, between monopoly*and compeuuon

. J&“,‘

If all other -

o,

. N
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This is depicted graphically in Figure.l where
'Q? =Q + ngB(P* - P)

v

AV

Figure t -

© UTILITY MAXIMIZATION

Maximization Without Target iIncome Constraints&

Given the market price P, the current model can be
solved- for the price P* which maximizes the average
“ physician’s total utility. If this utility-maximizing price
is not equal to the market price (i.e., if P* # P), then the

market cannot be'in equilibrium because on the average, -

physicians will = adjust their prices towards P*.
Therefore, the equilibrium market price P and the
amount of created demand (Q,) per physician can be
found by first maximizing the physician’s utility given
P, and then setting P* equal to P in the solution
equations.

"‘Under the assumption of monopolistic competition,
the equations constjting the model are:

Q* = hA+nBP(l -g)+ngBP*+Q_ (14)
Le* =l(a-Q*)/b . (15)
CTY* = P*Q*-MC,Q*-FC (16

where the function to be maximized is
¢ = U(TY*, Le*) + DU*
= U(TY*,Le*)- aQ¥/Qg (17)
The physician attempts to maximize his total utility as
represented in (17) through adjustments in his price P*
"and in the amount of created demand Q, given the
market price P* Therefore, the maximizing solution is
found by setting the partial derivatives of Q wnh respect
to P* and Q, equal to zero. ’

a¢/aP*=U, 3TY'/dP'+U ale*/aP*

L+ 3 DU¥/ aP*=0 18
~a¢v%o UBTY*/dQ, + U,3Le*/aQ,

: +9DU*/3Q, = 0 - (19)

where ' ' )

' aTY*/3aP% = (P*-MC )ngBA+ Q* (20)

aLet/3P¥ =-ngB/b . @

5 ' al.DU'/aP"= a ngBQ/QY: (22)

5 r.»‘,‘ Lo .,
&3 ! “ y;'
< . . 4

)

aTY*/3Q, = P*-MC, 23)
aLe*/3Q, = - 1/b “(24)
aDU*/3Q = -2aQ/Q} (25) °

The seconq order conditions to assure that this is a_,
maximum are: : ’
20 . '
. 53t <0 | (26)
and T

', a° 3¥o .
(P G - gpeag ) 20 @D

- Economic lmplica!ions"

Suppose that the system is .in equilibrium so that
equatlons (18), (19), (26¥; and (27) are satisfied and-P*
=" P, and suppose that there is then a shift in the
undetlym& conditions. The purpose of this section is to
derive e”buatlons for the effect of changes in underlying
conditions upon the equilibrium values of P, Q_, and the
remaining quantities determined by P and Q, (Q, TY,
Le, etc.). For example, suppose that the underlying
condition that changes is the population-physician
ratio. Mathematically, this means solving for dP/dn
and dQ_dn. As another example, consider a change in
the cost of malpractice insurance. Since this is ‘basically
.a fixed cost, the effect of changes in malpractice

spremiums is given by dP/dFC and dQ, /dFC.

For -the purposes of illustration, consider a small
change in n (the population-physician ratio). Taking the
total differentials of (18) and (19) yields:’

a'o i)
——dP* + dQ =dn =0
L . .
«~ dP P'a aP*dn 28)
K 3¢ ’w
, dQ, + - dP* 4+ —— =0
Lo Yo 3QaP* aQa (29)
and Cramer’s r_ule can then be used to solve fo g:

:—O—L. Sellingx P* = P in the resulting solutions yields:
n

0 _ 2% 20 20
~ 3QaP*  aP*an  aP*'  aQ.n
_%E =T : (30)
n 20 ¢ 220, ‘
aP* 3@~ " aP*aQ,.
and , S
22 20 _ _2'0 _al0
DQ aQan ~ 3P*Q, ~ aP*n  aQl :
£ = \ 31
«dn - a0 3’0 ( 2310 7 . ©n
aP* 3Q’ aP*aQ,

“Note that thé denominator in (30) must be positive

because of the second order conditions (given in (27))
necessary, to msure that the solution is a maximum. This
means that:’ “the SIgns of dP/dn and dQ, /dn are
determmed by the sngns of the numerators.

N
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'Equations Jor the effects on P and Q of changes in  differentials and using Cramer’s rule. For notational - 25
other underlying conditions’ can be denved in a similar  -convenience, let us rewrite (32)and (33) as :
fashion. In'each case, the sign of the derivative is ‘
determmeqéby the sign of the numetator. Thus the G=P-P - f(Le - Le)
determinatjon of conditions under which the numerator . [U (P -MC) -U /b] Z_GQ'
has a parueular sign will provide msnghl into empirical Qu
estimates 6f these derivatives. '

It has been found that the price of physicians’ services
is oflel\ positively correlated with the number of

Then, for example:

3 , 3H , 3H , 2G
dar -3P an = 3P an

physicians per capita in an area, using changes in the = 34)

populauon physncnan ratio as an-example. This finding dn %g . % - % . %. .
d L .. 3 3Q,

lmplles lhal—d—P is negative (n is the inverse of physicians ' ‘ )

per’ cgpna) and is cited as evidence of target income

pricing. If conditions exist under which the numerator _

. of (30) is negative, these conditions will constitute an d aiS— . %g— + _B_H_ aG
altérnative explanation of the empirical result because Q = . @on aQ (35)
target-income pricing is not built into this version of the n 3G | 3H _ 3" 3G -
model. , . ' " 3 3Q, 3P 3Q

. Nole that the second order condition no longer determines

R ) the sign of the denoninator as it did in the unconstrained -
. Let us now suppose that the utility maximization solution. ‘

process is constrained by target income prlcmg, which is : : .
mterpreted as setting prices such that incomes obey
some desired relationship in workload In equation

Maximization with Target Income Constraints

[

form: t CONCLUSIONS
P =P, + f(Le-Le) (32) The ultimate pufpose of this research -effort was to
where f is some function with a non-negative first determine the relationships between the parameters of
derivative f°. : the model and the signs of certain derivatives that relate
Viewed cross-sectionally, this implies that the lower to the target income hypothesis and the goncept of ’
the workload in an area, the higher the prices. f is demand creation. This information could then be used
"assumed to be non-negative but small enough that in no to interpret empirical results as to the signs of these
case does income increase with leisure. Thus the two derivatives by identifying the set of circumstances (i.e.,
éxtremes are 1) prices equal over all areas (f’=0) and 2) parameter characteristics) under Wthh the observed
incomes equal over all areas. sign should be expected. .
This price constraint becomes relevam when it is The process of ldenllfymg the determinants of the
exceeded by the unconstrained utility maximizing price. signs of these derivatives requerS a large amount of
When this is the case, in the neighborhood of the creativity both in terms of algebraic manipulation and
constrained solution, physicians view their fees as fixed in terms of making simplifying assumptions under
and the utility-maximizing conditions are given by (19) which definite results are both possible and interesting.
which sets Q, to maximize utility for any given price P*. While the research time investedsin this area produced
. .In equilibrium, P* = P and P is determined by the  progress in simplifying the overall problem, the results
target income constraint in (32). Thus the equations were not sufficiently complete to be reportable.
determining this poim'orequilibrium are (19) with P* = = Therefore, the final .conclusnon ‘of this paper awaits
P and (32). Solving (19) and setting P* = P yields: further research.
Q =[U/(P - MC) - U:/b]% (33)
Note that : -
: 3’0 -2a
, Q¢ = aq; ¢
.i' An
thléh feans that for all positive values of QY the solu-
tion is a maximum. T & .
Economic Implications " ’ C '
As with the unconstrained solution, these equations ' donem ©
can be-solved for the effects of changes in the underlying - . . -

- conditions upon prices, utilization, etc., by taking total

EKC | - | .’“
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The Effect ol Provider Supply on Price*

Mark V. Pauly, Ph.D.

Mark A. Satterthwaite, Ph.D.
Northwestern University

1

ABSTRACT U This paper develops the theory and provndes some empirical tests of an alternative
to the target income model to explain why price levels for medical and other professional services can
be positively related to the supply or providers of those services. This alternative theory, called the
“‘increasing monopoly’’ theory, posits that firm-level demand curves may become less elastic as the
number of providers in a market area increases. As a consequence, the income-maximizing price may
well increase. N 5

The primary reason why fitm-lével demand curves may become less elastic is that consumers will tend -
to have less accurate information about the price and quality of any provider the more providers
there are. A model in which consumers obtain information from their friends on qulity levels of:
various providers is sketched, and it is shown that, as the number of providers increases, the average
number of friends who use each provider, and consequently the average level of mformatlon will
tend to decrease.

’

A framework for comparative tests of the target income and increasing monopoly - theories«is

“constructed. In both theories, the measure of physician stock is assumed to be endogenous, so that

2SLS estimation methods will be used. In contrast to the target income theory, the increasing’
monopoly makes price a function of the number of physicians in the market area rather than the level
of the physician- populauon ratio. In addition, the increasing mohopoly theory indicates that
variables that are related. to the extent of information flow in a commumty, such as the number of
people who moved, should be related to price.

Empirical tests are provided using data on primary physician fees in 100 large metropolitan areas
from the Mathematica telephone survey. Results’are consistent with the increasing monopoly theory,
in that the number of physicians in the market area and measures of information flow. are significant.
A target income specification provides a less adequate explanation of prices.

INTRODUCTION

When supply increases, pnce will fall. This predic-
tion, -an object of faith and 'of fact in most economic
markets, may not hold ir the case of physician and
other professional services. The zero order correlation

" between physicians per capita and various measures of

physician fees tends invariably to be positive. Multi-

*The work upon which this repori is based has been supported in part by
grants from the Center for Health Services and Policy Research at Northwestern
University and the Robert Wood Johnson Foundation. Tryfon Beazoglou lent
invaluable service in assembling the data used in this paper.

© s . ~

variate regression analyses usually also find a positive
and significant relationship (Fuchs and Kramer .[3],
Newhouse [7], Huang and Koropecky {6, although
there is a notable exception (Sloan [11]).

The explanation for thése seemingly perverse results is
usually a variant of the “‘target income’’ theory. In its
simplest form, this theory postulates that professionals.
in an area have a target income to which they aspire.
When supply increases, each provider prevents his

income from falling by ‘“‘creating’” demand for his

30



services and by increasing his price along that new
demand curve. An extended version of the theory, in

Evans (2], drops the notion that there is a single target.

income, but hypothesizes that physicians are willing to
substitute money income for diagnostic accuracy to
some extent when supply increases. When income falls
physicians produce less accuracy, shift demand curves
out, and possibly increase price. As indicated by Sloan
and Feldman [12] and as emphasized by Reinhardt [9],
this extended target income theory is compatible with
literally any relationship between physician supply and
price. On the-gther hand, orthodox economic theory, in
the sensg ofy profjt or income maximization, is usually
held to impty that price must fall as supply expands.

In this paper we wish to discuss a model — what we
call the ‘‘increasing monopoly’’ model — in which a
.positive relationship between the price o} primary care
physician’s services and supply is consistent
orthodox income or income-leisure utility maxlmlzatlon
under the constraint of a consumer demand curve. No
recourse to a ‘‘demand creation’ explanation is
required. The model has been described in detail
elsewhere by Satterthwaite [10). The primary goal of
this paper is to discuss an empirical application of the
model. We begin with the presentation of a simplified
(and ¢ slightly different) version of the intuition

.underlying the increasing monopoly model. We then
.develop some suggestions for effipirical measurement of

the concepts of the model. Next, we expand the
empirical specification to consider the case of long-run
equilibrium, in which provider (physician or dentist)
stock is endogenous, along with several other
important variables. Finally, we adapt both the
increasing monopoly ' model and the target income

model for use with some empirical data on primary care

b
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physician prices, and present some empirical estimates
for each model.

The results we obtain are striking. For the data
analyzed (a cross section of primary care physician fees
in 92 large Standard Metropolitan Statistical Areas
[SMSA] in the early 1970s), the results are consistent
with the predictions of the increasing monopoly model
and inconsistent with the target income model. These
results .suggest that, contrary to the current
conventional widsom of consumer powerlessness within
the medical care market,

constrain the pricing decisions of primary care
physicians. In particular, within those SMSAs where
information about competing primary care physicians
appears to be relatively good, the prices the physicians
charge tend to be relatively low.

THE EFFECT OF THE NUMBER OF SELLERS ON
PRICE IN A MARKET WITH UNCERTAIN QUALITY

‘Medical care is a service about which consumers have
substantial uncertainty. They appear to be uncertain
about both price and quality. In ‘g previous paper

I4
r
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; ‘consumers, through their
choices of which physician to patronize, significantly -

Satterthwaite [l10] showed that, when there is
uncertainty about the quality of care provided by
various sellers, it is possible for an increase in- the
number of sellers to result in a price increase. Two ideas
underlie this conclusion. First, the market for seller’s
services is appropriately modeled as monopolistic
competition. Second, and of, fundamental importance,
consumer information, and consequently the degree of
certainty about other -sefers’ quality levels, may
decrease as the number of sellers increases. As a result,

an increase in the number of sellers"may cause the

demand curves facing individual sellers to become less’
elastic and cause each seller’s equilibrium price to rise.
In what follows we develop a simplified, less formal
version of this model and derive similar conclusigns.

Consider an individual with a von Newnan-
Morgenstern utility function

U = U(X,

Assume that the good X cay be p
unity, and that good Z ca
“‘bundle’’ at a price P, Each b) ys one “‘unit’’ or
bundle of the good, but the qQfraffty of the good is
variable. We capture the notjoff of variable quality by
supposing that differeat-séllers provide varying amounts
of Z in their bundles. Thus, if seller i charges P' and
provides a bundle with Z' units in it, and if consumer ¥ is
currently buying from seller i; the consumer s utility is
given by

dJed at a price of
e/ purchased in a

U* = UXY-P', Z).

Assume that each consumer knows the level of Z
provided by his current seller with certainty. Further
assume that for a seller j other than his current seller,
the consumer knows P’ with certainty, but knows Zi
imperfectly,- i.e., has a subjective probability
distribution F{(Z') over Z/. An equilibrium occurs when,
for every consumer a, every current seller i, and for
every other seller j:

U™ 2 UXY-P), Z)dF(2),

i.e., the.utility of continuing to patronize seller i exceeds
the expected utility of patronizing any other seller j. .
The subjective probability distributions F¥(Z’) depend
on the information that persomiiwas about any seller j.
It is assumeg that, for any seller J» EU* is greater, the
more information ‘that a has about®j. That is,

information reduces risk-averse person a’s uncertainy .

and so, on average, increases his expected utility if he
were to purchase from j. Of course, it rhay also change
his ranking of various sellers, but that is not critical
here. .

What determines the extent of consumer information
about any seller? Our assumption is that the conséimer
gets information about physician-sellers by asking his
friends about their experience with the several sellers
within their community. For the snmplest possible

lSmclly speaking, this assumption nqulrc‘ that mformalmn leave the mean
of Z unchanged while reducing its **spread.”* Since information can take many
forms. this assumption may not hold exactly.

27
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model, assume that each consumer contacts N friends to
obtain information about the quality levels of various
providers,
experience with his current physician. If we define a unit
of infohalion to be the information a single friend
reports about his physician, then, on average, the
consumer obtains from his N friends N/M units of
information about each of the M providers.

‘ The question of interest is:. ‘what are the comparative
static effects of increasing M on the price of providers’
services? Clearly an increase in M decreases N/M nd
consequently reduces the average amount of
information the consumer has about each -provider.
Consider an mdlvnduauo pnor to the increase in M,
was just on the margin between staying with his current
provider i and switching to his next best alternative,
seller j. Prior to the increase in M, any finite rise in his
current provider’s ' price would have caused
consumer to switch. After the increase in provider
stock, however, this individual will have a strict
preference for his current seller compared to any
allernauve Specifically, let F‘(Z) represent the
consumer’s initial subjective probabllny distribution,
and F‘(Z) the distribution after the increase in M. On
average, for any seller j other than the consumer’s
current seller, the consumer’s information levels will
have changed in such a way that

J U'(Y-Pj, Z)dFi(Z)) S UAY-P, Zj)dF?(Zi).,

As a result, after the increase in M, the seller i’s price
can rise and yet the consumer will not switch to his next
‘most preferred alternative, seller j; the demand facing
the seller will therefore be less price elastic. Income-
maximizing providers will be able to respond to this less
elastic demand by raising their fees. The effect of
increasing stock can be -to produce a new
monopolistically competitive equilibrium with higher
prices. g

This conclusion is robust under changes in the

assumptions. For example, if the consumer is permitted
to vary the number of friends he asks for advice, the

. same result will follow. If the ‘‘cost’’ of asking a friend

about his experiences given, then the effect of increasing
M is toreduce the average amount of information that a
given number of friends’ reports can produce about
each seller’s quality. This, in effect, raises the price of

. obtaining a unit of information about any particular

‘seller. This increased cost of obtaining information will,
.after M increases, lead the consumer to ask fewer
" friends, and thus lead to a lower equilibrium level of
consumer information. The argument then proceeds
exactly as above to the conclusion that an increase in M
can cause an increase in equilibrium price.

s

TOWARDS EMPIRICAL ESTIMATION .

The foregoing model, which we shall call the
*‘increasing monopoly’’ model, makes average provider

and each friend only reports on« his -

this .

Dot

price a decreasing function of N/M  or,
conveniently, an increasing function of M/N. Note that

M/N is just the number of selfers per information |

source that a-buyer uses. In empirical application to the
marlﬁls for physicians’ and dentists’ services, >a
reasohable empirical approximation of this theoretical

concept would be the number of physncnans or dentists -

‘in the buyer’s market area divided by the number of
friends that he has available to consult. .

Before we discuss what empirically measurable
variables might correspond to these concepts, it is useful
to contrast this empirical implication of the mcre&smg
monopoly model with that of the target income or
extended utility maximization model. The latter model
‘is consistent with a positive relationship between
providers per capita and price. ¢It is also consistent with
any ®ther relationship, as Reinhardt {9} has noted:)
With demand held constant, increases in the number of
providers will reduce provider workloads, Whi_ch will in
turn reduce money income unless price is raised. Note
that this qualitative prediction is independent of the
number of providers in the market area; it holds equally
well if the number of physicians or dentists in an area
increases from ong to two as if it increases from 1000 to
2000, population held constant. Only the ratio of sellers
to population is relevant.

The increasing monopoly approach, -on the other

more .

hand, makes price a function of the number of

sellers, and not just of their relationship to population.
In this \{iew, if there are 4 sellers in an isolated town,
price will be low compared to an area in which there are
many physicians, even if both areas have the same
provider-population ratio. With market area population
held constant, of course, the two measures — -number
of sellers and sellers per capita — will be perfectly

correlated. Even if market area population varies over

observations, there is still a tendency for correlation.

Empirical testing therefore may yield results
supporting both models because the critical variables —
number of sellers in the market area and sellers per
capita — are correlated. They are not perfectly
correlated, however, so if- both models ‘‘work’’ in the
sense lhal the number of sellers and the number of
sellers "per. capita have statistically ‘significant
coefficients of the predicted sign, then it may still be
possible to determine which works better. ‘‘Better’’ here
is defined in terms of explanatory power and in terms of
the significance of other variables that one model
suggests and the other does not.

There is an important additional difference in the way
in which each of the two models could. be tested
empirically. The sellers per capita variable required by
the target income model is directly measurable, but the
sellers per information source variable (M/N) of the
“‘increasing monopoly’’ model is not directly observable
with' available data. The remainder of this section,

. therefore, proposes a set of proxy variables that can be

used in the estimation procedure as substitutes for
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M/N. Consider first proxies for the numerator, M,
which js the number of sellers in the average consumer’s
market area. In all but smaller, isolated cities, a
-consumer’s market area will be only a fraction of the
geographical area of the community in which he is
located. For example, a west-sider only considers west
side ang down-town physicians, but not east side
physicians. Consequently, except ‘for small cities, the
‘total number of sellers in the area will not be a suitable
measure of M. The simplest ¢ase for ‘which a proxy
measure for M could be obtained would be if travel cost

per mile is the: sMe in all communities in the area, if

consumers seek’ only sellers who can be reached at a
given trgvel cost from their homes, and if in each
commuithity population is distributed at uniform density
over the community’s land area. These conditions
would imply that the number of sellers in a consumer’s
market area is proportlonal to the number of sellers per
unlt area in the community:

This simple case is not likely to correspond to reality.

Travel timeé per mile does vary from city to city, and
sellers in the downtown area (if the city has a defined
downtown) may be accessible to all consumers while
_suburban sellers are not. For example, consumers in a
congested city with high travel time and no well defined

downtown would tend to choose their physician from a -

small market area. Variables that appear, a priori, to be
related to travel time and community geography
(existence of a downtown) are the fraction of the
workforce that takes public transportation to work and
the population density. These variables, when combined
with measures of the number of sellers per unit area, ar¢
reasonable candjdates to be proxies for the M term of
the unobservable variable M/N.

Consider now the denominator, N which is the
number of information sources a consumer is likely to
consult when searching for a seller. Given a market
area, the number of information sources can be
approximated by the number of friends or contacts an
average consumer has and the frequency of his contact
with those friends. Direct measures of these variables
apparently do not exist, but it is plausible to assume that
consumers in stable communities will tend to have more
friends and more frequent contact with them. Making
friends and contacts will ordinarily require some time
after a person has relocated into a new community.
Thus our hypothesis is that N is inversely related to
measure of population growth and turnover (e.g., the
proportion of people whd did not live at the same
address five years previously).” Similarly, social
instability variables, such as
households headed by women, may be related to N,
since family instability may reduce the family’s social
contacts with nonfamily members.

~ Consequently, to compare the two models, we
estimate a price equation for the”increasing monopoly
model using the proxy variables described above,:
estimate a price equation for the target income model

Aruitoxt provided by Eic:

the proportion of -

using seilers Ler capita as the critical variable, and

compare the/ results in terms of significance and
explanatory ower. There are, of course, other demand
and supply influences on price. Variables to measure
their mﬂuen%es are introduced in the next sectlon

v
)

/ _

SPECIFICATION OF THE TWO MODELS ' /

Up to this point, the discussion has been’ llmned to
consideration of the pricing behavior of given numbers
of- sellers under the competing hypotheses of the

_ lncreasu)g monopoly and target income theories.” To~
- ensure l/hal the price equations of each of the models:are
,econo etrically
'appropnale

identified and to
exogenous variables and estimation
lechnl/ques itis necessary to present complete models i in
which the hypothesized’ pncmg behavior takes place. In
parucular
sellers™ location and hours of work variables should be
treated as endogenous. If they might reasonably be

" treated as the result of endogenous seller choices, then

‘equation may need to be based on: a simultaneous
" equations approach. Table 1 provides a list of the
* variables that will be used in our dlscussmn of the two

the appropriate _estimation technique for the price

~models.

;

n-

Table 1. List of Variables

Endogenous variables:

- P = seller's unit price

MD = number of physicians per square mile

MP = number.of physicians per capita

H = weekly hours available per-seller for non-

. emergency care

Q = quantity of services per unit tlme provnded by

. ~eachseller
‘Q* = quantity of services demanded per capita
' D = extentof seller's discretionary influence on
- demand ' :

Exogenous variables:” '
MA = variables measuring the size of a typical
* consumer's market area -

IS = variables measuring the number of information
sources available to a typical consumer

W = prices of non-physician inputs

A = measures of community attractlveness to
physicians ~

Y - = variables that influence per capita demand for

medicafcare
CL = cost-of-living index
PD = population density

. ﬂ
Inéreasing Monopoly Theory

Table 2 lists the equations of the increasing monopoly
theory. The number of sellers in a community results
from sellers’ locational decisions. As described by
equation IM1, the number of sellers per capita in a

.- community (MP) is a function of the price per unit of
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Table 2. Increasing Monopoly Model Specification

Al

Equation

Number Specitication L 4

IM1 mMe = {(PQHAWCL) -

IM2 P o= fz(MD.MP.IS.MA,W,Y.CL)
IM3 - H = fs(MD,MP,IS,MA,W,Y,CL)
M4 Q" = f(PHYCL) .

IM5 Q = Q*/MP .

IM6 MD = MP/PD X

, Exogenous

variables AW,CL,IS,MAW,PD ‘ .
Endogenous hi
variables MP.MD,P.H.Q.Qé

services (P) and the average quantity per unit of time
that each physician can sell at-that price (Q). Together,’
these two variables determine each provider’s gross
income. His net money income per hour then depends
on the number of hours he is available to serve non-
emergency patients (H), and the prices of inputs he
buys, measured by'a wage index (W), and a cost-of-

llvnﬁg index (CL). Finally, and very lmporlam location-

depends ‘on real income which ‘will vary with the
attractiveness (A) of the community as a place to live.

Thus one’s locational .decision depends on money
income potential, which is described by the variables P,
Q, H, W, and .CL, and on the attractiveness of the
location. Attractiveness, -in turn, depends on the

‘community’s geographical setting, its climate, its air
auality, and the quality of its publlc services, especmlly

primary and seco.ndary educauon

Equations IM2 and IM2 describe the seller’s decisions
on the competitive variables that he controls: the price
(P) that he charges and the number of hours (H) that he
is available to ;*mems2 Note that H measures not
only the time the seller actually works, but also idle time
he spends waiting tor patients, either in the officer or
“on call.””- The increasing monopoly . theory
hypothesizes that the seller chooses these control
variables by maximizing his real income, given local cost
conditions and given thé firm-level demand curve he
faces: The position and shape of that demand curve
depend in ;u?n an local competitive conditions,
described by seller density per unit area (MD), variables
determining the size of each consumer’s market area
(MA), variables proxying the number of information
sources in each marke.t area (IS), and determinants of

- the -overall level of demand in the market area (Y, MP,

and CL). Under the assumption of marginal cost (within
which the opportunity cost of the physician’s foregone
leisure is implicitly ’mcluded) increasing, price will tend
to be neganvely related to physicians per capita (MP), a

2

; =

2A more general fgrmulation of the model would allow the provider to choose
the length and-quality of visit.he provides. Nevertheless, since the data used did
not permit us to take this into account, specilying a more general and complete
model than we specify here would only add complexity. not subsxancc 10 our
analysis.

pred'ction which is in contrast to that of .Ehe target

ngome model, which permits a positive relationship. As
above, local marginal costs are measured by input prices
(W) and the cost-of-living index (CL).

Equation IM4 describes how consumers respond to
these seller decisiorfs. The quantity ¢ach buyer demands
per unit time is a function of the price charged (P), the
hours sellers are available to non-emergency patients,
(H), and .the aggregate level of consumer demand (Y).
Both consumer income and insurance coverage would
also be expected to influence the level of demand per
capita: Per capita demand is the_n‘rela.ted to per seller
demand by the identity IMS. Finally, equation IM6.is an
identity specifying the relationship between MP and
MD. - ‘ :

"In general form, this system is similar f that
suggested by Fuchs and Kramer [3], but with three
major differences. First, the marketis explicitly treated
as one in which individual sellers have "fnonopoly
power rather than, as in Fuchs-Kramer, as one in which
physicians are price takers. That is, in our model (and
generally in reality), each seller can set his price, but
cannot sell as much as he wants at that price. Second,
variableg. which describe firm- level demand curves are
explicitly*included. Finally, differences in input prices
are taken ;r'i‘lo account in explaining location and price.

The Target income Theory

The specification of the modified target income
theory, as described by Sloan and Feldman [12], Evans
[2], and Pauly [8), is glven in Table 3. This theory
differs from orthodox pricing theories in assuming that
sellers are only partially constrained by a given
consumer demand function. Sellers are assumed to be
able to ingduce buyers to purchase more, from-each seller

_and in total, at a given price.:However,‘,this inducement

or demand creation,requires some geduction in the
accuracy of information provided by the seller, and
such reduction has a utility cost to the seller. While there
is probably se¢me upper limit to the extent of possible
demand creation, within that limit sellers have
considerable discretion over the money income they
receive. Higher incomes do, however, have a cost in
terms of. greater manipulation or -distortion of
information - provided (explicitly. or implicitly) to
patients, and such manipulation has a psychic cost to
the provider. . :
Equation TIl therefore makes the locational
-decisions of providers depend on real money income,
hours of work (H), community attractiveness (A), and
the amount of demand manipulation (D) that sellers in a
community typically must perform in order to earn such
an income. As in the previous model, real net income
depends on price (P), quantity sold per week (Q), the
hours that the physician is available for non-emergency
care (H), and community attractiveness (A). .
uations TI2, TI3, and TI4 describe how the seller
mgximizes his utility, given the loose market constraints ..
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that are hypothesized by this theory. A seller’s price, the able 4. Variable Names, Descriptions, and Sources
degree to which he influences demand, and the hours he -
is available for service are functions of the relative Endogenous Variables
supply of sellers (MP), the determinants of per capita ‘ .
demand (Y), and the costs of inputs (W and CL). . '

Findlly, equations TI5 and TI16 dés;:ribe per Capila‘and P1973 Price index for routine office  Mathematica, Inc.

- - . See . . visit to a primary care telephone survey
firm-level consumer demand. The specification is the physician, 1973 ‘

same as in the i.ncreasing monopoly model except that MDPCM?2 Primary care physicia®s per  American Medical
demand from any seller also depends on the seller’s level _ square mile of urbanized Association Survey
of discretionary activity. - - area, 1970 : and County and
. . ‘ - City Data Book,
.Table 3 ‘ o - 1972 (CCT72)
MOPCPC  Primary care physician per AMA surve and
Extended Target Income Model Specification: capita, 1970 P ccr2 !
Equation * .
Number B Specitication

. Exogenous Varlables

T MP = f‘(P,Q.H.A,W,-CL.D),
TI2 P = 12(MP,W,Y,CL) . .
TI3 H = f(MPW)Y,.CL) Consumer Information (in addition to MDPCM2)
T4 - D = fa(MP;W.Y.CL) . FEMH Percent of families that have CC72 ¢
TI5 Q* = fs(P,H,Y,CL,D) ] female heads, 1970 ’ ‘ c
Ti6 Q !QflMp : ; MOVED Percent of housing units CC72
£ ) ’ : occupied by residents who
xogenous : moved into unit during 1965-
.variables A'W'CL'Y o 1970 g .
Endogenous . . PUBTR Percent of workforce using CC72
variables MP.P,H.Q.Q".D : public transport to reach
v " 'work, 1970
) ’ P Demand Determinants
‘Identi'fiability and Estimation FAMINC  Median family income, 1970 CC72
] o AGED Percent of population 65 or CC72
With the exception of TI1 and TIS, all equations in over, 1970 . o , !
both models are identified according to the order KIDS | Percent of DOWW ccr2
sonditions of identifiability.’ Data limitations prevent ' 5,1970 , 3
¢ \ : 9 . : y " . p . BLACKS Proportion of population that CC72
us/from estimating each complete system of equations. is black: 1970 J
In particular, we will only be able to estimate the price SCHOOL  Median years of schooling for CC72
equations. In the IM model, both MD and MP, which those 25 and over, 1970
appear in the price equation, are endogenous. PAFDC Percent of population receiv-  CC72
/ Consequently, the use of ordinary least squares (OLS) .ing aid to families With depe"
. . . . . . dentchildren - .
gives-biased and inconsistent estimates, and a two-stage
eslimaling procedure (2SLS) is therefore to be Proportion General Practitioners . ) :
/ preferred. Similarly, in the TI price equation, MP is GPMDPC  Proportion of primary care AMA survey
endogenous. In the empirical results which follow, we o ' physi'cians who are general
™ shall therefore present estimates obtained by using ‘ practitioners, 1969
2SLS. OLS estimates are presented for comparison. ~ Attractiveness of SMSA .
. ATT Hotel expenditures per CC72
. : - : . . © capita, 1967
VAR!ABLE DEFINITIONS AND DATA SOURCES_ PROFMAN Percent of workforcé who are CC72,
The data for which we l‘ave estimated the price : $;c;gassionels or managers,
. ; . - ~ . 1]
equations ‘of both the increasing monepoly model and LOCGOV  Per capitadirect, general GC72
the target income model are a cross section of 100 of the expenditures by local govern-
largest SMSAs in the United States.* The independent ment, 1967,

variable is an index of the fee charged for a ‘‘routine:
office visit’’ from a primary care physician, This is an
appropriate and tractable set of prices to use for testing

Other Variables ,
w .. Averageindustrial wage rate - CC72
for production workers, 1967

the two theories because insiirance coverage, excepting POP Total population, 1970 . cCcr2
Medicaid and Medicare, is incommon. This fee ADJDEN  Population per square mile CC72
: : v O . within the urbanized area of
311 the exogenous variables Y, A, and W are each vectors with sufficient the SMSA, 1970 .
numbers ‘of components, then T11 and T15 are also identified. CcL73 . Cost of living, 1973 ~ Bureau of Labor ‘
4 Absence of data on some variables reduced the final sample size slightly, 1092 . - Statistics

cities. Seven cities in New England, plus Flint, Mic‘higan. were deleted.
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. information” was collected by telephone survey in

November and December 1973. Data regarding the

" number of primary care physicians per square mile and
the number of physicians per capita in each SMSA were’

obtained from an American Medical Association survey
of physicians done in December 1969. The other
variables used, which describe each SMSA’s economic,

" . social and demographic characteristics, were obtained

from the County and City Data Book, 1972. With a few
«exceptions, a]l data used from it are based on the April

- 1970 United States Census of Population. Details of the

variables and their sources are as follows. Table 4

. summanzes these details; Table S lists the means and ’

standard deviations of all variables. N
.-
Tables v
Means and Standard Deviations of Variables
Standard

Variable® ' _ Mean Deviation
P1978 . ..8.45 , a.21
MDPCM2 1.48 . .79
MDPCPC .0004 . .0001
FEMH 11. 1.9
" MOVED 53. 7.5
PUBTR - 7.0 . 7.1
FAMINC : 1,002. 122.
AGED S SRR X : " 24,
KIDS 8.5 Y 4 I
BLACKS - o2 ©.087
SCHOOL 12, A
GPMDPC . .50 ‘ RE
CATT | : 3.2 2.2
PROFMAN 24. , © 340
LOCGOV © 243. _ 70.
W R .30’ o Y v 4
POP " © 1,176,870: 1,626,960.
ADJDEN 3,203. *1,233.

PAFDC .80 . .. 18

- estimate of how heavily population wi

350me variables are scaled; e.g., FAMINC.

Price of Primary Care Physicians’ Services -

Data on primary care phys'iciansﬁfees,were obtained
from Wooldridge’s report-{14, Table 2A] on a telephone
survey of physicians’ offices in 100 large SMSAs that
Mathematica, Inc., conducted in‘ .December and
November 1973. Wooldridge in her report lists for 100
large SMSAs weighted averages of the prices that
surveyed general practitioners,
pediatricians .reported themselves as charging_for_' a
routine .office visit in November and December 1973.
The weights used in constructing the average for each
SMSA were the relative proportions of general
practitioners, internists, and pediatricians actually
occurring in that SMSA. - - '

Primary Care Physicians Per Capita and Physicians
Per Square Mile

The total number of primary care physicians in each
metropolitan area as of December 31, 1969, was

internists, and ’

obtained from American Medical Assdciatipn data {4,
:}'able 7]. Specifically, those data listed by metropolitan
area both the number of office-based . general
practitioners and the number of office-based medical
specialists; the sum of these two figures provides a
measure of the number of officé>sased primary}care

" physicians. This sum, of course, includes a cgrtain

number of physicians, such as psychiatrists, who are
office-based medical specralists but who do-not deliver
primary care..

Offsettmg this bias, to some degree, are those surgical .
specialists and other hospital- based physicians who
deliver some primary care.

The number of primary care physicians per capita
(MDPCPC) was obtained by dividing the estimates of
the total number of primary care physicians by the
SMSA’s total population (item 3, Table 3, County and
City Data Book, 1972; abbreviated (13, T3, I3]
henceforth). The number of primary care physicians _
(MDPCM2) per square rﬁde within. the urbanized parts
of each SMSA was calculated by mulnplymg the
primary care physicians pér capita (MDPCPC) by the
population. density of the SMSA within its urbanized
subareas (ADJDEN: 13, T4, 1204].° The population
"density within the urbanized subarea of each SMSA was
used instead of the population density within the entire

. SMSA because the geographical boundaries ' of an ’

~SMSA often include large amounts of rural land, since
SMSAs are defined in terms of counties. Urbanized

areas, however, are defined m terms of a cenam g
thickness’ of settlement [13] Conseq , the .
urbanized ' population density gives a fiuch better

in an SMSA is

concentrated than that provided by the overall SMSA

population-density.® In addition, adjusted population

density within the urbanized area (ADJDEN) was

entered explicitly, since this variable may proxy -
differences -in travel time or.cost and hence the size of
the market area.

Consumer Iniormation Proxies . e

According to- the increasing monopoly model

. developed above, price.is inversely related to the degree

In sonie cases. there is not a one-to-one correspondence between SMSAs and
urbanized areas. For example, the Los Angeles-Long Beach urbanized area is
composed of parts of the Los Angeles-Long Beach SMSA, the Anaheim-Santa
Ana-Garden Grove SMSA, and the San ‘Bernardino-Riverside-Ontario SMSA .
Therefore, the adjusted density {ADJDEN) value used for the Anaheim-Santa
Ana-Garden Grove SMSA was the density value tisted for the Los Angeles-l.ong
Beach urbaniszed area because no separate urbanized area is defined for that
SMSA. A separate urbanized area (the Sun Bernardino-Riverside urbanized
arca} is defined within the San Bernardino-Riverside-Ontario SMSA: therefore.,
for that SMSA the denvity value for that knter urbanized area was used.

6.80mr. SMSA, included within the data that we used have essentially 100
percent of their populafions within areis clasified as urban. while others have
only SO percent of their  populations  within areas <¢lassified as urban
Consequently, MDPCMZ as defined above, may not be a good measure of
population density within thase SMSAs where the percent of urban populauon i
relatively Tow. To cheek the importance of this: the increasing monopoly model
was estimated using only thawe SMSAs having populations that area at least 85
pereent urban. The results using this subset of the data were essentially identical.

10 the results reported on Table 6. cxcept that the 1 values were smaller because
of the substantially smaller samiple size (N = 56 instead of N = 98).
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of consumer information and directly related to the
degree of consumer ignorance. Proxies for the degree of
consumer ignorance are physician density (MDPCM2)
as defined above, the percent of families that have a

" female/head [FEMH: 13, T3, I51], and the percent of -

ccupiéd housing .units whose occupants had moved
int6 the unit during the preceding five years [MOVED:
13, T3, 193]. Additionally, the proporl'ion of workers

who used public transit to reach their jobs during the -

week precedmg the census [PUBTR: 13, T3, 148] may be

. an indication of consumer mobility within the SMSA,

e., a high proportion of workers using public transit
may indicate that travel speed in the SMSA is low.

- Consequently it may be an imperfect, inverse measure

of the real extent of the area in which the typical
consumer shops for a provider. In addition, PUBTR

may also embody information about the SMSA's
geogrﬁphlcal configuration. The rationale for each of .

these variables was dlscussed above, under *“Towards
Empirical Estimation.’

Table 6. Price Equation Estimates:
Increasing Monopoly Model - -

—a

Variable

Regressron Coellicients
. L . . Mt statistics in parentheses), ) 3
. Estirrnatio'n ' - —2SLS . —
Procedure s oLS .——Logamhms of Monetary Variables —,
MDPCM?2 ;.61 4.24 552 .753 1.95
: - (3.71) (2.58) (2.72) {1.10) (0.60)_
ADJDEN -.0009 -.0016 -.0021 -.0003 -.0008
. (-2.54) (2.11) (:2.24) (-1.05) (-0.60)
. FEMH 22 .23 .032 . .087 22
(2.42) (2.38) {2.50) "(1.08), (0.60)
* .
MOVED 7 086 .093 o1 . .02¢ .044
- o Y7.19) (6.58) (6.32) 110.97) (0.55)
" PUBTR . w40 050 © 006 ¥ .004 019
, {-2.36) \ (-2.38) - (-2.26) (0.37) (0.45)
FAMINC or 00273 :0035 . - .49 87 3.94
In FAMINC (2.17) (2.24) (2.41). (0.73) (0.52)
AGED A1 . .10 . .009- -.020 -.005
, , w2’ (1.85) (129 (-0.30) « . (0.32)
GPMDPC 1.8 21 - .28 .040 -.081
L R (-2.20) (-2.34) (2.39) (0.09) (-0.07)
Wor . 61 69 26 57 .87
InW . (2.68) . (2.68) - (2.66) (1.17) (0:64)
“PAFDC -012 017 ©.004 011 .037
(-0.22) (0.26) (0.44) - (-0.34) ' (-0.38)
- BLACKS ..483 -1.68 -315 /34 6.37
' ‘ ~ (:0.35) -91) (-1.40) ‘5(-0 50) '{0.46)
SCHOOL o .20 ~-.38 04 R . .39
. (-0.71) CTm2) (0.94) . (0.44) (-0.42)
MDPCPC 9320 . - 17270 1.2533 . -4803 -1315.3
. ‘ (-3.28). " (-2.31) C R4 (-1.05). (:0.63)
CONSTANT 8.51 + 119 154 T, ’1'6{3 '
(1.49) (1.82) (-0.11) (0:27) ., - (0 46)
CcL73 R o
N . a2 Ce 92 2. 29.
RAdjusted) 697 A '
DEP P1973 " p1973 In 1973 ' InP1973 In P1973
VAR \ o ,
Excluded, exogenous .SCHOOL SCHOOL . SCHOOL SCHOOL
variables used in ATT ATT ATT . ‘ ATT \
 first stage of 25LS PROFMAN PROFMAN PROFMAN PROFMAN-
LOCGOV LOCGOV .. LOCGOV LOCGOV
POP POP _POP

POP
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- [AGED:

- a pFiori, their primary efféct woul

‘of primary ~¢are

-

Industry Demand Determmants

Both the target income model and the increasing
monopoly model ‘predict that the overall level of-
demand for medical care in the SMSA is Jikely to affect
the pricing dec1510ns of providers. The' five variables
that are included in the analysis because they‘are
determinants of the aggregate demand for medical care
within each SMSA - are: median family income
[FAMINC: 13, T3, 158], percent of population over 65
13, T3, 114), percent of population Jnder S
[KIDS: 13, T3, 112), proportion of population that is
black [BLACKS], percent of persons receiving benefits
from the aid to dependent children progra d
eligible for Medicaid) [PAFDC: 13, T3, 17_21/21‘;‘231?
median years of schooling completed by persons 25
years old and over {[SCHOOL: 13, T3, 124].” These

- variables, especially KI1DS and SCHOOL, ‘may also be

determinants of the level.of consumer_information, but
appear to be on’
aggregate demand. '

1

Proporalon of General Pracmioners

tend to charge lower fees than primary care medical
specialists it rs rmportant to control for the proportron
physicians who' - .aré general
practitioners. This variable-(GPMBPC) was calculated
by dividing the number. of office-based general

© practitioners [5, Table 7) by the total number of prrmaTy

VOther Vanables 8

" Providers’

: car&physrcrans as defrned above. S

Input prices may affect prices prima ‘alre physicians
charge The one measure of input prices used was the
average hourly industrial -wage in the SMSA (W).®
locatlon decrsrons are affected” by the

. SMSA S attractrveneSs as 'a place to live and work.

_ H attractiveness.’

’ Fuchs {4] has suggested that hotel receipts per capita

P re

(ATT) within the SMSA is a reasonable indicator of
The idea is that people visit relatively
-attractive cities (and - spend' money on
aCCommodatlons) more - often° than relatively
unattractive cities. Other varlables that influence the
attractiveness of a city are the percent of the labor force
that - are professronals or managers [PROFMAN

7l:!l ACKS was vakeutated by dividing the numbtr ol Negroes in the SMSA
113, T3. 110] by the totaf poputation {13, T3, 13}.> .. -

Sw was calculated by dividing total wages for produuron workcrs in 1967 [l3
T3.’l28] by the total man-hours for production: workers in 1967 (13, T3. 127].
Thesc data are based on the /967 Census of Manu/'u(luren

9ATT was salcularcd by (@) mylnplymg total receipts for selected service
establishments [13, T3 1151] by the percentage of those reccipts that were
collected by hotels. motels, and- -camps (13, T3. 1154} and (b) then dividing by
total population [l3 T3 13] Thcsc figures arc based on the /967 Census of
Business. ; Y . b

B ‘r" o =

l()l’he primary sourcc lor‘ LOCG()V was the 11\67 (msus oj (_;o{wmm s'

<
“n e o .
- . A R

13, T3, ,
) expenditures by local government in 1967 [LOCGOV:
14,713, 1109].'°

" lead to serious specification error.

‘EMPIRICAL nEsuus

hotel

. mpdel

v
--

145) and the per capita, direct general

" Missing Data o

Reliable measures of the comparauve cost of lwrng in
the full sample of SMSAs do not exist. There are cost-
of-living lndexes for 29 of the 92 SMSAs in our sample;
however, an .analysis of these data, to be discussed.”
below, suggests that omission. of this variable does not- -

{. o ‘ .
..
A
"

Speciﬁcation ot the Regrebsuon Equations

As- dlscussed above under “‘Specification of the Two
Models,” the measures MDPCPC and MDPCM2 of
physician stock are likely to be endogenous. Therefore
the price equations for both models are estimated usiﬂt/
2SLS. OLS estimates'are also rncluded in Tables Sand 6

- e forcomparrson
The price ‘data used, as described . above, are a -

“weighted average of genera-l p‘ractrtroner fees, mterest -
fees, and pediatrician fees Since general practruoners

The. variable GPMDPC the -proportion of” prrmary
‘carephysicians, is classified as an exogenous varrable in

. all the 2SLS regressions. In a more complete model it

would be endogenous because the comparative levels of .
general practitioner fees versus medical specialists’ fees -
generally might affect the relative numbers of general
practitioners and medical specialists who practice in a
SMSA. In this model, however, GPMDPC is correctly
considered ‘exogenous .because the price index that is
used as the dependent variable is a weighted average of -
general practrttoner and pnmary care medical specialist
fees. Consequently, hrgh values for the index in a :
partrcular SMSA do hot' corivey information about the ’
differential attractrveness “of that SMSA to general
practltronérs and 10 spec1alrsts A high value of P only
means;. ceter;s- parrbus, that on .average the SMSA is
attractlve to prlmary care physlt?rans as a group

|ncreasmg Monopoly Tfleory

Table 6 presents”the regression results for the pr1ce
equation of . the "increasihg monopoly model. These
-results are consistent with the increasing monopoly
Specrf_rcally, "the variables that relate to
consum’er “information levels (MDPCM2, FEMH,
MOVED PUBTR and ADJDEN) all have the expected
srgr(s and are srgnrflcanr at the 5 percent level. The
negative: srg‘n on ADIJDEN is consistent with the view
that consumers who are prevented by high travel costs
from using a lai‘ge number of different physicians will
have - “better ml'orrnatlon on the smaller.number of
physrclans they do use. This *small’’/number is
apparently large enoUgh and there is apparently enough
of a lmkage between market areas in a metropolitan

' "area, .to avoid oligopoly effects on price. Addrtronally,

the varlables that relate to aggregate 1ndustry demand
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all have easily mlerprelable coeffrcrems For example, -
the percent of the population under § years of agehasa -

significant,, negative coeffrcrem while the percent of the
pdpulation 65 and over has a significant ' positive
coefficient. The negative sign-of the formier coefficient

.may reflect that pediatric office care tends to be ® -

uninsured and ‘the mothers of young children tend to be
unusUa[ly aggressive and social consumers of care for
their children. The positive sign of the latter coefficient
may .reflect that ‘care ‘for the aged is largely insured
" -through Medlcare and that the aged tend to be socially
isolated. The coefficient on PAFDC is not significant.
The OLS equation explained 70 percent (adjusted) of
the variation of the dependent variable P1973. The
coefficient on the physician-population ratio is negative
and srgmflcanl High numbers of physicians per capita
do depress pl‘lCC (by lowering the opportunity.: ‘cost of

physician ume) Jusl as the increasing monopoly theory

suggests.

.
., ;] "n.

;.sTarget Inqome Model : R

model is decepuvely attractive. The price equation o£

the T1 model does not include any variables not present -

in the IM model, but it does omit some of those
variables. When the information source and market

area. variables are omitted, physicians pér capita -

Table 7. Price Equatron Estimates -
Q/( : Target Inceme Model

Variable

i .

o O’_LS

Estimation Procedure 2SLS
MDPCPC 8054 2547
(2.46) (1.59)
GPMDPC 1.8 p 2.4
’ . (-1.55) e 2 23)
wo R A7 S 034
- y (0.52) (o 12)
FAMINC <4 0001 .0021
7 (0.08) (167) .
AGED ©.087 .049
(1.22) (0.76)
Kips 049 40
P (-0.17) (175
BLACKS - 46 P 3.1 o
(2. 52) (1.98)
~ $cHooL 83 .59
o (1.67) (1.78)
PAFDC - .035 121
- (0.43) (1.92) .
-"Excluded exogenous POPGR .
- varlables usedin POP 1 -
“first stage of 25LS ATT -
LOCGOV .
PROFMAN. T
N 92 92 _*
R? 431
. .
Q

Aruitoxt provided by Eic:

eI

The results in Table 7 indicate why lhe target mcome :
‘ *.. 7. Unfortunatély, there is. no cost-of-living mdex “or

(MDPCAC) is posruvely relaled lo prlce

~‘COST-OF: LIVING ADJUSTMENTS - -
Areas dltﬂer ,nol only in the prices” lhal prcvarl for,

. goods. In addition, the gen
) level of real income'of cons

srgmflcam.m 2SLS re‘éressrons although notin the OLS.

ones. As suggesled by lhe results for the IM model,
. when’

however, thls positive effect disappears
mformauon and -market area variables are added. -
Morcover the set of such variables is highly significant,

" as mdlcaled by the rise in R? from .43 10 .70. The F

SlallSllC for lhe set’'of variables included in 1M but not m‘
Tlis 15.6, slgmf.lcam at better than 99 percent for 5 and

77degreesoffreedom L . =

o

medical care, but-also in. the prices of all‘other goods
and services. In-principls, the ‘price discussed in the
theoretical model 'is tHe -relative  price of physicians’
servrces “and so some adjustment should be made for
possrbly offsetting" differences in the prices of other

ers and physrcrans,(and
lhe,se effects should be taken into account. '

srmllar index of general price lévels for all of the 92

crues in our data. Such- an index may be effectively
provrded to some extent by the wage rate variable, since

«levels of area wage rates and of area prices tend to be

positively rélated. Indeed, if workers reach a movement

equilibrium in which the‘real value of money income per
unit of labor is equatrze&across areas, the wage rate will
be praportional to the cost ofllvmg Evenin the absence
of such an equilibrium, the wage index may-account for
much of the variation in. hvmg costs agross areas.

. A cest-of4iving index is publlshed for 29 of the cities
in the sample ( 1973, high income fami}y budget in
[l]) and so the effect of its igclusion in the IM model
could be determined far gh&‘(small) subsample. A
ﬂexlble method for mcludlgg €L is to express the index

and ‘all monetary variables (,mdependem and dependent) -

“in logarnhms This specrﬁcauon permits (but does not

requrre) the CL index to have an effect 6n real prices
which differs from that of the monetary variables." As

. might be expected with a small sample, when. the IM

equatlon is estimated with the data from 29 cities, the .

L srgnlflcance level of mdmdual varibles tends to be low.
’ However as can be seen ina _comparison of columns 4

and 516f Table 6, the coeffitients tend to have the same
signs;| only 2" of 9 significant™coefficients (those on
PUBTR arid GPMDPC) charg in’ srgn.y If

“ i . N

LY lt :the cost-ol-living variable is an ecqually appropriate deflator for all
Mmonelary variables, the csnmaung equalmn can be written (in the monctary
“variable »\ages W and income Y unM as

;5' : ((‘l) ( | _ -

Taf.mglllgamhms one obtains: ~
‘ lnP-ln(‘L:o‘InW+ullnY-(ql+u2)ln(L

This yields: | =

i InP-u'InW+uzlnY—( +u2—l)ln(L
If CL is an appropriate deflator for all vanables. then lhgpcocfflcrem on CL
should approxrmalely equal
-(ul +ay -

39

and is- .

this '

. price level affects’ the .
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36 ': subsample is thought to be similar to the full sample, the - - g.'.;. .Fuchs VR: The supply of surgeons and the denﬁ;nd

[P T\ . - - ‘ T L : . : . ’
' i R

results.in column 6 of Tablé‘6 suggest that adding acosts R ' 'for surglcal operauons Journalf Human Resources
of-hvmg mdex (CL 1973) does not “appreciably affect o in press: .
the qualllauve results. Only one variable (GPMDPC) = 5. Haug JN “"Roback GA Drsmbulron ofPhysrcrans
swnches_‘m sign, and coeffrcredtg of the other variables Hosprtals .and Hosprtal Be,ds in the U.S., 1969: +.
tend to increase. .The cost-of-living variable itself is not . v'r_ " Volume 11, Metropolltan Areas Chicago, Depart-, ,f
significant.’? ‘ * “ment of Survey Research, Amerlcan Me#ical Asso- .
- .. ociation, 1970 . ... ' "
: ’ P ‘ RS s Huang: LF, Koropeck’y O The Effecls of the Medr- .
CONCLUSION . . \ Cae o T ne 7 care:Method -of Rermbursement on Physicianis’ Fees +
The empirical results in the study should, bf"course," +and: ‘Beneficiaries’ Utlllzallon Washington, D.C.,
be . regarded as preliminary. Better measures of <> Robert R. Nathan Associates, 1973 .
consumer information on¥ee levels, and of input prices * - Newhouse JE:-A model of physician pricing. Southern .
¥ - are desirable. The data on the cost of living across Economic Journal 37:174-183, 1970
.~ - =" " SMSAs ‘are quite incomplete. Nevertheless, the 8. Pauly MV: The doctor and his workshops, in press.
T conformity of lhf results with the increasing monopoly 9. Reinhardt, UE Commems on Sloan and Feldman.
T model is stnkmg Not -Tg the measure of physician- hn: Competmon in"the Health Care Sector: Past,
Lol " stock suggested” by fhat model far ‘more useful in . Present and Future (Greenberg W, ed.), Washington,
: explaining price . thdn the physician-population ratio, D.C., Federal Trade Commission, 1978,pp 156-190,
. but other varfaples’ that could only have been suggested 10. Satlerthwaite MA: The effect of increased: supply-on--
for inclusion'by the i increasing monopoly model suchas. °  €quilibrium price: ‘a theory fdr the strange ¢ase of’!-
the percent -of families: headed by’ fernales, are highly physicians services. Northwestern Umversny Qemer
significant.  Judged on both, of . these - ‘grounds, the  for Health Services and POI'CY Research’»November
increasing monopoly must be rega'rded as. a strong 1977 Lo
competitor with the target income model (and with the [11. Slogn FA: Physician fee mﬂauon evrdcnce for th -
neoclassical compeuuve model).. in explammg price L lat€ 1960’s. In: The Role of Health Insurance in the
formation for physrcrans services: Moreover; it appears Health Services Sector (RosetLRR, ed.). New York;
‘possible that the increasing monopoly. model could National Bureaq of Economic Reséarch, 1976 pp
provrde an explanation of the prlcmg behavror of other B ' 321-354 . U
servrce industries. . . __«s» ‘ 12. Sloan FA, FeldmanR MOﬂOpOllSllC elements in the

. v

% market for ‘physicians’ sérvices. In: Cempetmon in
’ the Health Care Sector: Past, Present and Future
. (Greenberg W, ed.). Washmglon DC 'Federal
g }Trade Commnssron 1978, pp 57-131- .
13. “U.S. Bureau:of* the Census Coumy and City Data
Book 1972 Washmgton DC U.S. Governmem
‘ Printing Officg, 1973* % 7. % *
14. Wooldridge J: The Prrce of Medlcal Care as Re- -
. «flected in a\Survey,of the 100, Largest\SMndard
"Metropolrtan Slatrstrcal :Areas. POlle Analysis
Series No..10, Mathemauca lnc 3 November 1975

The main ‘implication - of lhese results rs that
. consumers may, in fact, through lherr market chorces,
exert substantial influence over the pricing declslons of
primary caré physicians. In other. words, these results
suggest that- lf consumers have access to comparative
information about primary care physicians, they may -
'-r-collecuvely be far from powerless in their dealings with
. prlmary care ‘physicians. These results, however, do not
- . give pracucal advice as to’how consumer access 10
: information. about competing physrcrans can be
improved. . BN

“
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Addlng ‘the coeff'Elcnls on W and Y and sublraclmg | yields 3.8, = .» .0 . . . AT .

" approximately cqunvalenl in value and opposite in sign to the 3.9 coeffitient on .~ e RN Tove
CL." As discussed in note -11. -this result.indicates that ‘CL is functioning as a* ’ ’ L -

simple cost- of living dbfhtor for all variables. ‘
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, ABSTRACT O A two-equatlon quel of the supply and demand for dental services and four-
N equation model of the joint determination of the quantities and prices of physician and hospital
, ) serviges are mvesugated with aggregate time-series data, 1950rl970 and 1949-1975, respectively, ~ ..
. ‘ lnstrumental ‘variables ‘with the Hildreth-Lu autoregressrve techmque are employed; separate
- * parameters for. the mcome and price elasticities of the insured and unmSured populatlons -are

E

'esumated

b
\

_lConventlonal economlc behavror is evrdent on both the demand and sypply sides of the markets In.
partlcular, the estimated pnce elasticities of supply are 0.71 and lfi4 for physician “and- deittal

. S

'
-

oot

services, respectively. The estimated elastrcrty of supply is umtary wnh f'eSpect to the aggregate stocks

_of both physicians and dentists.

INTRO DUCTION

In this paper, we mvestlgate the aggregate supply and
demand functions of physician and dentist services. The

properties of these, functions have both short-ruﬁl

rmplrcauons for responses to increases in the demands
for-ose:wces whicli mlght be precipitated by national
health msurance, and long-run implications for the
consequences of health manpower policy. Recently, the
interest in the propertles of these funcuons has
intensified with the'renewed débates over national

health insurance and’ manpower policy, and with the,
recent emergenc?and popular acceptance of the “taréet"

income” hypothesis respecting physician and dentist
supply behavior and the role of mar‘ket forces in
allocating health care resources We hope that the~
empirical research présented here will help to resolve
some of the issues which revolve around the properues
of these functlons

- ®The empirical work reported here departs from recent

' approaches to the issues in questlon 1h that it is based on

aggregate time series rather than cross-sectlon data. One
of the first studles of the physrcran market was

'The agthors,who are employed by the Bureau of Health Manpower. U 9 D Hok . W.. wrote
this pag® in their privale capacityipo endgr\emem by U S:D. HrE W is intended or implied.
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undertaken by Feldstein [1] with aggregate time-

series data spanning the period 1948-66. Feldstein’s __
conclusions from his study have had a profound effect_.‘i‘.b
on the thinking of many economists. His paper is often ™
. cited as evidence that traditional economic models are

not applicable to the markets for health services.
Perhaps because of Feldstein’s peculiar empirical results
the time-series data have tended to be ignored in favor
of cross-section’ observations obtained from survey or
census data. As will be seen below, our empirical results
— Judged from the standard statistical and economic-
theoretic viewpoints. — are quite good suggesting that
perhaps these time-series data can be further exploited
in  modeling the markets for health services
* Furthermore, our results essentially refute Feldstein’s

* . “conclusion that orthodox economic models do not

characterize the markets for health services.

The remainder of the paper consists of three parts. In
the next section we present the formal models from
which the estimating equations® are derived. In the
subsequent section, we present, the estimates ‘of the

physician and dentlst supply and demand functlons, -

respectively. The results are summarized arn'd
conclusions are presented in the last section. »

A
- i :




THE MODELS C i S o \/esllmale the parameters of demand funcuons for -
physician. and hospital.’ servnces ‘Moreover, the -
confounding of the behawor of" the msured ‘and. the .
uninsured in such modéls:has had senous consequences :

¢ for properties of the emplrlcal esumates of lhe
parameters 6f the demand functions: ln the esumauon

" of the model analyzed in this paper, ‘we' ‘Have avoided

" these problems by separating the demands of lhe
insured and uninsured.

The behavioral equations of the models are specnfled
in per caplta‘t,erms, which restricts the functional form
of the, aggregate demand and supply equations aad
enhances the efficiency of - the.. estlmates of the
parameter& “Fhis. enhancéiment derives~ from - the

" service as generated by two distinct populations: the corfelations between the variables in the estimating
unmsu' qu. who'" pay the full market prlce for ‘equauo_ns bemg.S|gn|ﬁcant.ly reduced in aggregal!ng the
services 'and the., ‘ifisured”* who pay a ‘‘net” price percapltaequatlonstodenvet_heaggregateequatlons.
which. IS 1ess"than the full market price paid by the : . o
unlnsmed The concept of the models is illustrated in The Demand and Supply of PhySician Services
Flgurel which depicts the equilibrium condition. In Since phys:c1an and hospnal services are often
Flgurel theaggregatedemand function D js the sumof ° consumed. jointly, the model of physician services
the demand of thé uninsured, d,, and the insured, d.. includes equations for the ‘demand. and ,supply of

o _ hospital services. The behavioral “and aggregated

¢ %+ equations of the physician services model are as follows.
: - The ave[age *-annual quantities of physician and
3 : hospltal serviced demanded by each uninsured person

.

are given, 55pectnvely, by i
q, =3, +ap’ ¥ ay +ar . ,"j'(kl)

bu +bp + by, + b_,r\ ~(2)

where p, and r, are the prices of the respective services

. and y,, is the per capita income of the uninsured in year

E g “The average annual quantities of physician and -

hOSpllal services demanded by each of the insured are

given, respectlvely, by

The objective of the. exerelse reported here was to
S ; explain the prices and’ quanlmes of physician: and

. dentist services using the simplest models of economlc
- .theory possible. Thé quantities are measured by the
+..total real annual expendm;res on physwlan and dental
services in the U.S., whlle the prices are measured by the
" respective fee components-of the Consumer Price Index
relative to the overall value of” the Consumer Price
Index. The basic modeling assumptlon was that these
. observed magnitudes - were: - generated by the
- equilibration of the aggregale demand and aggregate

supply of physician and dentist services. R
The models treat the’ aggregate demand for each'

Zu\

e Y Lt
3

i
RV 9
.-+ Figure 1 . _
i i ) . 9, = 4, + asktpl_+ agy, -+ a7|lrl )
The demand curve of the insured can only be plotted ' - ?'b. + bkp, + by, + bjlr, 4)
for a specified value of the proportion of the full price where k, and l- are the proportions of the respective
. paid by the insured, denoted by k; therefore, the prices pmd by the insured and v, is their per capita

§ position of the aggregate démand curve D is a function income, The demands for each type of service within
- of k. For a given.supply curve S, the equnllbnum full - eachs populatlon group are interrelated through the -
price P and the proportion k of the full price paid- by (he ~ prices of both serV|ces appearing in each demand”
insured must be such that the sum of the uanm.y “  equation.
demanded, q,, by the uninsured and that by the isured, TWé supply of physician services per physician is given
G equals Q, the quanmy supplied.at the full price P. by S o _ )

. :*One notes that in this model, a coordinate (P, Q) lies R - S . ' v
" ',;':on both the aggregate demand function and the , W= Yo+ Y, P+t 3
aggregate supply function. This is in contrast to model$ where t is included as an argumient to determin the current
proposed by others, e.g., [1] and [2], that do not " state of technology. The supply of hospltal services per
explicitly distinguish between the separate demands of hospltal bed is given by -
" the insured and uninsured but treat aggregate demand - '

¢ as an average of the dcmand of both groups at some Z, = Au + A,r“+ Ayt ‘ )
' “‘average’’ aggregate price. In these latter’ models, - the The aggregate demand and supply functions investi-
coordinate (P,Q) lies‘only on the supply curve; for the gated empirically are derived from equations (1)-(6) by
demand curve to be identified, an unobservable muhtiplying each by the sizes of the relevant pobulatidns,-
aggregate “‘average’’ price must somehow be estimated. and-adding the aggregate demand functions of the insured .
% The estimation of such an average demand price has and uninsured populations. The national aggregale
' been a major stumbling block in previoﬁs attempts to demand and supply syslem thus derived ist

. A
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'Q, =aN(H) + apN(-L) & 2.,
+arN(-L) + aN| +akle

+aY, + a,llr'Nl A
L Q. =, D+YpD+YlD "_,""”(8)
Z, = b"N(l l) + pr(l-J) + by,
A4 BN + NI + bKpNI,
R bhvn + brN] : 9
FA =AH + A rH + AtH, (10)

Q,=0:2,=2, an

.Y

in'ihe’system (7)-(11) Q, and Z are the total quantities

.. of physician and hospital servnces respectively; N and I,

. deflated by

E

are, respectively, the size and proportion msured of lhe
national population; Y, and Y, are the respective
incomes of the uninsured and msured populations; and

- D; and H, are the total number of doctors and hospital

beds. respeclively. in year. t* The measure of each
variable in system (7)-(11) is as follows:

Q.Z;: The quantities of physician and hospital
services were measured _by total annual expenditures
the appropriate component of lhe'
Consumer Price Index.

p,.T,: The respective pnces of phyleIan and hospital
services are measured by the respective fee components
of the Consumer Price Index relative to the gverall value
of the Consumer Price Index.

N': The measure is the total U.S. population.

I;: Two alternative measures of the proportion of the
populauon “‘insured’’ were available: the proportion
having hospitalization coverage and the proportion
having  surgical coverage. Because of the
interdependence of the demands for hospital and
physician services, neither measure fully encompasses

the effect of the “‘insurance’” on the demands for .
- services. Therefore, the choice of an insurance variable

was made on empirical grounds. The surgical coverage
variable gave the best results in terms of statistical
performance, so it is used throughout the estimation
prpcedure as the measure of 1.

k,, 1,: No series on the proportions of the respective
pnces of physician and hospital services paid by the

insured are available. Therefore, proxy variables for the -

true k. and 1 had to be created. Whilé the respective”
gross prices, p, and r,, have been systematically rising, it

~ was inferred from the ratios of direct payments paid by

individuals to total expenditures for physician and
hospital services that kp and Ir, have" been
systematically declining through time. Therefore,
various power functions defining k, and 1, as functions
of reciprocals of powers of p,andr, were used as proxies
Yor the unobserved k and 1 .

Y., Y,: The measures are the total personal income
of the insured and uninsured, respectlvely With the
exception of three sample years of the Health Interview
Survey (HIS), the mcomes'of the lnsured and uninsured

Q

RIC

Aruitoxt provided by Eic:

™

‘uninsured in
RCgl‘CSSlOI‘lS of the-estimated mean family incomes of -
the two groups, omo various powers of total personal

'pdpulations have not been measured. It was therefore

necessary to derive estimated senes for Y, and Y, from
three HIS estimates of family income of the insured amd
the years 1963, 1968 and 1974.

income were used to_generate estimated series of mean

family incomes. These estimated series. were divided by ...

the series of average famlly size, to estimate per capita

income, and the’ resultmg series were multiplied in turn

by series of Nl and N(1-1) to obtain Y, and Y.
respectively. :

D,: The number of doctors is measured as the total
number of physicians alive in the U.S. Some researchers"
have used the number of active physicians in'similar
contexts, but the number of active physncnans, being a
function of the aggregate level of economic activity and
the state of demand for physicians’ services, is an
endogenous variable. -

H,: The number of hospital beds is measured-as the
total number of hospital beds in the U.S.

The Demand and Supply of Dental Services

Since the market *for dental care is not intimately
connected to,other health care markets as the market for
physician services is, the dental service model considers
only the demand and supply of dental services. Another
feature of the dental sector that affords further

slmpllflcauon of the model is the relative absence of

“insurance.” By 1970, only 6 percent of ‘the,population
was participating in. a _dental prepayment plan.
Consequently, we are able to abstract from differences
in the income distributions between the insured and
uninsured. *populations, and (o - assume that

aggregate demand function by a constant amount which
is proportional to the proportion of the population

insured. These assumptions are reflected in the

specnflcauon of system (12)-(15):

qul = ao + alpl + a2¥ul (]2)
9, =3, . (13)
R q, =b, + bp + b,t (14)
. le = Nulqul + thil ‘
Q, = Dy,
Q= Q, (15)

where:

Q; and Q, are the quantity of dental services demanded .

and supplied, respectively, measured by the total real
annual expenditures on dental services in the U.S.;

q,, is the real quantity of dental services supplied per
dentist in year t;

D, is the number of dentists in year t;

q,, and q; are the real per capita quantities demanded by
the uninsured and insured population, respectlvely, in
year t;
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N, and N, are the number.of people, respectively, in the
uninsured and insured population in year
p, is the average price in year t of a unit of dental
service, measured by the dental component of the
Consumer Price Index relative to the general price level;
y,, is real annual personal income- per capita of the
uninsured in year t. ' '
% he definitions of Q,, and Q,, are employed to derive
the aggregate demand and supply functions (16) and
(17) on the assumption that total personal income is
distributed among the insured and uninsured according
to their proportion of the total population:

Q, = a,N(-1) + apN(1-I) + aY (I-1)

+aNI (16)

Q,=bD + bpD, + b,tD, a7

w\ere N, is the size of the population in year t, 1 is the

prdportion of the population covered by dental

“‘ins\gance,” and Y, is total real- personal income in

veart

, ¢
EMPIRICAL.RESULTS

The Supply and Demand for Physician Services

.Data for estimating the instrumental and proxy
variables and parameters of the model were obtained
from standard statistical compilations.! The estimates
of the physician service model are ‘derived from annual
observations compiled fof the period 1949-1975. All
equations « were estimated with the Hildreth-Lu

~ autoregressive technique..

Table 1 shows the simple correlations among variables
of the physician service model. The correlation among
these variables is extremely high, which has. profound

»

! ANl the time-series of the variables, with the exception of 1. Y, and Y, were
obtained from [6] supplemented by [7]. 1, was obtained from [ﬂ supplemenied
by unpublished data from the Health Insurance Institute. For the years 1967-75.
the number of persons 65 years of age and over having only Medicare hospital
insurance, estimated from information provided in [4]. were added to the
measure of | obtained from the Health Insurance Institute. Y, and Y, were
obtained for the years 1963. 1968, and 1974 from {4].

”

Table 1. Simple Correlations Among -
Variables — Physician Model

p r NihY, N Y D tb H tH
»

p 1.00

r 097 1.00

N(1-1) Q.95 -0.95 1.00

Y, -0.90-091-095 1.00

NI 097 0.95-099 097 100
Y, 0.88 0.96 0.99 -0.88 0.90 1.00

- D 0.97 1.00
tD 097 099 1.00
H . 002 . 1.00
tH 0.84 0.10 1.00

implications for the precision of the estimates of the
paramters, and makes them very sensitive to the choice
of the measure of physician and hospital sérvice prices.
In additiof to the observed values of the price variables,
a number of alternative instrumental variables were
employed in ¢stimating the parameters of the model. It
was found that measures of the variables that reduced
the correlations ‘between the regressors tended to
improve the precision of the estimates of the parameters
(i.e., reduced the variances of the estimates) and also
_tended to give estimates with the gheoretically correct
< ‘signs. In most cases, we were able to find measures of
price that gave very precise estimates of the parameters.
In the following discussion of the empirical results, we
report the most precise estimates that we found.
~ The tesults of estimating the demand functions for
physician afid hospital services are shown in Table 2.
The observed values of the:price variables were used in
estimating the equations reported in Table 2. The signs
of all the statistically significant_ estimated coefficients
are, as one would expect, on the basis of conventional .
theory. The demand for each.service is seen to vary
inversely with its price and that of its complement; and
demand increase with income. Overall, the estimates are
highly significant — 8 out of 12 of the estimated
coefficients are significant at the 99 percent level of
confidence. The statistical significance achieved with

Table 2. Estimated Coefficients, Demand Equations

. v
‘ . Cosflicient Annual Compound Rate Elasticity of Supply
Equation of Technical Change with Respect to
Constant  Price Time ' Physician

Physician Serviced ' - 0.98

Coetficient '0.20° 0.412 0.006? 314

Standard Error 0.08 0.28 0.04

Elasticity 0.41 0.38 -
Hospital Services . -

Coefficient -1.46° 0.14 0.d32°

Standard Error 0.77 0.15 0.012

Elasticity / . .

Significant at 99 percent level of con(ider;ce (t?2.47).

EN ’
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Table 3. Empirical Results, Supply Equations’

-/'Qoefficienr

Insured Uninsured R2
Equation . ‘
. Net Net Full ' ) Full
Physician Income Hospital . Physician Income Hospital
Price : Price ' Price . © Price
Physncaan Services ) .
Coetticient Lo 277 - -0.24 -0.064" -9.94° .22.02* -0.90 0.9920
Standard Error 0.73 0.32 0.28 ' 337 7.94 - 0.92
Elasticity ' 2.17 T . ' -3.41 2.12
Hospital Services ) ‘ ‘
Coetficient -1.012 -0.02 -0.04% -4.69% 14.17% -1.29 0.9910
Standard Error . 1030 . 015 0.009 160 . 386 0.45°
Elasticity 0.17 . 0.15 -148 © -+ 123 0.33
2significant at the 90 percent level of confidence (t ) 1.31) , *
®Signiticant at the 95 percent level of confidence (t ) 1.70) ™

“Signiticant at the 99 percent level of confidence (t ¥ 2.47)

the time-series data is remarkable, since &h demand
équation had eight parameters and was estimated with
27 observations, and Since there is a high level of
correlation among the regressors. Déspite the limited
number of observati8ns and the high correlation among

- the variables, the operation of the market-mechanisms
depicted by the model are clearly making themselves
evident in the data. .

The only disappointing aspect of the empirical resulls
is the failure of the estimated coefficiepts of income in
the demand of the insured to be sngmflcantly dlfferem
from zero. We have not yet tried to resolve the reason
for this result. However, dtatistical msngmﬁcance of
insureds’ income is. persistent throughout all
_specifications -of the demand equations we have
estimated. ‘ :

It is interesting to note the ‘“‘high”’ estimales of the
elasticities of demand with respect to.-the prices of
physician services, and 16 the income of lhe ‘uninsured,
J.e., those with an absolute value greatgf than one. We
have .not yet investigated problems “of specification
which might lead to upward bias in the estimated price

- elasticities. However, it is clear that most estimates of
these price elasticities currently cited are derived from

- cross-section data which contain significant errors-of-
measurement leading to bias in estimated coefficients

" toward zero. Consequently, while some of the
elasticities reported here- may seem relatively high in
relation to those teporied by others from studies -of
cross-section dala, the magnitude of 'upward bias, lfﬁ.
any, cannot be deducted through comparisons with
estimates deriv¢d from cross-section data. Further work
needs to be done on isolating the extent of bias in
estimates derived from both types of data. ‘

The results of estimating the supply functions for
physician and hospital services are shown in Table'3.
The hospital service supply equation was estimated with
the lagged value of the observed hospital service price
serving as an instrument. The hosiqilal supply function

: ‘ TR

P ¥

' et

is troubled by a hlgh degree of auloccrfefauon the”’
- value of the first-order coefficient of autocorrelation is

0.95. Modeling the supply of hospital services requires a
much more elaborate treatment than we have given it’
hete.

Desplte the high level™of correlation among the
regressors, the estimated coefficients of the physician
service supply function are stausucally significant at the
90 percent level of confidence or better. The observed
values of the price ‘were used to estimate the equation.

The results indicate’ convcntlonal economic behavior on .. "y
the part.of physmans “The elasticity of demand wnh*"

respect tq- pnce ‘computed at the means of the
observauons mdlcates that physicidns’ short-run\supply
response . is “price - melastlc Systematlc technologlcal
change, as measured by the coefficient of the time

variable, has increased the average physician’s supply at ‘
-a compound annual rate of 3/4 percent.? The long-run

response of the aggregate supply of physicians’ services
to an _increase in the number of physncnans has been

unltarlly elastic.
~The contrast’in the results reported in Tables 2 and 3

and those reported by Feldstein [1] is striking. Unable to
obtain “‘satisfactory’’ results after calculating an untold
number Of regressions, Feldstein concluded that the

market for physician services. must be in permanent ..

disequilibrium.’ He interpreted his results as indicating
that physicians act in concern to maintain permanent
excess demand in order to enhance their. discretionary
‘control over the types of cases they treat. He
summarized the significance of his paper by suggesting’
that because his estimates were at variance with the
implications of ‘‘traditional economic analysis,” a
reformulation of policy toward physicians’ services and
prices might be warranted. Based .on his unsuccessful
attempt to fit alternative models to aggregate time-series

Over the 27-year period, the physician supply function shifted 21 percent due
to technological change, which is approximately a 3/4 percent annual compound
rate of increse.
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Table 4. Slmple Correlations Among Varlables -

Dental Model

p - N - Y, NI ‘D tD

1.00

N N(1 % o087 100

097 087 1.00

NI 070 041 077 100 .
D 0.91 - . 1.00

tb . 092 ' 0.99 1.00

data, he concluded that ‘‘the institutional setting of
‘medical care and the doctors’

_personal motivations
make the conventional economic models inadequate
descrlpttons of physicians’ behavior.”” The empirical

conclusions. The economic behavior on the supply side
of the market for physicians makes itself apparent in the
data, and is entirely consistent with one’s expectations

--._drawn from «conventional theory The . physician’s
".'.{supply of services is upward-sloping in the pricg-
_* quantity plane, and the aggregate supply of physicians’
-services shifts out as the number of physicians increases.

. For ‘every 1 percent increase in the total stock of,

e physncnans the aggregate supply of services increases.
1 0.98 percent. One notes that this conclusion prevails

irrespeclive  of whether the physician’s underlying

",‘supply of labor or work time is *‘backward-bending."’
;-z.FOr the measure of output analyzed is that of the
R ,.,physnclan s firm, which employs the physician’s time as .

"omy -one‘input and which can consequently.expand
producuon with increased use of other lnpuls even while
-+ feducing the input of the physncnan sown lime.}

" The Supply and Demand of Dental Services

Data for eslimating equatlons (16) and (17) for dental
servnces consisted of time series covering the period
1950-1975.* The equalions -were eslimaled with the
Hildreth-Lu  autoregressive = technique. - Simple

2

... results reported above, however, contradict both his .

correlations among the regressors are shown in Table 4.
As- in the physician service model, the correlation
belween the variables is quite high, making the estimates
sensitie to the choice of measures of- price. In
employing alternative instrumental variables, it was
found that use’ of the regression of p onto the raw
variables D, Y, N, 1, and T as an instrument for p gave
the most precise: estimates of the demand function

. parameters, while the regression of p onto Y gave the
“most efficient estimate of the supply function.

Table 5 shows the estimates of the coefficients and

" their estimated standard errors, as well as average

elasticities computed at ‘the means’ of the observed
variables.

The estimated cocfficnents of the demand equation
have the theoretically correct signs and are statistically
significant at the 99 percent level of confidence. The
demand of the uninsured for dental services is income- .
elastic, and is exceedingly price-elastic according to the
estimates from the time-series. The extremely high price
elasticity of demand reported here is in marked contrast
to estimates reported by others from cross-section and
survey data. Again, however, we note that many errors- .
of-measurement and inconsistencies inherent in survey
and typically exploited cross-section data bias estimates

* obtained from them toward zero. Further work is .

necessary to reconcile the estimates obtained from the
alternative types of data.
The estimated coefficients of the supply function

-have theoretically correct signs and although not as
precise as those of the demand function, are statistically

significant at the 90 percent level of confidence. The

_ price elasticity of supply calculated at the means of the

- physician’s time, see

IFor a theoretical eXporation of the conditions under which output can |
increase.in response to change in price despite a decrease in the input of
{s

4All the time series of the variables, with the exception of 1, were obtained
frgm {6) supplemented by [7]; I ‘was obtained from {3]. The series ofD prior 10
1958 was revised to achieve conststcncy in the exclusion of new graduatcs from
urrent year estimates of the stock of dentists.

’ Table 5. Estimated Parameters bf Supply and Demand
Functions for Dentdl Services -

(e
. Standard

Equation Variable Coetfticient Error Elasticity*
Demand- . .
uninsured Constant 492 1.55
Demand- ) ' ) - .
uninsured "Price 668 . 2.19 -4.18
Demand- ' : ) .
uninsured Income 2.67 . 0.59 ) - 214
Demand-

- insured Constant 3.70 ) 0.92
‘Supply . Constant -4.88 ’ 257 e
Supply Price 4.62 ‘ - 2.84 : 2.88
Supply . Time 0.026 0.019 1.04

‘For every 1 percent increase in the number of dentists, the aggregate supply of dental services increased by an average of 0.95 percent.
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observations is 2.88. Over the period, the aggregate
supply of dental services has increased 0.95 percent for
each 1 percent increase in the total number of dentists.
_Finally, technological change accounted for a 54 percent
incrgase in the- supply of services over the 26-year
period, a compound annual rate of about 1.75 percent.

suMM'ARY AND CONCLUSIONS

We have reported the empirical results of our -
' estimating aggregate' supply and demand .functions of-
physician dand dental services using national aggregate:
time-series data. The equations estimated were parts of
_ simultaneous-equation systems." First-order: autoregressive

models were employed to obtain estimates of the para- .

meters of each function. The empirical results indicate
conventional economic behavior on the part of both
physicians and dentists.

The estimated pnce coefﬁcnenls in both supply
functions were positive and statistically sngmflcanl the
estimated price elasticities of supply were 0._41_ and 2.88
for physician and dental services, respectively. The
implication of these results is that an -increase in the
aggregate demands for servnces can call forth supply
responses lhrough pnce-equnllbralmg mechanisms in the
short run. Irrespective of whether or not the individual
practitioner’s supply of time is backward- bendmg, the
output ofithe firm is evndenlly responsive lo mcreases in
product price.

With respect to the long run, increases in the slock of
- practitiongrs result in increases in the supplies of their
services. The estimated elasticity of long-run supply is
essentially unitary with respect 1o the aggregate stocks
of both physicians and dentists. Consequently, healtif”
manpower policy designed to stimulate the production
of physicians and -dentists can be expected to lead to
increases in the supplies of services as well as to exert
significant downward influences on service.prices by
virtue of the high price elasticities of demand for both
medical and dental services. : _

As o the supply sides of the markets, behavior on the

demand -sides can be given -traditional economic

" interpretations. The demand for dental services is elastic -
with respect to both income and price. The demand for
physician services is generally dependent on price and

income, and on the prices of hospital services. Even the
““insured’’ are seen to be very sensitive to changes in the
net pl%:es of physician services. Although less elastic
with respect to price and income, the demand for
hospital services is sen)smve to the price of physician
servnces . ’

From the empirical results ‘presemed in this paper, it
s clear that an orthodox price-equilibrating economic
model can plainly resolve behavior in. the markets for
health services. These results clearly refute Feldstein’s
work (1] on physicians’ services, a work ‘that is
frequently cited as evidence that orthodox economic
‘models are not applicable to the market for physician
services, and by implication, not applicable to the

ERIC
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,_»":.Ser!es 10; U.S.'DHEW s
5.-Ro KK, Powers JA: A behavior model of physxmans T

market for dental services either. His réported inability

to detect ‘the operation of traditional markel' forces in

time- serles data has led many: to bellevc that market
forces. are either absent or Operale in perverse ways in
the heallh care system. The results of the modeling
mveslngallon reported in this paper,” however,

; demonslrale that the operation of market forces clearly -
.makes itself apparem in the. aggregale time-series data.

é S
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The Effect of Local Physician Supplyonthe
Treatn\ient}.gf Hypertension in Quebec”

/

/
ABSTRACT (0 The primary objective of this analysls is to estimate the impact of the/llocal physician
supply on the annual Coil and revisit rate for the treajment of essential hypertension. The analysls is

based on the medical ut}lization of a sample of 150,000 beneficiaries in ‘Quebec <o ering the period* E 5" -

from -the inception of universal health .insurance in 1971 to 1975. The sample, of whlch""i
" approximately 13,000 had been seen for essential hyper)nslon durﬂg a one- -year penod was
- atlfled by location, age, sex, and famlly income, . /

Holdmg patlem age, sex, income, location and a proxy measure of health status constant; we;can
report the*following regarding treatment of hypertension. The effect of the local GP to population
ratio is to increase cost. The effect of the local specialists to populatlon rauo;s to reduce cost and the
revisit rate, although the magnitude of the effect is very small. Holding constant the local supply of
physncnans costs are slightly higher, but therevisit rate is lower if the treaung physncnan is a specialist.
Costs are nsmg at approxlmately 10 percent per year., . / : .

\ -~

‘These. msult& show Ahat the trealment of hypertension is not mdependent of the Ibcal physmlan
.-vsupply Sl‘ he TOst- of l-rea mgm increases as the number of GPs mcreases/ but decreases as the numbér—

; |NTnopd_

" hypertension (highgblood pr

r]

One of " the foremos\t}ne&lih
et

important single risk faCtor for 'har'cihss of disease —

cardiovascular disease — that. kllls and cripples mere .

people than any other. Effective treatment is available
but infrequently applied.’”"

*The research reported herein was \upported in part by the U.S.-Department of
Health, Education, and Welfare (National Center for Health Services Research),

under contract numbers HRA-230-75-0166 and HRA- 230-75-0167. The opinions
and conclusions expressed herein are solely thosc of the authors and should not
be construed as representing the pohqnor opinions of any agency of the United
States government, or any institution in the Province of Quebec. public or
private.

'Milion C. Weinstein and William B. Stason, Hypertension: A Policy
Perspective. Cambridge: Harvard University Press, 1976. This study focuses on
the Umlcd States. The introduction draws heavnly on this squrce.

Qt specnahsts mcreases'irhe mggnuude of both these effects, however /lends to be small. The change
Syt ".rQOSI per visit rather than the number of visits. Low income

/
‘/

Ninety- ﬁve percent of hypertensives have what is
called ‘“*essential hypertensjon,”’ which meas nothing
more specific than the presence of high artenal blood
pressure. Despite the associations if often conjures up, it
does " not imply any psychological syndrome.
Frequently, in fact, there are no -outward
manifestations, either physical .or emotional.
Hypertension is not a disease, it is simply a quantitative
deviation of blood ,pressure relative to the norm for a
given population. ‘

There are, however, clinical- consequences of high
blood pressure, which manifest themselves primarily in.
the brain, the heart, and the kidneys. Brain strokes are

_likely; "coronary -artery disease develops at an

accelerated rate, manifested in exertional chest pain
(angina pectoris), and heart attack (myocardial
' . Lt
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infarction); kidney failure because of arteriosclerosis of
renal b‘lood' vessels is possiblé. All these conditions are
accompanied by significant risk of death and
considerable morbidity.? E

The objective of treatment for essential hypertensnon
is- to lower arterial blood pressure. Currently - the
administration of antihypertensive drugs constitutes the
main method of treatment, although adjunctive efforts
to facilitate management and to reduce other risk
factors for cardiovascular disease (such as high serum
cholesterol and cigarette smoking) may be of additional
benefit.. Clearly- much of this treatment involves
physician-patient contact, which is the principal source
of information about the medical process available for
our analysis. The major component of the medical cost
for treating hypertension is medication. Although the
cost of medication is substantial, prescribing it is
relatively routine and is generally not a separate

. reimbursable medical procedure in elther the U S:orin
Quebec.’ -

The analysis presented below addresses the question
of the relationship between the local physician supply
and the choice of treatment mode. This question is
central to much of the current policy discussion
regarding the expected dram,atlc expansions in the U.S.
physician supply and qat ssues such as national
health insurance. The analygis’ss based on data from the
Universal Health Insurance Plan in the Province of
Quebec.

Hypertension was selected for this analysis because of
the substantial- range of physician discretion in
determining an appropriate treatment regfmen, It is
apparently medically and professionally acceptable to
see such patients anywhere from less than once to
several times a year.*

Much of the variance is probably ‘due to the nature
and condition of the particular patient. Nonetheless,

substantial ‘anecdotal evidence suggests that physician-

discretion is great and that the wide range of treatment
is not subject to professional review.

The analysis below provides empmcal estimates o
how much, if any, of the variance in the amount of
physician services for treating hypertension is due to the
local physician supply. In other -words, does the

available supply of physicians: in" an area bear any.
* relationship to the revisit rate or cost per year of treating
_ essential hypertension patients?

2ltu'd. o

The cost of medication consulules most of the medical cost of treating hyper-
tension. Weinstein and Stason assume total treatment cost for hypertension of
53157 to $411 per patient year, after the first year of treatment, depending on
medication used. Medications are 50 to 80 percent of the medical cost; their
assumed thrée physician visits per ‘'year are priced at $54, or 13 to 30 percent of
the medical cost of treatmemt (ibid., p. 82). Since 1972, persons on public
-assistance in Quebec have received free drugs. The rest of the population,bears
the cost of drugs directly, although some supplementary insurance for drugs and
medications is sometimes provided by employers.

“Weinstein and Stason assume’ three visits per year éfler 'Qhe first year,
although no source or justification for this number is gweﬁ We werc unable 10
find any recommended revisit rates. in lhe literature.

e :
R
) . - ~ e
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Other conditions, such as patient and physician
characteristics, obviously also affect the treatment
mode, Our analysis,°t,herefore, controls for physician
‘characteristics such as age, sex, specialty, as well as
patient age, sex,-family income, and general health
-status apart from.the presence of hypertension (such
. as the presence of diabetes). Since there is no out-of-
pocket cost to the patient of a medical service in
Quebec, the decision to have a patient return more
frequently for care is* priimarily determined by the
physician,® Moreover, hypertension apparently does not
manifest a syndrome that might encourage the patient

to seek more medical care to relieve -pain, as, for -

example,- arthritis would. The patient accepts the
diagnosis and decides whether or not to follow the
physician’s advice. Patient initiation of more care is less
likely than in many other chronic conditions, where the
symptoms are much more obvious.

The rest of this paper consnsts of three sections, The -

data are discussed in the next section. The subsequent
section compares costs and revisit rates for treating
hypertension. Xhe gfinal section provides a basic
econometric analysis of the treatment of hypertension in
Quebec, the principal analysis of this paper, and a
summary of the results. '

' DATA'

The Province of Quebec has had a free-for-service
universal hea[th insurance plan since 1971. The plan
reimburses nearly all of- the Province’s physicians for
services provided to the 6.2 million residents. The data
for this- project have been constructed by -collecting
utilization ‘information from the medical claims system

for a stratified sample of 150,000 beneficiaries covering:
* the period 1971 to 1975, The sample was stratified by

location (65 areas), age and sex (5 ‘groups), income (2
groups: chronic low income and non-low income) and

by year of the plan (3 years). From the.basic utilization

'sample, a subset .of all persons who had received‘a

medical service for a diagnosis of essential bemgn__

“hypertension was selected for the analysns presented
below,

COST AND REVISIT RATES FOR TREATING .
HYPERTENSION: UNIVARIATE MEASURES

This section provides én_introduction to the data by
presenting cost and treatment modes for hypertension
using estimated means and rates of change of these
measures- over time. We focus primarily. on three

sWe say primarily because even with universal insurance, which pays all

physician charges, the patient still bears the travel and time costs of recelvmg
medncal care.

See“A Study of the Responses of Canadian Physicians to the Introduction of
Universal Medical Care Insurance: The First Five Years in Quebec,” by Charles
Berry, J. Alan Brewster, Philip J. Held, Barbara H. Kehrer, Larry M. Manheim,
Uwe Reinhardt, final report for contracts HRA-230-75-0166 and 0167,
Mathematica Policy Research, Princeton, NJ. June 1978,

e
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Table 1. Percent of Physician Procedures for
Hypertension in Quebec for Selected
Age-Sex Groups 1974-75*

" . Physician Procedures for Hypertension

" Percentof Per:
Age-Sex Group Total Rank Patient Year®
'Procedures,
Female (37-43) ;g/ 5 3.69
Female (47-53) [ 3 3.53
Male (47-54) - - 29 2 3.67
1

Female (58-61) ~ 9.0

equal numbers in each age-sex group) stratified b
and income Only services for ICDA dlagnostlc c
considered hypertension. ’

v,'

°These procedures do not Include any procedures the

.hypertensive sample may have recelved that are not coded\as

essential hypenenslon Per patient year.is the mean of the
sample

‘ measures of the performance of the medical delivery

system: number of procedures,” number of office visits,

sex (4 groups), location: (urban, suburban, non-
metropolitan), family mcome (non-low and chronic
low), and. sample year.?
answered: ‘
e What are the basic distribution and composi-
tion of the medical procedures delivered for

the treatment of hypertension?

TProcedures and services are used interchangeably and refer to those medical
services which are reimbursed according to a fixed-fee-schedule by the R&gic de
’assurance-maladie du Québec (Régic). In this paper the, Régie i is sometimes
referred to as the Quebec Health Insurance Board.

For a description of how the sample was dnwn.-sec hilip J. Held and Larry

M. Manheim, ""A Test of the Vvalidity of Diagnostic Data From a Universal
Hypertension in Quech." Working Paper,

‘Maihematica Pohcy Research, Princeton, NJ August 1978, .

The followlng questions are

3685 -

- and total costs. These measures are-on a patient year
- basis, and are disaggregated by the beneficiary’s age and -

“of all services* recfiived.

‘some costs for laboratory and x-ray procedu

¢ As measures of equity in the medical system, '

“what are the.differences between income and, -

location groups as to the procedures received
~ for-the treatment of’h'yperlension""
e How have these treatment measures of hyper-
' tension changed over time?
- The relative and absolute magnitudes of procedures
delivered for hypertension in 1974-75 for our selected
age-sex groups are shown in Table . For females (37-

43), hypertension - accounts for 2.5 percent. of all"
procedures received and is the fifth most frequent

diagriosis; for females (58-61) essential hypertensign is
the most common diagnosis and accounts for 9 percent
Interestingly, the average
number of procedures delivered per hypertensive is

.'almosl umform across age and sex groups — at 3 5to

3.7 procedures per year. +
Selected statistics on the treatfyent of hypertension

for both the first and last- sample years (1971-712 and

1974-75) are shown in Table 2 for the non-low. fa'mj'ly
income beneficiaries. We observe that differences in

total cost per patient year, number of procedures'and .,

office visits, and cost pér office visit among age-sex
groups are not large. Total physician costs were roughly
$17 per year in 1971-72 and increased (at 10 percent per
year) to $22 to $26 per patient year in 1974-75."

W hile measures of medical procedures, costs, and visits in the treaiment of
hypériension are one set of indicators of the performance of the medical
delivery sysiem, we should not be oblivious to the shortcomings of this
approach, which is limited to the data coliectd by the Quebec Health Insurance
Board (R€gi¢) in the payment of medical claims to the providers of medical care.
The data which are the basis of this analysis are devoid of information on the
frequency and type of medications prescribed, the quality and amenities of care,
and the patient outcomes. But with due acknowledgment of these shortcomings,
the data employed for this analysis are better in content, sample size, and sample
design than most previous research had available.

the Healih Insurance Board (Régie) which exc medication costs but do cover
. They do not cover all these
ancillary costs because, while these procedures lrd reimbursable by the Regie,
they are also covered by another provincial agency in the hosprul sector whose
records were not available to this project.

loTl,\roughoul this analysis costs are reslric{ed to those procedures covered-by

L4

Table 2. Selected Slalisllcs for the Treatment of Hypenenslon in Quebep

. ' . . by Age-Sex Group, 1971-75(Non-Low Income)'
. Age-Sex Group
Variable Year ‘Female Female Male Female,
: 3743 " 47-53 ) 47-54 58-61
" Total cost per_ 1971-72 © $16.62 $1634 .7 .5 $17.87 R I £ %
patient year 1974-75 24.51 2222 ' © 7 26.00 ‘- 21.88
s Change per year 13 7% 10.7% ' 13.2% 8.7%
Total no. of 197172 " 307 3.04 3.04 3.20
procedures per 1974.75 N 3.57 ) 3.68 3.48
patient year Change per year 6.4% 54% 6.5% 8%
Total no. of 197172 2,09 241 222 253
office visits . 197475 2.47 2.49 T 2.2 2.45
per patient year Change per year " 5.7% 1.1% 0.1% 1.1%
Cost per office 197172 $5.48 $5.43 '$5.28 $5.18
* visit 1974.75 6.30 . 6.08 . 6.41 6.09
Change per year 4.7% 3.8% 6.6 % 5.5%

-

ASimple means. All cost data are pPhysician costs only. Approxrmate sample gize is 13,000 cases ofhypertension Change is the

compound rate of change per year.
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Table 3. Distribution of-Office Visits

for Hypertension for Females (58-61) by Year,
Non-low Family lncomes, 1971 75

oo

Ollrce Visits per
Patignt Year

Drsrrrbugron of Benelrcrarres (%)

g .
3 o
4 .
4 6.4 /8.5
6 4.2 58 ;
. T 36 2.7
.8 o 16 2.3
9 15 15
10 o : Q!.9 1.0
1M+ 2.8 1.9
Total : 1000 . 100.0
Sample size . 1,373 . 1,422

* ®Median \

Generally, the number of office visits pér patient year

was constant, but the cost per office visit-was increasing -
Total costs per patieMt year
increased at an annual rate of ‘9 to 14 percent, with .

at 4 to 7 percent per year."

females (58-61) having the lowest rate of increase, (8.7
. percem per year).
" No precise comparable cost esumales for the U S. are
available. But the costs in Quebec of $25.00 per year
‘(Table 2) are substantially below the estimate of $54.00
per year for physician visit costs assumed by Weinstein
and Stason in their - recent policy analysis of
.

An exception was ror remalﬁ (37-43), where the increase was 5.7 percent pcr
year, compounded annually.

e EAE . LS

hyperlens'ion."f. It thus appears likely that the cost per’: ~**

patient year, exclusive of medication, is substantially
less in Quebec than in the U.S.

The distribution of .office vrs or hypertension is
shown in Table 3. The: range o -offfice visits is quite
large, although the vast majonl (80 percent) of. the
beneficiaries had less than five office visits for
hypertension. The medlan was roughly three in both

- years, and the dlsfrlbut‘rgns were.relatively constant over

time. We can thus’ conclude that there were no basic

L shifts in the number of offlce visits per hyperlenswe
patient per year belween 1971 and 1974. As~a further -

‘measure of central lendency, Table 4 provrdes estimates
of the mean and standard deviation of physician visits
per year for Quebec and the U.S. While the age-sex
groups are not precisely the same,” the Quebec

estimates are very similar to the U.S. estimates. For ~

1974, the Quebec unwelghled mean was 3.38 while the
U.S. mean estimate was quite similar, at 2.9 to 4 visits ’
per year. Note, too, the similar standard devnalfons in
‘the U.S. and Quebec, roughly 2. 6in gol‘h 10cauons

Some of lhe basic statistics for femaTes (58 61) are
dlsaggregaled in Table 5. We observe" ‘substantial
dllferences Particularly interesting is the higher
number of of fice visits per year for low income persons,
holding location constant.. Also note the differences in
rates of change between the two sample periods.
Overall costs, number of procedures, and office visits
were increasing fastest in the urban areas, particularly
for the non-low income stratum. For example, while the

A

20 einstein and Stason, 1976.

B3Recall that Table | showed little variation in services per patient year across
age-sex groups in Quebec.

Table 4.-Physician Visits Per Patient Year for Hypertension
for Selected Age Groups in Quebec and the U. S., 1974

A3 ,_.

Ouebéc United States
Female (58-61) Male & Female (45-64)
Locatignof * B . Standard . Standard
the Visit . " Mean® Deviation Mean Deviation
Physician's office 2.61 - 259 L n.a. ' . n.a.
. Hospital ' 11036 na na. - . s na.
" Home : © 014 Tl na ‘ - n.a. n.a.
_Outpatient department® _ 0.23 . na. . na. n.a. Do
“* Consultation : 0.04 - na. B " na. : na. .
Total . 3.38 © Tna + 2.92103.96° 240t0270°
2Unweighted sample means of beneficiary utilization sample By definition, persons had to have at least one procedure for - L

diagnosis hypertension to be included. In all likelihood such gersons also had an’ office visit which impliés that person wrth R
hypertensuon but without a doctor vrsn inthe past year would not have been included in the hypertension subsample.
°Inc|udes emergency roomand a physrcran s omce |ocated in a hospital. . : . ' '
‘ cLower number is the mean for persons who *“ever had hypertension™ (2.70) and ““now have hypertension™ (3.14), mcludmg those
persons wholhad no doctor visits in the past year for hypertensron_ The higher number is the comparable mean for “ever had” and
“now have" bUt excludes those with no visit. The exclusion of the no-visit category would make this estimate most comparable to
the Quebec estimates. Source: ‘Hypertensron Unrted States 1974," Advance Data, November 8, 1976, U.S. Government Printing’
Office, Washington D.C., p 9.

‘ dlh:d



o Tabla 5 Number of Procedures, Oiiice Visits, and Total Physician Costs
AP Per Patlent Year for Treatment of Hypartension for Females 58-61 Years"

VLY

Numbe_r of Procedures
per Patient Year

L

. -

Number of Oftice Visits

‘Total Physrclan Costs

. per Patient Year per Parlent Year

Family Income

.o Change o Change Change
- Beneficiary 1971-72 1974-75  per Year® 1971-72 _ ~ 1974-75  perYear®  1971-72 1974 75, per Year’
’ Location %) - (%) T (%)
Non-Low ' : . _ _ _ . i
.. Urban 269 3.58 99. * " 192 . 2.31 6.3 $16.65 $26.40 164"
“ “Suburban 3.49 3.57 .08 .-, r_'-_271;- 2.45 3.3 19.27 23.00 6.0
. " Non-metropdlitan 3.23 3.44 L2 281 2.48 1.7 16.59 20.70' 76
P Chromc Low T .o
. _ Urban CL 2837 381G 1.4 2.42 2.42 0.0 $1830° . "$24.44  10.0..
‘ Subur S 334 3.3t 0.3 2.46 2.56 1.3 17.99 .2155° .6.1 .
. ,‘Non-rxopolitan 1392 4.01 0.8 3.14. 3.00 1.5 19.01 23.11 6.7
~ Weighted by ‘
Income® B . : .
_ % ... Urban ’ 276 357 8.9 1.97 . 232 5.5 $16.82 $26.20 15.2.7
' '_ Suburban 3.48 354 08" 269 246 F 29 19.14 22.86 - 6,0
» ~:. Non-metropolitan  3.30 350 20 2.66 263 ' ne - 1683 - 2094- - P55
o Weighted by Income e N f: R .
and Locationc -3.13 354 4'1 240»“ Y243 7 T 047 '-','31138 -'f 32343 10.4,

. sy . i~

3AN dataare ior diagnosis hypertensnon (ICDA code.401). Total sample S|ze is approxrihately 4 40Qcases oi hypertenslon.

i ; k |

9Annual compound rate of change of the annual means.

_number of visits per year (per hypertensweopauem) was

decreasing or relatively constant in surburbar and non-
meerpolllan areas, it was increasing in the urban areas

income and living in_.arban areas started from a
relatively low base (e § ._l 9 office visits per person in
1971), meaning that the ‘large increases were (g some

°Assumes weights of 0.90 and 0 10 for regular and chronic low income, respectlvely
“Assumes weig hts ot 0; 39,0.23 and 0.38 for urban, suburban and non- metropolitan respectively

of non-low income were the same in urban and non-
metropolitan areas ($16.62) in 1971-72; but by 1974-75

" the cost for beneficiaries localed in urban areas had
- at 6.3 percenl In addition, beneficiaries with non-low-

increased to $26.40 while the’ mcrease for persons in
non- metropolltan areas was half as great, reachmg only

. $20.78.

extenl a “‘catching up.’’ Total costs per year for persons

The bottom portion of the table provides means
welghlqd by -income and location for females 58 6i"

cl "+
Table 6. Percent of Ail Dffice Visits for Hypertension Cat rﬁed as Complete and Major Comple’ie .
by Famllylncome, Year, and When Physician First cﬁani'e Active, Quebec, 1971-75*
) o Physician Family Income® Weighted
Year ‘o First : ’ Family
i Active Non-Low (%) .Chronic Low (%) Income?
1971. 11971 or before 9.8(223) 9.2(140) 9.7
72 4 1972 or after 5.8( 13) 0.0( 5) 5.2
{ , LA - 9.6(236) 8.9 (145) 9.5
1973 1911 orbefore :17.8(228) 13.5(161) 374
74 1972 or after 33.7( 38) . 31.8( 38) 335
LAl , " *. 20.1(266) 17.0(199) 19.8
1974 1971 or before ‘ 25.2(233) _ 20.4(137) 247
.. 75 1972 or after 39.8( 61) 32.0( 39) 39.0
' © Al 28.2(294) 22.9(176) 27.7.

-'Based on'a sample of 1,316 beneficiaries approximately evenly distributed in the four age-sex groups of female (37-43); female (47.
53); male (47-54); temale (58-61). Sample sizes are shown in parentheses and refer to the number oi beneficiarie$. Estimates for non:
low and chronic low family lncome are sample means.

i . ®Physician who provnded the modal office visit for hypertension ior the year Active status was assumed to be not a medical resuden

and received '$20,000 ormore f for

Non-low tamily income inclaed
persons who were recelvmg piﬂ:iic

e .. “Assumes weights of 0.90 and ‘(Hoqpohlbw and chv

' @ . . P e

year from the‘ Regle

. onswhose l'amrly was not receiving public assistance in 1977. Chronic Iow income includes
lia,ncein 197

7.and'fi

Ll

T low income, respectively.
vt T, X

reteived public assistance in 1972.

]

’
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thus. giving us “eStimates"“ for the *"

years of age,’ - f. Chronic low income patlents appear o receive 49
provrnce asa whole;, We observe that costs per patient - " more office visits per year than the other = ,
, year were - tnlttally greatest in the suburban areas hypertensive patients. e o A : '
S (’$l.9 .14) but by the ehd of the pertod the cost per ‘ g. Cost per patient year for’ treattng hypertensron
pdnent year was greatest in.the urban areas ($26 20). The ‘ increased' most; raprdly for. beneftcrartes located -

rale of t.ost tncrease ‘was greatest in the urban \areas t
j' (15 T percent per year) and least in the suburban areas
. (6 0 percent-per )fear) . Ca i the subUrban aand non- metropolltan areas was
~Thet tncrease in the cost per offtce Vl§ll overthe pertod small. . ) ;,- N
LI represents a shift to’ a Jopget office visit. The shift from _ g T e A
" the least compltcated examination (ordinary) to more, ECONOMETRIC AN'A“S,IS . S 0 ;
-_'-.gcomplex examinations (complete and major complete) is’ The fundamental goal of this anal,ysis is to estimate’

~shown in Table 6. In 1971-72 only 9.5 percent of the the empirical relationship betwéen the local physician

exarmnattons were of the more complex variety. But by supply and the treatment of hypertensionsin Quebec
1974-75 the proportton of exams that were complete or between' 1971-75, the first S years of universal -

major complete (CMC) had increased t0'27.7 percent of. insurance...Do we observe _that, Where ‘physicians are " -
all exammattons This trend to more intensive visits was velatively plentiful compared to the populatton patlents =
“ true of older physrcrans who- were practtcrng in 1972, with hypertension are treated differently . from °
but is much more prevalent among the newer physrcrans 'hypertensrve patients in - areas where physrcrans are
- who have started practtcrng Stnce 1972. -+ relatively scarce?*1f physicians are in relatively. short R
7« supply, are there fewer return vrstts or are the vrstts
Ll provrde'd more costly? If physicians are more numerous,
is the cost per year or the number of visits per year htgh N
‘ ,relattve to areas where physrcrans arescarce? o S \
' There are’ two ' reasons why we mrght observe a
postttve relattonshrp between the local phystCran supply '
' and our measures of uttltzatton- o .
.. Non-prtce Ranomng Stnce there are no money
’ prices paid by the consumer; it is possrble that
- excess demand exists, particularly in areas where
the\e are. very few physrcrans n: such instances,
it is likely that Physicians might ration their ti
- among competing demands. Such behavior
inclide shorter and less costly visits as
havrng the pattent visit the physrcxa
f ._frequently T
e Physrcran Irﬂrc:'ment Much has been sard about .
the. control over demand for medtCal care that < ="

in the urban areas and least raptdly inh. the subur-
ban area$." The dtfference m«rncrease between

e .v.‘ - '«-~. ., I

Summary R Sl
The statlsttcs of this sectton provtde some msrght rnto :
*the process of medical care delivery ‘for- hypertensrves
how it-has changed over tlme and how it dtffers by -
- patient-. locatlon and. family incame:. Thts “insight is"
limited: by - the" nature of the tnformatton avarlable
through the Health Insurance - Boards payment of
clatms which is restricted to claims data on vrsrts
certarn costs, and certain procedures. IR
asic observations that can be made from the analysts
Of'this section include: :
a. Our three aggregate ‘measures of uttltzatton
(number. oﬂ procedures total cost per year, and
off'ce visits per year) suggest that the treatment .
mode for hypertenston does not drffer substan-
' tially by inttome or location.

.

as ozl
:less‘ R

. Costs,

. Total-physician costs per patient year in Quebec
~-are likely to be substantially less than cormparable . -

“Tigures in-the U.S., even though the nuiber of
- visits per year ip both places is reasonably

comparable. \ B N
‘number of procedures .ang physician -
visits are reasonably constant across’the four .

" age-sex groups that are the focus of this analysis.
. While. office visits per "year have remained
* relatively constant,

total cost per patient year
has "been rising at 10 percent. Cost per office
visit has been rtsrng at approxrmately $ percent
per year L

. The mcreasrng cost per VlSlt cotncrded with (i
“fact is 1denttcal to) the tnerease in the length
. of the vrsrt The proportlon of ordinary examin-’
" ations was decreasmg ‘and the -proportion of
'complete and major complete exammattons was
. ~1ncreasrng between"the two trm&penods G, A

‘

w I4Sf:c Held and Manhetm 1978 fbr a dmussron of lhc wclghtmg problcms =

Aruitoxt provided by Eic:

t

i

physicians have By virtue of their role.as advisers

- or agents for the patient.' This theory states that
a physician‘can induce or generate demand for

services by advising the patient to have various

procédures performed or by having the ‘patient
; come back more often for checkups and the like.

,This theory would suggest that a positive relatrOn- -

Shlp between the supply of physicians and our
measures of utilization is the result of physrcrans
in areas of relatively greater supply, prescribing

- more medical care to compensate for the relattvely _

lower demand per physrcran .

The emptrtcal analysrs ptesented below cannot‘d _ ttn-
guish between these ‘two explanattons Our goal- is 10

estimate eémpirically how large, if any. lS the net result e
ofthese possrble esplanations. . *" T

’5Frank Sloan and Roger Feldman, **Monopolistic Elemenls in lhe Market' ,

for Physncran Services,””
paper, “'Parkinson’s Law and the Demand for Physician Services.!’ Both papers
were prescrited at the Federal Trade Commission’s Conference’ on ‘Competition
in the Health Care S(ft‘_lor Washington, D.C., June 1-2,1977. ~ .,

and Uwe Reinhardt's comments. on. the Sloan Feldman -




Our umt of analysrs is the rndrvrdual bcneftcrary wrth"
three cross- sectrons of observatrons, covering three
sample years. We use two measures.of utrlrgatton related -

. 1o the treatmeént ofhypertenern in Quebec.” |
.. The total cost- per patient year for*procedures. -
, . paid for: by the Quebec Health Insurance Boald
4-_ .+ fortreatmentof essential hypertension.
. ® The revisit rate per patient,year for hypertensron
as. approximated by the number of visits and con- :
oL sultations (in all locations) per year. for a diagnosis
' " of essential hypertension.'®
Our principal.goal is to determine how lmportant the
local physrcran supply is in explaining. ebserved dif?
: ~ ferences in. measures of utilization, Other factors can-
e - also be expected to have important éffécts on utlization
‘ ' rates,.in particulaf, family incofne and locatidn of the
’ beneflcrary In order not'to confound our lnterpretatron
- . of the importance of local physician supply, we must
o therefore ‘“‘control’ for these other factors They can be
divided into three general areas: .’

‘. Amblent ‘market cgndrtrons such as degree of
urbanization, average famrly income, and proxi- .
fnity to a larg® urban ormedical center whrch are

% _lilkely to affect utilizatjon.

50

T e _Physician_ -characteristics. which- are generally i

_thought to affect the’ treatment rrl’ode” are likely

. ' _to be especially relevant in hypertqnsron, given the ..

. relatively recent nature ‘of its cllmcal significance.

; Physician characterlstlcs of 1nterest mclude
specialty, age and sex.

. Patrent characteristics might affect treatment
pattern or utilization in’ several ways Frrst a
pattent $ general health status is llkely to affect

, . the treatment of hypertensron in that less healthy

. » B patrents and/oro patrents with' compltcatmg ail-
... mepts are llkely 1o be treated drfferently than

‘ _ patrents who .are’ otherwise healthy Second, a
a7 patiént’s - personal non-medical characterrstrcs

‘ o

I :such as age, sex, and family-fncome are likely to -

affect utrllzatron These latter charactenstrcs have
been shown to "affect the demand for healtlkcare
N and may be proxy measures of’ health statns as

e &7

)

" Our-two meaSures of annual utrlrzatrort for essenttal
hypertensron will be regressed on the characteristics of
0 the pattent and the physrcran as Well as a senes of

- . R ,._" - s,

Far

l6An earlter versron of thll paper l'rad used ofﬁj‘e visits only as the second
measure of ‘wiilization, which prompled a reviewér to suggest that all visits,
: regardless of location (office, outpauent physician® s office in a hospital). was
moré appropnale This’ paper reflects the reviewer’s suggestion,. although the
. ) . ' b&slc results were nopalfered by the change. The means of, Table 8 provide a-
Lo o S . basic comparison of the difference. The more general measure ofxrsrts is higher :

A

e 'lﬁan the number of office visits by 0:4 visits (2. 8 vs 3.2). Overall the Rz in the

; regreisronslncreased roughly byO 08. n’ RS 3.
o N PR Y " Al

o "'f |7Sr.-e for example Mark Pauly. The E]’fat of Medical Staff Characteristics
N P ;. on’ ‘Haspiral Cost, mimeo. Center. for. Hea]th Services and Pohqy Research,
’ o A 'ﬂorlhwest Univérsity. Evanslon. Illinois; Sune 1977. Also _sec Beverly C
- °£ . ﬁvne and’ ‘Ig\omas F..Lyons. **Method of Evalugtmg and” lmprovrng Personal
"*"Medical Care Quality. Episode ‘of lliness Study,"* and a ""Method of Evaluatmg
and Improving Personal Medical Care Quality of Office Care Study.™ reports
-+« done for the Hawaii Medical Association by the Umversuy of Mlchrgan mimeo,

Febmary l972
M . - R ‘.’.\ . " . * . -

Aruitoxt provided by Eic:
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N .
market parameters. We rnow drscuss the varlables in

moredetatl ~ £l
° RN
-Market Conditions -

Local physruan supply will be measured by wWo
'varrables the actrve general practice physrcran 1o popu-
lation ratio and ‘the comparable measure for specialists.
The division of- physiciaris into these twotcategories is
common research practice and is used to reflect the degree
qf specialjzatidn of their practice. Since the populatiOn
age-sex mix differs from market area to market area,
'lmplyrng different ‘demands - for - -medidal care, two
-measures of market conditions, will be used in addition
to the physician- populatton ratio. These adjustments
are-the percent of the population in the market area. that -
is less than 6 years of age and the percent that is greater ;
than 64 years of age:' .
Average f¥mily income (1970 census data by’ area),
percent of the population living in rural areas,: -and
proximity to large urban‘areas are used to approxrmate
market factors thatzaffect demand for medical care:
" trave’l time, convenrence and amemtles for recervrngﬁ_

'-care. o e A T

Physlclpn Characteristlcs ‘ /

Srnce patrents can see more than one physrcran in-a ,.
-".year the physician who provided- the: model ‘(most

frequent) - office visit was considered the prtmary

physician, Approxlmately 19 percent of the sample saw
mor? than one physician for hypertension, durrng a
. given year. Charactertstrcs of the physician who -
provided the modal office visit (modal physician) that "
- are controlled for in, the analysrs are ‘age;, sex,.andj )
specralty Sirice hypertensron is a relatiyely recently '
'we hypothesize that older
physrcrans will not treat hypertensron with the. lntensrty
* .that: younger physrctans ‘will, ‘seeing pattents less’ often
. and providing less intensive visits.
The sex of the physician can be expected to affect -
utilization, since females generally provrde longer office
" visits and are likely to have more time available than are
~ their male counterparts. 2 As a consequence, we expect’
- female physicians to see their patients more often per
year and provide more expensrve office visits. ;
The specialty of ‘the rndrvrdual physrctan is reflected
in the distinction" between _general practice - and
specialist. Further subdivision of the ‘“specialist’’ group -
- (eg., between,mtermsts and surgeons) was avoided ;n

C

A physluan was considered acr;ve if he/she was not a medical Tesident and .
. merved at leasl $20.000 for the year from the Qutbﬁ. Health lnsuranee Board

See Berry et all 1978, Appendix B.

14

Based on: the 1977 Survey of Quebec generag pracuuuners female GP office
‘visits were 29.5 minutes while male GP office visits were 30 percent: shorter at-
'19.6- minutes. Further‘fnore, when asked of their desirg for increased patient
load, 18 percdnt of+t8& males desired a greate:qnuem load. More th.n twice as
many females. (3945e nt) wanted a greater uent load, Only 8 percent of the'

. ‘female GPs winied a. decreased patient 1 vhile 16 percent of lhe males .

- wamed a decrea!d patient load. See Barry mqf |978£Ch .. -

S N o -



the interest of simplicity. Such a breakdown would be

_more rmportant for the United States, where general

practrce physrcrans are not only older than specialists

but also are “a much smaller proportion of the total

number.of physicians. In Quebgc general practrtroners
* make up'almost half the actrvc physrcran stock.

It is -not clear a priori- what effect the physician
specialty has on the utilization measuress On the one
hand, specialists are trained to use more diagnostic tests -
and may be more informed and concerned about the -
‘health implications . of hypertepsron As a result, ‘the
utrlrzatron measures for hypertens;on may be higher if ™
" the physician is a specialist.' Utilization by a- specijalist
may. also be higher because. they may tend to see rifore
serious cases (although this would be somewhat
mitigated to the extent that our methodology is able to
“control effectrvely for:- patients’ health status). A

1 counter’ view is that thevutrlrzatron per patient year

7, ~would be lower if the modal ‘physician were a specialist.
The proponents of sucha vrew argue that the specialjsts
are ,more precise _in their dragnosrs because of the
efchtlve use of dragnostrc tests and know more precisely
what methodology to use for treatment.

Patient Characteristics
Ageand Sex - g
Given that a perso'n'.has been diagnosed as hyperten-
sive, we would ex»pe(:t older persons to have higher .
utilization. Whether males use more or less care for
-~ hypertension than females is-less clear, althoughi males
in general have lower utilization rates than females.

Family Income

" Although the cost of physician and hospital services is
paid by the provincial gavernment in Quebec, family

Generally. persons with higher income are presumed to
have grEater‘ demand for medical care than low income
~ persons. Furthermore, higher income persons are more-
“likely.to be able to pay travel costs to receive medrcal
care. Offsetting effects, however, are the generally,
higher time cost to receive medical care that goes along
with higher wage rates and is presumably correlated
with family income.' Since drugs are provided at no cost
to low-income persons in Quebec, and since medication
costs are the majority of the costs for treating
hypertension, 16w income persons may have a higher
~ demand for physician visits for hypertension than the
;- non-low income population because the cost of the
"'“ resulting treatment will be lower

IS

Health Status

We“presume that a person’s general health status

. affects his demand for medical care. Similarly, if we
presume that such decisions are made by the ghysician,
prescribed treatment for a given condition is also liable -

Q . . e
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to depend on a persons’s general health status. One

major determinant of health status is age and sex of the
- patient. An additional indicator of general well-being is

a person’s entire medical utilization record for the year.
There are at least two analytical reasons to rnclude a

-person’s overall utilization record. The fifst is the issue
. of complicating ailments. By ‘this we® mean* those
conditions which, other things equal, are likely to’
compllcate the treatment of hypertension. For example,
a patient with diabetes mellitus and hypertension may
possibly = require more treatment .and physician
monitoring for hypertension than a hypertensive patient

- without diabetes. Therefore, . if we observed high

utilization for hypertension for this patient- but were
unaware of the diabetes Wwe mrght be confused in our *
rnterpr‘etatron of average utilization "patterns.. This
would-be the case if,. for emmple._such cases were
always' referred to specidlists.’ We would observe the
hrgher utilization and éschbe it to the physician’s
specralty when it should have been ascribed to the health
condrtron of the patrent .

The second reason’ to consider: a person’s utrlrzatron
record relates to the fact that the Health nsurance
Board only records one diagnosis even if the physrcran
rndrcates more than one on the clarm record. If the visit’

servrce were -given a. dragnosrs other "than
hypertensron (such as wvaricose veins of the lower
extremities), we would be observing below average
utilization for hypertension, and might ascrlbe such
behavror to the wrong cause. If we were to control for

,thrs condrtron ina Tegression, the sign of the coefficient

“on varrcose‘vems would be negative, lndrcatmg that the
varicose vein utilization did not lead the less utilization
. for hypertension but was obscurmg the visit for
hypertensron ‘
~'Our approach to identifying’ these two conditions —
complicating * medical conditions ~ and substituting

.. conditions — is twofold. First, we sorted the beneficiary
income is; lrkoly to affect utilization in several ways. .«

records for the —essential hypertensron sample and
determined- "what other diagnosis- occurred relatively
frequently. The resulting list of conditions was reviewed
by physician consultants, who.theén recommended a'list
of diagnoses to be considered as l:ontrol variables in the
regression of hypertensron -utilization. The second
approach'to constructmg such a list of diagnoses was to

have our physician consultants review a sample of

records for persons with hypertensron The results of
poth the computer listing of frequent other conditions
*for hypertensives and the physician review of a sample

- of records provided the list of diagnoses that would be

expected to affect the observed utilization rates. for
hypertension. An example of the computer-slorted

- othér diagnostic conditions for hypertensrve patients is

shown in Table 7.

This list of diagnoses and services belleVed rmportant s
in understanding an individual’s utilization for
hypertension was divided into two groups. The first set
included those items judged either to complicate the
treatment of benign hypertension or to indicate the.

<
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Table 7. The 30 Most Frequent Other Dlagnostlc Conditions for 850 Females (58- 61) ‘e

‘ R ~* Who Had 410 Servides for Hypenenslon in One Year (1974.75) - .
' < w . . .- * . : . " Percent o
- ICDA ™ BN Diagnosis® } . F Rank . 'n Wt All
Code . . R | , > e ' - Services
- - [ - . v, .
00* ¢ °  ° NoDiagnosis Givn A ¢ gy e 90 6.19
‘N3, Rheumatoid Arthritie, Osteo .rthrltls . -
) , T » & Arthrltls Bnspecified . 2 588 4.04-
¢ 250 » Diabetes ¥ellitus . N "3 456 3.13
.. 4l0414. “tschenfic Heart DiSdase ¢ . 4t 375 257
. 300 . Nguroses * o . #." 5 364 2:50
., s 827 o Ménopaugal Symptoms " ° 6.‘ 289 1.98 .
. 728 . . Verte%ogerﬂc Rain Syngrome . » 7 Y« %2 1.80
& J344 , ?ﬂer erebral Paralysis * ~ » © 8. 224 1.54
L.o2m7 edity Not Specified As Effocrine On in . * 9 - 21 < . 1.52
SRR 470 - ° influenza, Unqualified ° " . 220 1.51
' 454 ‘Varicose Vains of Lower Ext;pmmeSu AR | N - 1.24
. 490 " Brorichitis, Unqualified ) . 12, 165 143 °
731 7 Synovitis, Bursitis & Tenosynovitis . 13 \&. 141 0.97
" 538 Disorders 8f Function of Stomach = ¢ . 14 117 0.80
, '’ Refractive Errgrs &5 s 106 0.73
‘247“_ o Control Visit Followipg Accutelllness 1_6' 104 0.71 -
466 . Acute aronchms&eroncmouus L y s e A7 95 0.65
692 * ~ Other Eczema & Dermatitis D . 18 9 0.62
o 996 Injury, Other & Unspecified a . 18 9 0.62
. 535 Gastritis & Duodenitis : . ' 19 81, 0.56
174. Malignant Neoplasm of Breast ' . 20 75 0.51
» . . 574 Cholelithiasis - : ' 20 .15 0.51
4) 783 Symptoms Referrable o Resplratory System (3 74 05
' 757 . Congenital Anomalies of Skin, Hair, & Nails 2 - 7 _0.49
. 595 Cystitis _ Lt 23 67 0.46 -
400  Malignant Hypertension N . 24 66 0.45
009 Diarrheal Disease . * . + 25 . 65 0.45
285 Other&UnspecmedAnemlas 25 65 » 045
375 Glaucoma _ 25 65. 0.45
785 * Symptoms Referrable to Abdomen & Lower * Y . .
Gastrointestinal Tract 25 : 65 : .0.45
*Not an ICDA code. v o e a '
‘ & . ‘ AT | ‘ ‘ ) \ .
severity of hypertension. They were, in éffect, proxy per year. The.regression number is indicated at the top
_indicators of health status. Included in this set were of each celumn. ‘A directory of the independent-
diabetes, heart _condition, hospitalization for -any . variables used in each regression is contained in Table 9.
diagnosis, malignant hypertension, and a consultation The regression results are presented in stepwise
for. hypertension.”’ The implications of the second fashion,**starting with basic patient characteriatics,
~ group of conditions were unclear. An ad hoc method, including age and sex, health status and family income,
, therefore, wgs adopted to test whether they changed the in Table 10. In the néxt seb"fegressnons we test for the
PR basic results in any substantial way. Included in this - effect of the -local physician supply, in Table i1,
latter set. were mlss;ng dlagnoses, neurbses, and . fo owed by the characteristics of the modal physician,
, " tyeatment of varicose veins. ' ~* in Table 12. Finally, in Tgble 13, we add sample year
: ’ , <N . binaries, interaction terms to test for changes over time®
L Empirical Resulls .. -and some measures of patient medical gtilization not
The definitions of the variables used in the analys}s . prevnously tested. The results will be discussed in order. ',
! and their means and stapdard deviations arg presented As a first |mpressnon we test for the effects of .a
in Table 8. The four set$ of basic regression results are. | patient’ s health status on the cost ‘of tgeating
® presented in Tables 10 through 13. Each contains the hypertension.. We observe - large and statnstncally.
same two dependent variables, the cost per- patient sigmﬁcanu effects on the cost of having been
year, and the revisit rate’ per patignt - Year,, as- hospltaﬁzed dunng the’ year " The effect of
approxynated by the number df visits and consultatlons hospltallzanon ({o& any diagnosis) is $14 when the mean
~ * cost for hypertension is only $2f. The effect of havmg at
Aconsullallonuarehuvely costly procedure compared lomosl other visits. least one SCI’VICC for ,malfgnant hypertensnon is $18.
While the ordinary examination cost $5, and the complete and major complete s
examinations cost $8 and $20, respectively, a comuluuo:kcos( $18 10 33@8 .\V'hlle the effect .Of l‘laVlng had a service for hear.t dlse-ase
* between 197Fand 1975. . is sta’tlstlt:ally significant at tge 10 percent level, the
Q - . 5 6 _ ’ _ ' ‘e

EMC ' Sow ' L - ’ L
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Table 8. Variable Dellnmons Acronyms, Means and Standard Deviations

for Regression Analysls of the Treatment of Hypertenslon Quebec, 1971-75

53

: 4 N : . Standard
Acronym . . . Definiti'on( . I_Wean Deviar/'on'
Dependent Variables , . - . .
TOTALSH + Total cost per pauent year for all procedures for
‘ *essential hypertension ($) ’ '20.619 22.946
OFFCVNH . No. of office visits for hyperten‘sion - ) 2.750 2.797
VISITS _ No. of visits and consultations for ﬁy'pert'enéioo in-all locations 3.162 3.670

"independent Variables . ‘ R .

il F37-43 v 1if benéficiary is female (37-43); 0 otherwise, * ¥ 0.112 0.315
F47-53 1 if beneficiary is female (47-53); 0 othervr!ég 1 0.305 . 0.461
Ma7-58 ° 11t beneficiary is male (47- ‘54),0 otherwise 0.108 0311
LQWINCOME 1 if beneficiary is chronic low income; 0 otherwrse 0.385 0.487

_ HOSPITAL 1it#hospital®visits 0;0otherwise .. -, 0123 0329

' HEART 1if # procedures for heart disease® ) 0; 0 otherwise '0.091 0.287

"'DIABETES L 1if # procedures for diabetes® ) 0; Olotherwise 0.062 0.241
MALIGNANT Lo 1if # procedures for malignant? hypertension ) 0; 0 otherwise 0.026 0.160
. PE(HCENT LT6 % of market area population less than 6 years old 10.174 1.217
! PERCENT GT65 % of nmarket area population greater than 65 years old : 16.343. 1.740
SPECPOP (active specialists)/ (pop x.001) In market area’ v 0.298 0.321
GPPOP J '(actlve general practitioners)/ (pop x .001) in market.area 0.378 0.089

" MODLSPEC 1if modal physician is a specialist; 0 otherwise 0122 0327 .
MODLAGE age of modal physician (years) ' - 43.364  11.998
MODLAGESQ . S'quare of age of modal physiclan 2024.369  1116.121.

. \MODLF;EMALE it modal physician is female O otherwise . -0.015 0.120
RURPOP % of MA® populatnon living in rural area . . 35623 ) 24.029
DISTMSQ 1if market area s within 50 mllo drive of Montreal, Sherbrooke or

_ ) Quebec City; 0 otherwise Y 0.677 - 0.468
INCMEAN o - ‘Mean 1970 household i m(;_om i _;\market area 7835.431°+ 2171972
YEAR2 | 1if sample period is July 1973 — June 1974; 0 otherwise 0.352 0.478
YEAR3 1if sample period is July 1974 — June 1975; 0 otherwise 0.347 0.476
LOWSPEC Interaction of chronic low income (L,OWINCOME) and modal physician ' )
» ) specialty (MOLDSPEC) . 0.036 © 0.186 IS
INCYR2 S ‘Mean 1970 household income x'year 2 binary 2767.379  3971.232
5 INCYR3 Mean 1970 household incerfie x year 3 binary 2700.341  3927.246
LOWYR2 Low Income binary x YEAR 2 binary 0.140 0.347
" LOWYR3 , Low Income binary x YEAR 3 binary - 0.139 0.346

] CONSU\yT* Number of consultations for essential hypertensron .0.042 ‘ 0.200
MISSDi}\G Total cost of procedures with missing diagnosis ($) " 13.017 39.120
INFLUENZA ’ - Total cost of procedures for influenza unqualitied T3y 1.015 4.010 *
NEUROSES ' Total cost of the procedures for neuroses ($)° 4.139 23.052

. " VVEIN Total cost of the procedures for varicose veins of lower extremities ($) 2.445 22.484
HOSPMISS = Hospital visits bmary (HOSPITAL) x cost of procedures for missing

;; dmgnosrs (QMSSDIAG) . 5.012 30.380
NUMBER OF OBSERVATIONS ! “ R _-18a77
. : w _ »

:_:;'For any diagnosis. . °MA is market area. v

- PICDA codes 410, 411, 412, 413. "'CDA code 470.

~ ©ICDA tode 250. * 9ICDA code 300.

" %CDA code 400. MCDA code 454. * ,

. , 2 LY
‘oo o g ve : ; .
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Tabio 9. Directory of Regression Results ,

Visits-and consultations per year

L

®

Dependent Regression Table Independent
Variables ‘Number Number Variables
1. Cost per year ) - 10. Basic patient characteristics including
Visits and consultations per year ] ‘health status and family income
2. Cost peryear (3) 1 . Add to the above:
" Visits and consultations per year (4) measures of the local phygiclan supply
3. Cost peryear (5) 12 Add to the above: '
Visits and consultations per year ®) - characteristics of the modal physlclan
4. Cost per year (full sample) M 13°  Addtothe above: ’

'_ market area characteristics, sample year,
time interactions with area income and with
low income status; certain other medlcal
utllization indicators.

. v
N

coefficient remains small ($1.20). Low family income
did not affect costs in any appreciable way, nor did the
age and sex of the patient.

Regression (2) shows the effects on visits per year. We
find that, contrary to the results for cobts, the age and
sex of the patient affect the revisit rate, although the
magnitudes are small. Consistent with the cost picture
presented above, malignan® hypestension has a
substantial effect on the revisit rate (2.8 visits per year
with a mean of 3.2). Giyen the nature of malignant
bypgrtension 2 such an o,bservau%n isnota surprise. °

In Table 11, we introduce measures "of the market
area physician supply, primarily the general practice to

population and specialist to population ratios. The effect

of a high general practice to population ratio on both

costs and VISIIS is positive. For costs, the coefflc:lent of

VIR

. .
22Malignam hypertension is a more rare form of hyperténsion than-essential
hypertension. wherein the blood pressure is “cxlrcmcly high."»

.. S

i

Vv

the ratio of GPs to population (GPPOP) has very small
standard errors, meaning very precise measurements (t’
statistic = 6). For visits, the effect of GPPOP is
statistically significant at the 0.01 level. It is also
numerically large with an elasticity of 0.23; that i Is, fora
10 percent increase in the GP per population ratio, costs
per patient year for treatment:of hypertension would
increase 2.3 percent.” The comparable cost elasticity
for the specialist to population ratio is 0.06; that is, a 10
percent increase in the specialists per population ratio
would iricrease costs by less than 1 percent. While the
effect of both GPs and SPs is to raise costs as their.
numbers increase, the effect on the number of visits is
different. The number of visits per year decreases as
the number of specialists per population increases, but

- the number of visits increases as the number of GPs

increases.

- Phisis evaluated at the mean.

Table 10. Regressj n Estimates oi the Cost and Visits Per Patlent

Year for Treatmént of Hypertension, Quobec, 1971:75

o

Regression No. ‘ . |

(@

M » ,
: Dependent Variables o

- Costper Patient Year - o

Independent Visits per Patient Year
Variablds Coelfticient’ (t _statisn‘c) Coefficient 1t statistic)
F37-43 . -0.230 (0.356) 161 (1.547)
F47-53 -0.341 (0.758) 077 (1.085)
M47-54 0.510* _(0.780) . 0.182% . (1.729)
LOWINCOME -0.342E-2 (0 000) 0.265° (4.124)
HOSPITAL 14.301° (23.710) 2.100° " (21.670)
HEART 1.199* (1.742) -0.089 (0.808)
DIABETES 0.752E-1 (0.085) -0.233* (1.794)
MALIGNANT 18.093° (14.841) 2.830° (14.550)
constant 18.353 : 2.810

Standard error -22.210 . , 3.568 .
R square (adjusted) 0.063 . 0.055

Joint F statistic 111.943° 96.720 .

Mean of dependent variable 20.619 : . 3.162 Fa

Number of observations . -z 13,177 13,177

Statistical significance indicated as folfows:

a, 0.10 level; b, 0.01 level.
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Table 11. Regression Estimates of'the Cost and Visits Per Patient Year ' /7 55
for Treatment of Hypertension, Quebec, 1971-75 '

Regression No. 3 (4)"
Dependent Variables i

independent Cost per Patient Year ) Visits per Patient Year

Variables Coelficient (t statistic) 1Coefticient (t statistic)

F37-43 , ©0.147 0 T, (0.228) -0.161 (1.549)

F47.53 ] , ' -0.222 + (0.495) -0.085 (1.172)

M47-54 0.526 (0.806) -0.170 (1.622)

LOWINCOME ‘ » -0.140 (0.032) 0.272° . (4.227)

HOSPITAL - 14.354¢ (23.816) 2.084° - *  (21.489)

HEART 21087 (1.582) +0.072 (0.653)

DIABETES "10.228 . (0.283) . -0.231° (1.777)

MALIGNANT - 18.149° (15.015) 2.820° . (14.498) ‘

PERCENTLT6 ' 0.447°. (1.862) 0.042 (1.099) »
. PERCENTGT65 “0.147 (0.963) .0.023 - {0.954) ’

’ SPECPOP ~ 4.004° (5.699) -0.265° (2.345)

GPPOP - . _ 12.561°¢ (5.588) 0.994° (2.748)

constant : _ 6.900 1.932 -

Standard error ) : 22.157 _ - 3566

R square (adjusted) : 0.068 4 © . 0.057

Joint F statistic 80.532° 66.177¢

Mean of dependent variable 20.619 ’ 3.162

Number of observations Lo 13an7 : 13,177

i d

Statistical signiticance indicated as follows: a,0.10 level; 5,0.05 level; ¢, 0.01 level.

Table 12. Regression Estimates of the Cost and Visits Per Patient Year
for Treatment of Hypertension, Quebec, 1971-75

Regression No. ‘ ’ ; (5) _ (6)
- : o " Dependent Variables
Independent ' Cost per Patient Year Visits per Patient Year
Variables ' = Coelficient (tstatistic) ~ Coellicient (t statistic)
F37-43 . , . -0.274 (0.428) ' -0.183?2 , (1.760)
F47.53 - -0.263 (0.591) ., -0.095 ' (1.321)
. M47-54 ' 0.396 {0612 - -0.178° (1.697)
LOWINCOME 0.235 (0.592) ' 0.254° (3.947)
HOSPITAL 13.769° (23.017) 2.07° (21.320)
HEART . 0.570 (0.837) -0.076 (0.683)
DIABETES : ‘ -0.245 " (0.307) - .0.238° (1.833)
MALIGNANT : 18.532° (15.478) 2.833¢ (14.568)
* PERCENTLT6 , 0.264 (1.107) 0.036 © (0927
P  PERCENTGT65 . 0.146 (0.962) 0.026 (1.049)
. SPECPOP . 2.556° (3.620) . -0.237° . (2.086)
i GPPOP b . 13.354° (5.972) 0.867° . (2.387)
‘MODLSPEC - _ 8.380° (13.853) . -0.059 . (0.605)
- MODLAGE ' ‘ -0.151° 9.230) . -0.012° (4.344)
MODLFEMALE ) - 6.229° (3.858) 0.074 (0.281)
constant _ ' 20.605 2.543 .
Standard error . 21.942 3.563
R square (adjusted) - - 008 . . . 0.057 -
Joint F statistic S 83.222° ‘ 54.412° ' ,
Mean of dependent variable 20.619 -3.162

Number of observations _ . 13177 13,177

Y

‘Statistical significance indicated as follows: a, 0.10 level; b; 0.05 level; c, 0.01 level. '
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Table 13. Regression Estimates of the Cost and Visits Per Patient Year
., tor Treatment of Hypertension, Quebec, 1971-75

T 7 TTLOWYR3

Regression No. - I RS ) 8)
: . /7 .Dependent Variables
. Independeqt Cost per Patient Year Visits per Patient Year
Variables Coetfticient (t statistic)\ Coetfticient (t statistic)
F37-43 - -1.095° (1.842) -0.254° (2.484)
- F47-53 " -0.642 {1.554) N -0.136%. (1.919)
M47-54 " .0.925 {1.538) -0.303° (2.929)
. LOWINCOME 1.978°  (2.845) 0.540°  (4.513)
“HOSPITAL - 8.103° ~(12.895) 1.561°¢ (14.444)
HEART . | s 0.128 (0.202) -0.112 (1.033)
‘ DIABETES e -0.697 {0.940) -0.260° (2.037)
MALIGNANT © 17.088° (15.372) 2.705° (14.149)
PERCENTLT6 0.249 {(1.076) ~ -0.070° {1.756)
PERCENT GT65 - 03217, - - (1LT19) ©+,0.033 {1.037)
SPECPOP S 2154°0 7 T 2118) L, f0i324? (1.849)
__GPPOP ~ 6.744° *.7 7 (2.878). , 0:640 (1.587)
MODLSPEC 2.634° . 1 (3.843) : 0.578° (4.904)
MODLAGE : 0.408% .© " (4006) Py " .0.036° (2.067)
MODLAGESQ .0.322E- 2C v (2.949), 4, 0.305E-3 (1.622)
MODLFEMALE 3.907° .0 r(2692) vy 0.024. {0.095)
RURPOP - 0.512E-2 {Q.319. C0MZEER2 {0.458)
. DISTMSG 0.658 _(Lsae) " 0. 215c (2.627) °
- INCMEAN 0.481E-3°- (.411) ';i;,,a,j - -0.689E 5 .- (0.200)
YEAR3 3.571° (2.108) . - ’o 524" »'(1«798)'_’.:
YEAR2 - -0.357 {0.212) ©o.0.2277 . . (0.780) »
LOWSPEC -2.483° {2.103) 0.023 17(0:110)
INCYR3 - 0.134E-3 {0.658) -0.360E-4 " (1.031)
INCYR2 ' 0.318E-3 (1.560) 0.293E:4 (0.835)
LOWYR2 -1.080 (1.182) -0.2882 - (1.832)
-2.077° (2.272) -0.416° (2.644)
CONSULT 41.745° (44.127) 3.419° (21.016)
*MISSDIAG - - 7 — -
INFLUENZA , 0.136° {3.057) :0.023° {2.965)
NEUROSES -0.019° (2.453) -0.417E-2° {3.100)
VVEIN -0.013 (1.604) ~.0.231E-2° -(1.698)
, HOSPMISS 0.028° (4.288) 0.380E-2° (3.374)
- constant 19.296 2.580 a
Standard error 20.340 3.498 )
R square (adjusted) 0.214 . 0.092 -
Joint F statistic . - 116.868° 43.890°
Mean of dependent variable 20.619 3.162 \ .
Numiber of observations - 13,177 13,177

Staﬁstical significance indicated as follows: a, 0.10|evel- b, 0.05 level; c, 0.01 level.

In the next set of regressions, (5) and (6) in Table 12,
we mtroduce the : individual characteristics of the
physician who provided the modal office visit.
observe three effects on costs per year (all statistically
significant): the cost per year increases if .the modal
physician is ‘a specialist, younger than average, and
female. Sex and specialty of the modal physician has no
or little effect on the revisit rate. The revisit rate is lower
. for older physicians. The effect on the coefficients of
the aggregate - physnc1an supply (GP and SP to
population  ratios) of introducing physician
characteristics into the regression is to lower the positive

- cost effect of the specialist to population ratio, but Y

change the cost lmpact of GP to population ratio very
little. Therefore, the ‘effect on costs of the GP ‘to
population ratio remains relatively high (E= 0.24) while

- . the elasticity of costs with respect to tll)e specialists to

population ratio falls fromf relatively low value of 0. 06

10004

We.

" Finally, in regressions (f) and (8) of Table l3 we
introduce additional market area characteristics and
medical information on the beneficiary. The overall

“effect of these additions is to lower the impact of some

of the previous independent vanables For example, the
effect of the GP to population ratio‘on the cost per year
is reduced by half (from $13 to $6.8; elasticity = 0.12).
The cost effect of the'specialist to population ratio is
changed from $2.55 to -$2.02. The effect of modal”
physician being a female is reduced from $6 to $4. .
The reduction by a half of the elasticity (€) of cost
with respect to the GP to population ratio (0.24 t0 0.12)
is substantial. While it is not clear from the data of
Table 13, this change appears to be primarily the result
of adding the two year binaries. In otherswords, when
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. controlling for year (YEAR 2 and 3) in regression (7),
* the estimated effect of the’'GP to the population ratio on
costs is half what it is when the year binary is excluded.
This suggests that over ume physician billings are
increasing, but that the effect of the relative physician
supply per se is not large. Recall for example that the
elasticity of cost with respect to the specialist to popula-
tipn ratio also decreases when the year binary is intro-
duced, but that the numerical value was originally fairly
small ( €= 0.04).
It might be argued that the year binary is merely a

measure of the increasing physician to population ratio -

and that the inclusion of both year and the relative
physician supply is redundant, This argument, however,
ignores: several reasons for including both measures
simultaneously. First, over time other characteristics
such as highway improvements and personal income are
likely to affect demand for medical care. Secondly, the:
long-run elasticity of demand is likely to be greater than
the short run. Certainly learning how the system

operates (for both provider and beneficiary) is likely to -

increase over time. Finally, it should be observed that
' the simple correlation of YEAR 2 and 3 with the relative
physician supply (not shown) is relatively low and never
exceeds 0.30. Therefore, it has been possible to estimate

the separate effects of lhe year and physician supply -

variables.

While the posmve cOefflCIem on lhe YEAR 3 bmar-y.f_v, _
($3.57 in regression (7)) by nself suggesls physncnan 31 SH

duced demand as the. physncnan to ‘population’ ratio

increases over. time, the ‘inclusion of the telative.

,physician snpply as a regressor in the equation- lS.
ignored. Therefore, the increased cost over time remains

unexplained in this analysis, but the increased cost over _
time does not suggest that the relative physician supply;, .

- - affects the costs of treatment, At least the coeffncnems .
of Table 12 suggest that thé effect for GPs is'not very .

- large and that for specialists, the effect is negative. .

It-may be that the time effects are in fact a result of‘

increasing physician supply for the provmce as a whole.
That is, the Quebec Province medical commumly may,

complex dynamic mechanism since the time effects
cannot be explained by local area physicians adjulting

their output to local supply. Also, since much .of the

increase in costs is due to a change in the type of visit
supplied, it is possible:that this-time effect is solely due
to a_learning how to use the fee schedules, mdependem
of physician supply. N e

We have also added in regressions (7) and (8) a lerm o

for the square of the modal physmans age

(MODLAGESQ). The negative sign for the coeffncnem»:. A
on physician’s age-and positive sign on the age-squared
term describe a quadratic of the cost per patient- year . -
decreasing with physician age, reaching a minimum at
63 (see Figure 1). While the curve is mathematicallly = -
constrained to turn upward at 63, there are in effect few. o
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". change its vnew of the optimal treatment mode in -
response Lo changes in the relative scarcny of physncnan .
time. However, if this is happening, it occurs through a -

Cost Per.Yo_ai-' s> . -

active physicians older than 63. Conseque l’ly,\ L’ne curve .
falls through the relevant range of physnclan age The’ S
effect of physician’s age on vnsns‘ r year whlle

statistically significant, is small. " ., A

Chronically low income (LOWlNCOME) persons e
receive more medical care per year for: hypertensmn as(. I
~indicated by the positive coefﬁcnenls on bolh costand: .’
visits. ' The magnitudes of the addmonal trealmem for':; e
the chronic low income persons are not lrmal 10-{.“_"
percent (1.98/20.62) of the mean cost and 14 percent, L
(0.5/3.5) of the mean visits. The, mlefachon lerrrts of . °
low income with years two and ll\ree (LOWYRZ and’ .

LOWYR3) show that the low income: dlfferenual 'is

decreasing over time; that is, the hlgher coSl per year l‘or o
low income persons was approachmg the: mean for Ihe‘

population as a whole.
While hypertensives

" (INCMEAN) appear to- recelve sllghtly mol:’e treatmem )
per year as measured in coms the ¢lfference whlle-

statistically significant, is vqry small ’T‘he r‘evnsn rate in
high income areas is aboul the &ame as in low 'mcome

areas. The effect of market are: mcome does not:seem - -
to. change over time as mdlcatea by, lhe statlstlcally'
msngmﬁcant and small coefﬁ(:lents ".ol" ﬂle interaction -
Ome (lNCYRZ and L

terms between . years and ,area

lNC¥R3) KT . :
Two other area regressors are emcred as mdependent

"vanables m regressnons (7) and (8) The percjﬂage of

the. populauon in the. markel area’living in r

_ (RURP.OP) and a. bmary mdlcatmg proxlmuy

- Montreal, Sherbrooke and.Quebec. Cny(DlSTMSQ) are
" 'measures’ of travel ume o a physncran as- well as other .

indicator$ of the convenlence of urban life. Both of
’these coeffncnem; m the cost equauon are staustlcally

wf’

Cm per yurh= :l 79 o nou age +0. 00322 age
" (Evatuated at the:mean. of the other independent
varlable; shown lnmqultlon (D) of, Table 13.)

22'!‘ 1
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58 insignificant. Apparently, much of the effect of these

~measures is already reflected in other variables such as
area family income (INCMEAN) and the specialists to
population - ratio (SPECPOP). There is a modest (6
percent of the mean) effect on the revisit rate of
proximity to urban area, whrch presumably reﬂects
some travel costs.

One issue of equity in medrcal utrlrzatron is whether
low income persons see a specialist for hypertension. at
the same rafe as the non-low income population. While
we do not have a definitive answer to this question, the

means of Table 8 suggest that they do. Since 39 percent

of the sample is low income. (LOWINCOME) and 12
percent of the sample had a specialist as modal
physician (MODLSPEC), if low income persons saw a
specialist at the same rate as the non- -low income
population, 5 percent of the low income persons (.39 x
.12) would have a specialist as a modal physician. The
means of LOWSPEC (an interaction term between
LOWINCOME and MQDLSPEC) suggest that 4
percent of the low income. persons had a modal
. specialist, not too different than the hypothesized 5
~ percent. But the regression coefficient of the interaction

.5 . .inTable 13 suggests that, even if low income persons see
" », 7 :specidlists at the same rate as non-low income persons,
"the services received per year are less by $2 A8, not an
_ msrgmﬁcant amount compared to a mean of $20 v oA ;
The very.large coefficient.(341.75) on the consultatron
for. hypertensron binary (CONSULT in regressron N,
B ‘_wtt}t_a very small standard error (t 44.13), leaves little
.~ doubt of the large effect this measure has on average
. .. .costs. We do not have a complete explanation of this
STy _ phenomenon; it is probably a measyge of case severity.
T The three additional measures_ of patient’s medical
N "«;‘utilization ‘(dollars * per . year for INFLUENZA;
.o :‘IiNEU ROSES; VVEIN) are not easily interpreted. They
are entered into the regressron however, in the context -
o ofcontrolllng for multrple dragnoses (see above).
_‘ N Fmalle' note that the interaction of the hospital . -
‘admts iof, binary and the cost of procedures with -
mrssmg \dragnoses (HOSPMISS) suggests that the
3 mr'ssLng ,1ag'noses are for'procedures delivered in the
S e&ults not shown, which entered only the
prpce"dures with missing diagnoses, showed a-
"ff crcm in the cost equatron The interaction

‘ ng dragnoses was really an effect of
1, _lnclusron of HOSPMISS in regressrons

wtll provrde better estimates for our
_.prlmary mterest srnce to exclude this term

‘uxé HeldsManheim., 1978, regarding missing diagnosis.
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term for modal specialist and low income (LOWSPEC) '
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who was hosptialized during the year is, on average, in
poorer health.)

Conclusion

Holding patient age, sex, family income, location,
and some proxy measures of health status constant, we
can report the following regarding treatment of
hypertension per patient year. ‘ ‘ )

The effect of the local GP to population ratio is to
increase cost a small to moderate amount (elasticity of
0.12). The effect of the local supply - of general
practitioners on the revisit rate is also positive with a
rather low elasticity of 0.08, although it is not
statistically srgnlﬁcant under the usual criteria (t =
l 59) . ‘ .

' The effect of the local specralrsts to population ratio
|s to redugce cost and the revisit rate, although the:
magnitude of the effect is very small (elasticity of -0. 03).

Holding constant the local supply of physicians, costs
are slightly higher, but the humber[of visits per year is
lower if the physician'is a specralrst
Both the cost and revrsrt rate decrease with physician
age. Co :

The costs are hrgher for female physicians compared
to male physicians although the revisit rate is about the
same. 5

Low income persons recerve more services per year
and have a higher tevisit rate.: . "o-

The differences bctWeen low lncome _persons and the
rest of the p0pulat|0n» are;" however, decreasrng over
" time. o

Costs are rising over time, although the revrsrt rate ls‘ :
relatively constant.

Throughout this discussioi we have maintained{a
neutral posture, with réspect to .the implications o
changing costs for the treatment of hypertension.
Hypertension is undoubtedly a ,major health problem

" which does respond to treatment. When we observe that . A

costs are increasing, it‘implies that services to: patients

““are increasing. Whether the cost to society of thésé extra’
". services is worth the benefits is a question clearly

"beyond the scope of thiseffort.

The results presented here show that treatment for
hypertension is not independent of the local physician
supply. The cost of treatment increases as the number of
general practice physicians increases, but decreases as
the number of specialists in¢reases. The magnitude of
both these effects, however, tends to be fairly small.
Interestingly, the change in costs is associated more with
the cost per visit than with the number of visits.

As was pointed out in the beginning of this section; a
positive relationship between physician supply and’
treatment cost could stem from two different sources:
non-price rationing and induced demand. But the

results presented here suggest that whatever the source,

the effect is not large, which implies that the issue is not
as serious as one might at first suppose. These results
are, of course, specific to one diagnostic ¢ondition and

cannot readily be extrapolated to all medical care. It is .

’

62



noteworthy, however, in that hypertension is a medical
condition which allows considérable discretion to the
physician in determining treatment mode and patient
initiation of care is considerably less than in many other
chronic conditions. It would therefore appear to be a
natural candidate for testing the hypothesis of physician
inducement. The results présented here suggest that if
physnc1an inducement is present, the magmtude is not -
large. ( _
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ABSTRACT O An economic model is presented where the concentration of dentrsts is'an rntegral
part of the supply and demand for dental services. The three equation simultanecus system of
. - demand, supply, and concentratron shows how the quant|ty of dental servrces delrvered fees pald
RATEEN -"1 ‘e and drStrrbutron ofdentlsts are jomtly determined. RS . .
."" s ' ‘Previous research concentrated on either non- economrc cr|ter|a for pracuce location or single
estimations, where the practice location decision was not part of an economrc system. These studies. -
~ .~ useddataona natlonal or state basis rather than on local or regronal ecoriomrc markets.
The results of this study seem to rndlcate that local and regional markets are an approprrate area for
economi¢ analysis. Our tentative results dre that market forces do in fact determine the supply,
demand, and market concentration of dentists. We find that the Un|ted States’ experience concerning - -
 the distribution of dentists is not unlike the drstrrbutron of dentists and other health care provrders in ,
many other nations with diverse economic systéms. - :
. y
It appears that policy alternatives to alter the drstrrbutron of dentrsts must consider the rmpact~of~' '
those policies on-the entire dental nfarket. Conventional policy recommendations have conventional .
economic results. For example, increasing the number' of trarned dentists wrll result in dentrsts o
" locating in areas of economic need. .
]
INTRODUCTION | . ‘One modification 'to conventional analysis was the -
The distribution of dentists in the United States is introduction ‘of the’ target hypothesis. Here it was
- currently an important subject of health policy. In fact, assumed that the health providers did not attempt to.
the distribution of all health care providers has become = maximize their own economic well-being -but had a .
- a major policy issue not only in America but in many target level of economic affluence. They choose practice
other nations. A caricature of the conventional wisdom locations near thejf friends or families or near where
seems to be that dentists choose their practice locations they went to schgol. If-the community provrded many
with little or no concern for the economrc demand for customers, the could pick and choose between
their services. Then once the locat|on decrsron has been patients, work' short work hours, and establish fee
made, the dentist can ‘‘adjust’ ‘lns fee or the amount of w scl‘ules below. what they might othérwise charge. On
service he: prowdes to yield the income level he deems,. X the ‘other hand, if the community did not provide
appropriate. In effect, what is being argued is that either’ enough patients to yield the target income, then prices
conventional economics doesynot apply to dentrstry or . would have to be increased for the existing patients.’
that ‘convéitional economic analysrs must be Another tactic could be tornduce the existing patients to -
substantially modified in the case of health professions. ~.con§ume enough services to generate the desired
\)‘ Ly . EA ’
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income. The only constraint on the level of fees or..

quantity of services provided would be the target or
aspiration level (possibly tempered by peer pressure) of
the provider. (Here we have to be careful to refer to all
health care providers and not single out dentists, since .

- most research focuses on physician behavior.)

The last example has come to.be called the suppiy
induced demand hypothesis. If the hypothesis were true,
we would find that location decisions were made
independently of economic criteria, and those areas
with relativelymore dentists would have higher fees than
with relatively fewer dentists. Apparently -
conventional economics .does not work here either. We
have a new health,economics where more eompeuuon
leads to higher. prices rather than lo&ver prices. One
“reason why health- -providers are allegedly able 10 escape-

o eonvenuonal markel forces is due to. the. publrcs

‘medical i rgnorance or thelgblmd trust in the phhman or
" dentist. kn these -cases. supply and demand influences the

~demand for ‘mediéal 'services. Sellers of lhe service
acting as agents for lherr pauents are in effect making
the decision’ to’ purchase the service. The net result is
that demand for health services is higher where there dre
more providers. This is in contrast to” conventional
.economics where the demand for a' factor of
producuon here the mpul of labor service, is derived *
from the market demand for the product,

The major subject of this paper is to examine the -

extent to which dentists are in fact insulated from
market forces. We question whether the United States’
“experience with its “‘maldistribution’’ of dentists is a,
“unique result attributed to the lack of market controls.

- Also we attempt to delermme what part market forces

play in the location or per capita distribution of
dentists. Finally, we show that the structure of the
dental industry is in fact a result of market forces.

It the distribution of dentists is a result of market
forées rather than being independent of those fortes, any
public policy designed to alter the distribution of dental
manpower resources must be concerned with very broad
policy impacts. A public polrcy that drreclly increases
the number of“dentists in_low income or rural areas,
would ‘necessarily impa \the whole dental market.
For example, one way l# rease supply would be to
reduce restrictions to or to promote entrance into the
dental profession. The production of relatively more
dentists would have the necessary consequencés of
lowering dentists’ incomes. from what they otherwise
would have been. Removal of market restriction and
regulations that discourage competition (would also
promote a ‘more uniform distribution ‘of dentists,
However, if dentists are not subject to the regulation of
market  forces, then increased ‘governmental
intervention and regulation would be in order

In the sections that follow we will review some of the
existing lneralure that is relaled to these issues. Then we
‘explain the eéconomic model and data we use to
investigate these issues. The final section is our.
empirical results and a summary of our findings. -

53

 LITERATURE REVIEW

The literature of interest is related to two issues: the =

supply and demand for dental services and the location
of dentists. Since research ‘in. the area of dental
economics @ still relatively young, we have a very
limited number of studies about the economics- of '

“dentistry. It is therefore appropriaté to briefly consider

other economic research on physicians and medicine in
addition to that concerning dentists and dentistry.

The \supply induced demand hypothesis. can
apparently be attributed primarily to two studies of
physician service. Fuchs and Kramer [1}-found support
for the 'physician created demand 'hypOthes'is using data
from Qolh a time-series of natiorral data 1948: 1968 and
a crOss section of state data for 1966. In the time series,,

- résults they found that mcreases in medical technolOgy

and the number of physrcrans were primary factors in

'»explammg the .consumption of and- expendrtures on

dphysrcrans services. This.result is prrmarrly based on the
positive. relation between the quantity of medrcal
services consumed and the number of physidians. Here
the authors ]ustrfied their posmon by noting the
increase in cbnsumptron in. the 195621966 - -period

L compared to the 1946-1956 period. They believe tKat the
- increase in the number of physicrans over the pertod was

an exogenous event. Also, th&l state that the increase in
medical consumption was not due to either a movement
along.the demand schedule resultmg from an increase in
supply, or to shifts in the demiand for physicians services

*~due to changes in income, insurance or demographics.'

These hypotheses are not
methods.

“tested using statistical

Since utilization was lhoughl to be mﬂuenced by’ ‘tech-
nological change, Fuchs and Kramer examined a 1966
cross-section of data. Here thé effects of technical
change would be held cohstant by the methodological
design. It was assumed that the average vintage of
human and non-human capnal were identical across the
33 states in the sample. The analysis developed in this
study is ‘rnuch more sophisticated in that a.simultaneous
four quatior} (and two identities) model was developed.
The most important equations for our purposes are the
ones for per capita general practitioner visit equivalents
and the physiciari/population ratio. These equations
were defined as:

(1) Per capila'visils — flaverage priée or net (net of
~ insurance benefits) price, per capita insurance

benefits, Physician/Population ratio, median . .

income; per capita hospital beds).

Private physicians per 100,000 population —
f(average price, output per physician, number
of medical schools in the state, per capna
hospnal beds, median income).

The third equation relates output per physician to

_average price, number of physicians, agd hospital beds
per capita. The fourth equation is an insurance

@)

\.

'Fuchs and Kramer {1]. pp. 16-17.
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equation.

determined by’ per cap consum[puon of, physrcran

visits, average pnce umon members per 100, 000- popu-

~~lation, and the ratio of health msurancc premlums to
benefrts : . .

“In the first- equatron is the prrmary source of_the
physician induced demand _information.
- equations in total were estlmated on the basis of .the

" variables cited above. In gny of these equatrons at- mqst

three ‘variables were_incjudéd.in, any one run. The
tésults aré,, in general,  that
average or net price negau Q(;ly-related to the number
of palren( vrsrts per caprta The remaining variables
medxan mcome per capita insurance benefits, hospital

beds per tapita and physicians per 100,000 populatron)

are all posmvely telated to the number of patient visits’

per capr‘la The:significance of the physician/population

. ~ratio was attributed to the physrcrans ability to increase

consumptron rather than a supply induced .movement
along a demand curve. This mterpretatron was based on
~ the fact that physicians’ fees were in the equation. Fuchs
and Kramer attribute the positive sign of the coefficient
to the fact that as physician density increases, the
average travel time falls as.does average waiting time.
Thus the real cost falls if fees are held constant.
'However, the authors state that because of the low price
elasticities of demand (none larger than -0.36), this

_influence appears to be too small to account for the size

of the density elasticity (0.507-0.335). Recall that the
based on physicians per 100,000
population. The authors also reject the notion that an

Here per capna Qisurance benefns are .

Eleven:

excess demand exists for physicians in general or that =

intra-state mobility restrictions are “due to licensing

regulations. They provide no explanation, but they note

that Feldstein [2]) proposed this expl_ana(ion.for'lhis time
series results. Fuchs and Kramer attribute Feldstein’s
results to onymmg technical change in his study. Since

Fuchs and Kramer are assuming that technology is the .
. same across all states, the influence of technical change

has been held constant. The final explanation  is that
physicians create demand. Fuchs and Kramer conclude
that physician induced demand is more important than
the influence of income, price, or insurance ‘coverage.
They also conclude that the physician density ratio is

positively related to fees, medical schools per capita

hospital beds, educational, cultural and recreational
facilities.

not rise with higher fees. The final equation concerning
medical "jnsurance, -unlike the quantity of physician

_service, does not appear to be sensitive to differences in
““median

income. In addmon per caprta insurance
benefits are statistically significant when related to
unionization and the price of insurance. e
Many economists might find this model d#ﬁcult to
understand. The' equations are not clearly related to
conventional supply and demand models. The authots

do not discuss the economic forces in the conte_)[t of"

individual, firm behavior, or/rarket behavior. The

°

) ( The quantity of ‘service per physician is.
‘. negative related to the number of physicians and does

- . should be discussed for a num
- study used time series data fro

_excess demand.” The doncept of excess dem

"~ considers
~ economic theory to be consistent "with. the' excess

. . &
. s .
1.

results are purely based on empirical findings. This, of
course, does not mean they are incorrect. However, it
remains to be shown that the Fuchs and Kramer results
are or a'e not consrstent with convennonal economic
theoty. - L ’
The Feldstein [2] paper crted by Fuchs and Kramer [l]
r of reasons. First, this
the 1940-1966 period.
The perlod was chosen ‘for data availability and because
1967 was the first full year that medicare and medicaid
programs were in operation. Also, this model is
interesting because? it considers .the 'simultaneous
influence of various economic factors on price and
physician supply. Feldstein also introduces a’dynamic
price adjustment relation. Feldstein differentiated
between the mnet. price that consumers pay after
.insurance . compensation and the average price the
supplier would receive. He formulates a per capita
demand equatron and a supply equation where the -
supply response is a function of the ratio of physician
services p§r physician. When the demand equation was
estm‘lated the net price elastrcrty was positive. The -
explanalron for this was ¢ - that. the observed price
quantity combinations do not lie on (or around) the
demand function by{ that, at observed prices, there is
d is.
consistent with the notion that a shortage of physrcrans
existed in this period, (see Arrow and Capron (3], Fein
{5, Rayack [4])). Feldstein introduced a price
adjustmem mechanism and two reduced form equatrons
(price’ and " supply) were estimated. The. physrcran/
population ratio was considered as exogenous as it was.
‘not statistically significant in either equation. The price
elasticity of supply was negative and the implied price-,
elasticity of demand was still pos)iive. Feldstein. .
these contradictions of‘ . conventional’ '

K

demand hypothesis. If the excess demand hypothesrs
were .true, physicians have restrained price increases

‘and/or ' constricted service output because, of their

substantial discretionary power to vary price and
quantity. It .might be noted again that Feldstein doess
include-a time trend in_the supply equation to account
for technological change. .

One major result of this study is a clear statement of
‘the excess demand hypotheses and that the résult is the

" ability of:physicians to have discretionary power over

‘the prices they charge and t'he.qua‘htity of services they
supply. However, the results are not supportive of the ’

" supplier induced demand hypothesis. . - g

Another study, this one by Newhouse [6], has been
quoted as providing evidence for the supplier induced
demand hypothesis (see Evans [7), p. 192). The
‘objective of -the Newhouse paper was to develop an

‘analytic framework to distinguish between competitive

- and monopolistic market structures for physician

" services.
monopolistic. However, Frech and Ginsburg [9] found
an inconsistency in the Newhouse ‘model that made the

»

Newhouse concluded that the market was
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-, wisdom. ‘Apparently, ‘many policy makers believe that« "'

1

statrslrcal lests;-'-mr‘"nclusrve Newhouse had assurned a
constant . margrnal cost“for the monopoly model and
Lincreasing margmal costs (for increasing output) in the
competitive  case. "'When"’ ‘Ginsburg and ‘Frech
reformulated the models they. found the relation
between pricé and’ number of physrcrans to be identical
in both the monopoly and the competrtrve models and
thus the two models-are really the same. In addition,,
they indicate that the mobility of physrcrans was not i
adequately modeléd and that the locauon response of
physicians may be a major- factor in the labor market
adjustrnent to changes.in demand. cos

A later study by Evans Pansh and- Sully [8], usrng
Canadian data, rnvesugated _the impact of group

practice on output per- physlclan and:-discussed the ok

extent to which physicians were able to generate demand
‘for their own services. They found that group practloe
had little impact on medical service output and. that -
physrcrans appeared to have an impact on the demand.
‘for their services. However, Evans, et al. were ‘not able
to differentiate the demand generatron hypothesrs from

".an alternative one thal postulates a.backlog of unmel

. existing needs which were being supplled by the exrsung

physician stock. Another possible explanatron of ‘these :
. empirical re5ults in addition to the demand creation. .
hypothesis, is related to the total pri¢é that a patient”
pays. These prices include the search costs, travel and

waiting time. As the density .of physrcrans mcreases, e

these implicit prices are reduced:

" The results of the studies cited above are qulte
drfferent from the previous literature. In the pre-l970
literature one generally finds that models were based on’
proFt maxlmrzatron and a major concern was an'
examination of the extent of monopoly ‘power. Two -
studies in the mid-1950’s representatwe of this approach
are Kassel [lO] and Hyde and Wolff [11]. The classic
study on the 'monopoly gains accruingto: ‘members of
~ the medical professioryis by Friedman and Kuznets [12].

However, the few'studies that purport to show supply
induced demand are now accepted as the convention

the market for medical- services is fundamentally .
different from other.-markets, (see-Dyckman [13]). And
because of the acceptance of these results, conventional
economic policies including the stimulation of
competitiori are considered to be inadequate and _
possibly perverse. Policies to promote an increase in the
supply of physigians -or dentists would not léad to an

- increase in the amount of health services or a lowering

of the price’ of health services. The necessary
governmental . policy would ' apparently be price
controls, regulation of practice loéatlon restriction of
provider discretion, and other “‘direct’’ actions., .
But there are numerous other studies that ‘do not
accept. the view_that the medgcal professron is insulated
from market. forces, that it can create its own demand;
or. that its members can earn- whatever target .income
they choose. :Réturning to the Feldstein [2] paper, we

. now note a criticism of it first indicated-by Brown and

A ruText provided by Eric ks .,

" ‘Lapan [14]. The 'criticism is. that the" positive price
elasucny obtained by Feldstein in the estimated demand
c¥ve results from- deficiencies in defining the price

»arrable and that the supply “estimates are. biased

. because of rdentrfrcauon problems. Based on estimates .

.'ot their own, Brown and. Lapan conclude AT

. our
~findings, which are exactly opposite to Feldslem's, lead

"to-different poliéi statements, and are consistent with

standard economic theory.”” Feldstein [15] rejected the
crmcrsm ona numberot‘grounds One lntereslrngreqark
in the reply was" Feldstein’s argument that physicians
have specral latitude in many practice decisions and are
apparenlly not fully constramed by market forces. He
thus aejected the Brown- Lapan service queue or gxcess

.demand hypolﬁesrs Here Feldstein says, ‘‘There are a

_number of ways jin- which doctors determine the type of
: ca.ses and persohs who receive care: physicians choose

lherr spectally and location; specialists choose what

‘types of cases {0 accept on referral; general practitioners

" decrde how many houise calls to make, which patients to

treal “which - to” refer and which to dlscourage from -
seekmg furfher ‘care.”” He thén buttressed this wrth

_’“There ls substanual sociological literature - on - th|s
“subject (Frredson [16], Martin {17], Reder [18]) * Much -

.of FeIdsterns argument -could be applied to' other’

4

occupallons and industries such as retail sales, barbers,,

cosmeuc,rans, auto or, T.V. repair. One wonders how this

argument drfferenuates medical servrces‘ from. other

. services. The point here is not an allempt to arbnrate

.the debate but only to indicate that these matters are far

_ ‘lrom settled.

A-more recent paper by Steinwald and Sloan [l9]

.mvestrgated a number of mﬂuences on physrcran fees.

The' authors did not formulate a model but they
attempted 1o determrne what . economic_.market

.condluons would ‘be _consistent with their findings.

" results.

: Their. dara . were, from mail questronnarres returned in

" the fall of '1971: by ‘members of the American Medrcal

Assocratlon "They. consrdered a'number of explanatory~

variables and their: equatlons might be thought of as '~

_alternative reduced form equations. The mht
lmportant result . for our purpose is ‘the estimated
relation - between ‘fees and .the physician population
ratio. Steinwald and Sloan found that demand variables
exerted definite and expected impacts on fees, and they
found tha
explanati of ' -physician~ pricing: behavior = when
compared .to tproﬁt maximization. The negative
coefficienis of the physician population ratio variables

in the fee equation were cited as evidence against the'
target income (via supply induced demand) hypothesis:.:

‘mark-up pricing theory was an inferior °

"

‘However, it should be noted that these results were not .

uniform. For general prac_titioners (using country data)
and for general surgeons- (using state data), the results
were consistent with traditional economic theory.
Internists,  Ob-Gyn, ‘and pedratrrcrans had opposrte
-Since the first two categories are the most-
numerous, the results in these ¢ases were judged to .

: dommate the other results lf non-price: ratronmg were

.

.
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640 - important in’ medtcal decision - making, me}i' the
.. empirical results would not have resulted in as many
. findtngs that were consistent. with conventronal

LY

.economic theory as actually. occurred Sternwald and .

- $loan conclude " that their results - are sufﬁcrently,

© . consistent with the standard profit maximization, model
“that future work should be based on this assumptron».
rather than on supply induced gemand target income,."”

or mark-up pricing hypotheses. (Although it should be .

noted that mark- up prrcrng can be consistent with profit
maxrmrzatron ) , : : !

_ . Turnrng to dental markets the most recent study@é by
. . l\ushman and, Scheffler [20] where’ they tormulated a
e monopoly based on Newhouse [6], Newhouse and. Sloan
“[211, and Frech an§Ginsburg §9]. The major focus is on

derrvmg and estrmatrng a price function for dental .
services. They. estimate a $ingle reduced form equation

for each. of five’ separate procedures and a combined. .

price index. The results of the five, service. prices
(Prophylaxis, Two~Surface Amalgam Srngle
Extraction, Porcelain Bonded Jacket Complete Upper 7

Acrylu Base Demure) are based on. questlbnnalré
_responses from rndrvrdual practrtroners In all of the’

. " .equations, hyglenlsts ‘earnings, per capita -income,
: ' “percent of population are positively related to fees. Fees .
ar€ negatively related to the percent of populatton on
- fluoridated drlnktng water. Kushman and Scheffler
Tound lower fees were charged by older dentists. The
density of dentrsts in “the state where the individual
dentrtt practlces was mcluded in the fee regresslon and it
~was statrstlcally srgrgnftcant as were the other faétors and
irs srgn was. pOSlllVe The authors attrrbute the result to
the posstbrlrty that tra*vel‘trme could be lower where:
dentists are relatively more plentiful. 'Thrs is also
consistent.with the Holtmann and

- ime)’ exerted a, negatt*e mfluénce on the demand for ~
" dental visits." In, that study travel . ﬁme ‘was only
statlstrcally srgnrfrcant in one of thetr l"our equatlons
This result is .consistent  with . fmdrngs of". ather
_researchers who have rnvestrgated what' ‘m)ght be called
amenrtres or qualmes of physrcran vunt,s Acton [25]
found that non-monetary T@ctors bedame rmportant

. determinants of demand when out: -of spocket money
prtqes were low. As’ oVerngnental 'heahh legislation or
pmva'te health’ rnsurance expands, these issues will be.
“" morez,»,,m\portant?’l‘o gﬂg’asgre these "effegts Acton
P ana‘lyz‘ed “free? Gﬁt’ﬂtiﬂ gdepartments it New . York
@t* 2\ wasfound‘hatl vdl-time functioned as a price
R\ _he demangd ’ for 5"free " services. - The computed
s elastlcttres of dtstance‘ wereé equrvalent to’ prrce
elashcrtres Computed by other researchers. Alsa, Acton

antl publtc §&tor physician services based on these non-

SR monetar’y travel time and distance- factors. Sloan and,
. ... Lorant [26] found positive correlation between lengtl\pf
IR - visit ‘and’ physrcran' densrty and .that waiting time -was’
' negatrvely correlated with the physrcxan densrty ratro [27]
Q

Aruitoxt provided by Eic:

Isen [22] result that |
" increased waiting time (another imiplicit price like travel ’

¢ -

found that there wa substitutability between the private

. ‘exgeptions are
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Retyrning to Kushma nd Scheffler’s final macro -
. equation, we- rote tha because of potent.|al data
problems and measurement errors, the five equatron
model Was:collapsed to a single equation where a fee -
rndex was the dependent variable. A number of results \,

" were presented attemptrng to measuré the effect of :

"dentist age omrfees and the results were- agarn generally
copsistent+ with the drsaggregalled equatrons The
‘that hygienists’ - earnings are ' not* -

. statrstlcally ‘significant in the -fee. equatron and the .
_impact of age on fges.is substantially ‘teduced. . Both -:’
-income and dentists per 1,000 population are posrtrvely
elated to fees and ﬂuorrdatron is negatively related to
! fees. A final seétion of the® paper dealt with the jssue of -
comparing the results of this estimation tquotherCStuclres

* 'Kushman and ‘Scheffler find their parameter estimgtes -
[ to be\cgnsrstent with the estimates of Shepard [23] and
Maurtzt [24], if one accepts the. monopoly assumption. -
in detense of- the monopoly assumpt|on a tompe] mve
' market model was: formulated ’lhat, could be c%mpared -
fto ‘the assumed - monopoly model. Under these -
conditions one requirement is equality between the
coeffrcrents of the prite variable.in the lingar supply -
a; demand equation #Kushmanand - -
. \mate supply and demapd”and.can,
not perform the test. irectly. HOWevéR;thw argue tl}at '
since their resufs afe close to those -of Shepard and

g!‘

‘Maurizi, coeffic from Qiose studies can- bé ustd.
Ustng those results th.e compentwe market altematrvg rs
rejected R AT

o«

The Maurrzr,[24] study mentroned above provrdes an

* interestitg if somewhat ﬂawed view. of d%ntal markets.

Chapter three is an. attempt to estrmate the costs of a
" national dental rnsurance program. In ’l\at attempt 4
model of the demand and supply of dental»servrces was .
constructed usmg " the.. 1962 . Amertcan Dental
-~ Alssociation Survey of Dental Practice and state’data.”

" The fee and. treatment data on rndrvrdual practmoners is
essentt,ally the same..as that reported in Kushman and
zScheffl‘er The. demand equatron relates; the. quantrt_y of-
dental services to prlce of- dental services, consumer,

-

; rncome, and the extent of ﬂuorldatlon U'nfortunately,

<)gve ‘do not know how the~ price of déntal®service WAS::_
tructed. Presumably it is an index ot' five fees ‘that -
sampled in_the” ADA questionnaire. The ‘Source
measurement of the .remar‘mng Varrables is dlso
nclear.. = . : . RE)

, The supply equatron relates quanuhty of den(al
“services to prlce of dental sefvrce number of chairs.in.
the’ offtce, number -of +full time auxiliaries, %nd the
.number of hours worked by the Qentrst The exogenous -
va,nables in this equation seem more representatrve of -

. those found in productron functions rather than: SUpplv
*.fupctions. A specrfrcatron issue may be present here,’
since the relations betWeen the aggregate productron :
functron the reduced form cost function, ‘and the--
resultant supply function ! are not explained. The method
used to esttmate the parameters was sard‘to' be twcggtage

L
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least squares. However, the author only indicates ohe

.. reduced form equation and states that the model **. . . is

exactly iqjemiﬁ"ed: that is, there are as many unknown
: variables (iwo) to be solyed for the model as there are
equations’” (page 61}. Actually both eéquations are over
identified. Two' stage least squares would be an
appropriate estimation technique and assuming ‘the
other problems to be minimal we can look at the résults.
*All of the coefficients are statistically significant. The
elasticity for price in the demand equation is negative
(-1.76) and positive (0.79) in the supply equation in
confor'r_nance with traditional economic theory. The
income élasticity of demand is positive (1.06) and the
coefficient for fluoridation is negative. As expected, the
--number of chairs, full time auxiliaries, and hours of
work by the dentist all have positive signs.

Another part of the study was an estimation of the
impact of regulations on the hourly earnings of dentists.-
A single regression equation was estimated. relating

" hourly earnings to years of labor force experience, the

square of labor force experience, years of education,
number of active dentists per 100,000 civilian
population in the state, per capita income in the state,
average failure rate on state dental license exam in the
1960-1969 decade, and a binary variable for self-
employment status. A sample of 420 dentists was drawn
from the 1970 Census Public Use Sample .(1 in 100
sample) of the civilian labor force. The empirical results
are that experience is positively related to dentists’
income, as is education. Less restrictive régulations
which allow dentists to delegate mofe tasks increases
dentists, hourly earnings. Dentists in states with higher
average failure ratios had higher earnings than those in

states with an average failure ratio. The " author -

indicated that self-employed dentists earned more than
employee dentists. However, since the coefficient for
that variable is negative in the regression equation, thht
interpretation is either questionable ora misprint of the
sign occurred. The computed sign of per capita income
was positive and the sign of the physician population
ratio eis negdtive. Neither of these variables is
statistically different from zero, so we cannot take these
results as support for the traditional view that increased
‘competition, as*measured by the dentist population
ratio, leads to reduced hourly earnings.

Another paper that considered the demand for dental
services is by Upton and Silverman [57]. They were
interested in estimating the influence of income and
fluoridation on the consumptionof varjous dental
procedures. Their data were obtained from 1S
midwestern dentists for one week in 1966. Half of the
towns had fluoridated water supplies the others did not.
The following regression was run:

In(T)=a+fin()+YF +§,
where 1n(T) represents the natural logarithm of the
- number of treatments, L is the’median income of the i
.city in 1960, and F is a dummy variable equalling 1 if the
city has fluoridated water and zoero otherwise. - !

L3
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Reg}essions of this form ‘were run for 13 different -

‘procedures and+the quantity of dentists as dependent
variables. The ‘“‘income elasticitie$”’ ranged from 0.37
f,0£ ‘“‘extractions — children’’ to 6.11 for "inlays" and
the income elasticity for dentists being 2.26. Extractions
and injays are in quotes because in actual practice
situatians such procedures ocan differ. widely. We have

found that care needs to be taken when defining dental » -

procedures and in the data section we discuss the l9;12-
ADA coding system. Also we nofe that the equations
that were estimated were actually Engel curves_rather

than demand curves. But;because price glata are difficults

to obtain especially ‘'on a local basis many researchérs
re‘gress utilization on explanitory ‘variables when con-
sumption patterns a_ré dertinvestigation.s['he Upton and
Silverman results are plausible. They find that those
procedures that are more costly in terms of time or
materials or are subjegt to alternative treatment
modalities such as crowns, inlays, and bridges.have
higher income elasticities thant extractions and
restorations. Restorations of djciduous teeth (children)

had one of ¢he highest income elasticities as one mighy.

expect. For all procedures the income elasticities
averaged 2.39 which is higher than the 1.10 estimate of
Friedman and Kuznets {12], 1.20 by Benham, Maurizi
and Reder [33], 0.12-0.41 by Holtman and Olsen [22],
1.03 to 1.82 by Feldstein [57], and 1.06 by Mawizi [24]).
However, the data used in this study are from a siall
market area and such results are not inconceivable in the
absence of the other problems we mentioned.

Fluoridation was found to be a statistically important-

factor in reducing the demand-for dental services. Their
analysis indicated that the use of fluoride would reduce
the demand for dental services by over 55 percent. This
seents to be a rather high estimate since fluoridation’s
main impact seems to be on caties in childen. We also
note that substantial adult tooth loss results from
periodontal disease and this was not considered in.lhe
model although it is mentioned by the authors. It
remains- to be seen if other studies.on a national basis
confirm the Upton and Silverman estimates.

The most comprehensive study of the dental sefvices
industry was done by Feldstein [58] in 1973. That sthdy
Has not limited to the supply and demand for dental
services but also considered the impact of governmental
financing on the provision of dental services, developed
an econometric forecasting nfodel for dentistsggnd

¢« analyzed the economics of dental edBcation. Our brief

- remarks focus op Feldstein’s worle on the-supply and
demand for dental services. pwever, Feldste@s work
more clearly than any othe shows the complex,
interconnected and. simultaneous nature of the many
divergent influences in the economics of dentistry.

. Feldstein was careful to include both-economic and
non-economic delerminanl; of dental demand. His
analysis was particularly noteworthy in that he clearly
recognized the economjg basis of many factors thal

. .olfers thought of as completely noneconomic. The
* treatment of. public attitudes toward dental care is a

¢
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«ood exdmple of hlS msnghts Many other r.esearchérs_
discussed the lmporlance of attitudes and knowjedge
regarding dental care in_the consumption patterns for »
dental servides and . easured ‘these aMkudinal .
differences by years onofmal education received by the
-head of the household. ,F stein clearly explained the

“interrelations between cauon and,mcome rd®e, a

.urbanization and governmem Subsidy programg H
went o?;o show the dlfferences in dental consumpuoi
patterns as a function of differences in income. More
extractions .and dentfifes were consumed by lower R
income families and more preventive and maintehance
work was demanded by higher income patients. Data
were presented that allowed per capitd visits to be
crosstabed with income and eduaation. Per capita.utili- *
zation increased with education holding income con-
stant, however the major difference in utilization Was
between income levels holding %ducauon constant. The
analysis proceded to show how the changes in con- ¢
sumption patterns over time were related to mcoTe

4

levels. - y 3

The analysis of price, income, and fluoridation as )
determinants of demand is vesy ‘interesting., Us‘s)g
dental visits ag, the’ “dependest variable, the own price
elasticity was estimated to be 1.43. The income
elasticities werg reported to vary dependmg upon the'
sample and the choice of dependent vanable Using
national time- senes, data (1929-1970), the “income &
expenditure elasticity 15‘.7 indicating that a one percent,.. '
increase in per capita income would yleld a 1.7 percéht

. inctease in dental ,jﬂpenduures. A 1961 cross section of

38 cities yielded an ewdilure elasticity of 1.82, and
across states the estimde is 1.03. When visits rathgy
than expenditures are used the e,stﬁated e_laslicily'is
1.55. . - . o

Fludridation 'was found to be'an important factor in
reducing the demand for dental services, épecnally in
children. The results indicate that fluoridation has the
effect of reducing dental expenditures by approximately
$5.00 per person per year. This estimate lS substa ally 3
higher than the $1.00 per capita estimate of UBton and
Silverman [57].

Feldstein attempted to estimate the economic tmpact
"of public expenditures on dental health programs and
deftal services. demand. No statistical relation was
found. It was believed that the small amount spent, only:
a few cents per person, made the statistical estimation
difficult. However, " these payments are in fact
concentrated on a specnflc income group and if data on
this group were available more work could be done on
this question.

Feldstein’s analysis of supply is also one of the most
lucid. He clearly differentiates between long-run
conditions where increases in the qugntity of dental
services supplied results from increases in all factors or
production and the short-run case where increases are
primarily from longer work hours of existihg personnel.
The analysis primarily focuses on the long-run issues-of

13

. of dentists i

. b/ s

) ’ ) ’ ’ Y ’ B ,'
increasgd supply due to ¢hanges in den#al technology,
reater utilization of ' auxiliaries, and improving

organizational effncnency through group practice. It is -
clearly recogmzeﬂ that the supply of dentists is closely
related to tHe demand for dental services. Also some
time is spent in difgiling the alternative ways dental
serv es* could be expanded inclugding reducing .
reglﬂuons that mlybll nfobility, devgloping alternative

nﬁ\ods of training new dwusls employmg more

auxiliagies, and es@blishing  various governmemal
subsidf® . ' ‘
The resultgg his section are that the long-run supply
ég'fat:l-responsive 10 economic pressures,
most espegnal}y the financial rewards.of" bsmg a dentist.
Also that if equagity in dental services is a public policy
objeetive, Jhen recommendauons should focus on
inereasing the consumption of dental services.
Heretofore policy seems to have been aimed at
increasing orsredistributing dentists Wthh is only one .
and, as Feldstein documents, an expenswﬁe way to-
mcrease dental ser’vnces . L

v
-

LOCATIQN
A loglcal place to begin a brief review of the

" Bhysician/dentist location literature’ ig the Friedman-

Kuznets {1Z] study. The major objegjive of that study

. wasto examma*e determinants of income earred from{

independent professional praegces. lp addition to the
professions of me%ic?ne and dentistryy studies wepe also
conducled on law, oérufled public_accountancy, and
consulting engipeering.*

Two ::?araclenzmg féa'lure% of the practice locauon
recg}ved attengion: tie size of the pracuce coanumly
and.- its geograghic - region. nge the size of the °
community¥s based on,gix to-eight population groups
and he ‘i‘egions‘are lé nine ‘major census regions.
Friedman and® Kuznets .found that, variations in
community snze’ﬁad 4 much®arger e recl on variations
of earned? professnonal ome than did variations in
geographlc reglﬁns. Differences in B’rofessuﬁal incomes

. across geographic regions were smaller than dlfferences

across <community si es. Also the dlfferencesém
professional lnconﬂa#rlb% to.these la e geographic
regions were found to be ibuted almosl enurely to
reglonakdlfferences in urbamzauon " *

For, the five prolessmns in general, mean professional
mcorXe increased with’ city size. The ratio 8f dentist
income in cities of 1.5 million or more to dentist income
in cities of under 2,500 people equaled 1.88. In these
large cities, dentists earned incomes 120 percent ¥ihe
national mean income in the United States; whereas,
dentists in the small towns earned 64 percent of the mean ,
of all reportgd incomes. Medicine was an exception to
the general¥irend of rising incomes with larger
community size. Physician incomes were higher in -
middlesize ¢10,000 to 1,499,999) than in the largest cities
(ones with 1.5 million or more people). The coefficient of
variation of incomes was much less sensitive to changes

7% _ . .



- in community size than was income itself.J The results
were not uniform, but the coefficient of variation seems
to fall from larger to smaller cities. H’owever, the
smallest cities have more variation in professional
incomes than do larger cities. No consistent regional
differences in the vanabllny of incomes was discovered.

In discussipg the results of the study, Friedman and -

Kuznets argued that the absence of’ régignal differences

. in average income indicated sufficient geographic:factor
mobility to prevent the establishment or maintenance of
income differentials. Thus, differences in income across
communities couldenot easily be allnbuled to factor
immobility. This is because. mobllny among various size
cities within a region must be at least as large as across
geographic regions: The dxfferences in-income, it was
arfued, would have ito be atlributed
productivity of the professionals in ldr
non -pecuniary benefits of residing i in smaller towns.

"Friedman and Kuznets’ results mdlcale that income
. dtst'nbuuons across community size weré similar in
characler and magnitude for all of the five professions.

In *addition, the economic market forces

- determjned the geographic income - distribution for

physicians, dentisks, lawyers, certified public

* accountants, and consulting engineers were-similar tg’
those determining the income distribution of the general

working population. ‘ :

It should be added that it was not argued that
pecuniary economic forces were the only causes of the
' _ geographic distribution of piofessionals. They ‘explicitly
_ noged the lmporlance of residing near family and’

friends. Having knowledge of an area, its climate,

physical and culuiral atributes, and availability ‘of
professional facilities were expllcnly mentioned as
influences in the location defxsmn process. One point of

* including_yjese factors in the location decision process

was 1o explam why differences in money wages should

-occur. That is, we should not expect all denusls incomgs

to be equal. Even if all professionals were equally

productive (in a physical sense) and free: to move.

that

to higher '
rger cities or the:

.'J

distributional changes generated¥rom new entrants into
ilhe profession, rather than the mobility of persons
already in Active practlce are the most important
influences in changing the regional distribution of
professnonals The risk of begmmng anew in a different
location, plus the cost of new physical capital and the
funds necessary to support the family in the interim
period, are substantial disincentives to mobility.

. Moreover, those who are the least financially successfut
in their current location ar¢ least likely to have the
‘financial resources to move. Sdccessful practiiigners
. probably have ‘the capital - but not the economic
motivation to move.

Many “other researchers have mvesugaled the
locational issues first ransed by this path breakmg study.
Glass and Baldwin [29] administered a quesuonnalre to

~ a sample of 1,244 dentists in New England who began
practice between 1956 and 1965. They asked, ‘“What
“single fador most affected your degision to choose the
~ present location of your practice?’” The following were
" the most frequently réported:

Frequency (in percent)

Location Factors Present Future ¢
Shortage of Dentists 20 22
Good Living Conditions . v 15 14
Nearness to Family. Friends - 8 - 1
Hometown 7 0
Availability of Office Space 9. s 19
Otter of Partnership 6 v 1
Quality of Practice’ 2 4
Economic Factor, High Fees * * 2 7

Clearly economic issues were important to the location

+decision. Nearness to family and friends and returning o -

hometown are all important to:the initial decision.
These faclor,s were called ‘“‘social’” by the authors;
however, they could also be interpreted as information
sources and thus.-they are certainly economic. The
possibility of the- dentist being known in his home
commumly is probably an important marketing

without any barriers®o relocation, we would not éxpect _ =, mfluence? ““‘Good living conditions™’ are probably close
e pr.qxnes. to the non- pecumary factors mentioned in the

them to haverequal incomgs. Rather wa would have
equwalenl incomes. Incomes would be *‘equivalent’’
in the sgnse that monelary dlfferences would be
cagpensating for generally observed, differences in the
r?i:’monelary advantages or .disadvantages of irdif-
ferent ;areas” However, we . know [ghal dentists in
" partiettlar and professionals in general are not mobile.
‘= Pashigian [28] ,fourq. dentists to be second only to
judges as the most immobile pfofessionals. These results
ap consigient with Wash [30] who found that turfover
of healtl workers, in general, was significantly lower
han that of the general labot fome. As the skill level fell
mobility increased. Dentists were the least liable to
lransfer occapauons with physncnans ‘and pharmacists
. bemg more mobile-across professions. Pharmacists are
twice as ll'kely to change occupations as are dentists, and
registered nursgs#are almost three times more likely to
# change pccupations. As Friedman and Kuznets note, the
.

-

. .
.

El{lC' ' . Ry

Friedman and Kuznets study. Glass and Baldwin also

. asked..‘fWhal single factor would be maost important jf

you were tQ change your location in the future?’’ These
responses are lisTed in column two in the previous lat;le;
Ecofomic factors appear to grow in importance as
practice experience grows. It is unexpected that office
availability looms so large in the thinking of dentists.
No mention of cost of office space;was mentioned, so it
is*hard to tell what the economic logic of the response
" was. It may be that the potential for improving the
practice income or service by 4mproving the practice
‘location only becomes evident after some yearg, of
experience. s o
The aulhofs indicate ¢hat the availability’ of
recreational facilities were listed **far more frequently”’
by dentists ih-Maine, New Hampshire, and Vermont.
Availabilil* of cultural activities were more frequently

4 . : /
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listed by those .in Connecticut.
general idea that personal preferences are influencing the
location decision of dentists simultaneously with direct
economic issues. v .

Location decisions of recent dental graduates were
examined by the American Dental Association [39].
They found that practices were located near parents’,
spouse’s parents’ residence, pre-dental college, or dental
school,” A small minority (5.8 and 2.4 pertent
respectively) reported their practice to be near the

location of their advanced dental ‘program or military

assignment. "

Recent graduates were asked to indicate the factors
they believed to be #esponsible for their choice of
practice location. Theé most popular respopse was

. ““Geographic Preference’ which sheds little light on the

decision process. The next most. frequent responses (in

order) were; recreational and cultural advartages, type
of people in locale, economic level of community, popu-
lation to dentist ratio, influence of family and friends,
climate, childhood residence, availability of dental
facilities, influence of other dentists, and influence of

"spouse. These results are consistent with other research

in that both dirkct eéonpmic forces and indirect or social
factors are jointly determining the location choice.,
. ;

Since changes in' the local practitioner population ratio
are likely to originate from new entrants into the
professron modeling this migration panern could be

_important. Yett and Sloan [31] examined the migration

patterns of new physician entrants into private practice
in 1966. They found that the physicians’ familiarity with
the area in terms of “‘events’’ of birth, medical school,
internship, and residency were important explanatory
factors in determining initial practice location. In
addifion, other economic and demographic factors were
also important. These factors were: climatic conditions,
urbanization, failure rate on state licensing exam, mean
net income of all specialists in private practice, per
capita income of resiglents, and the change in per capita
income in the period 1960-1966. Both familiarity with

‘the general area, in this case the SMSA ‘o5 state, and

other demographic and eFonomic considerations
determine the distribution of physicians in this data set.
Weiskotten et al. [32], using cross-tabulations on data
from 1915 to 1950 found generally the same results
concerning previoug, knowledge ?and experience with
geographic areas. Residency trdining was the most
important factor in determining the_state-of practice.
However, a trend away from large Gities of 500,000 or

- more tBward smaller cities of less than 25,000 was
- noted. Also they found a relatively higher percentage of -

graduates locating in states with higher than average
pjﬁ capita personal incomes. While two out of five
medical graduates were practicing in a city the same size
as the one that they resided in prior to entering medical
school, that proportion steadily fell in the period.
Specialists were concentrated in the larger cities, limited
specialists were uniformly distributed in all but the small

This reinforces lhe‘

'iowvns. and gener4l practitioners were more densely
distributed in the smaller communities. _

These results are clearly what one would expect from

an active economic market for medlcal services. This
Weiskotten [32] study is the most 'often cited study in
the medical literature of location; unfortunately, the
‘references tend to focus on the schooling, internship
and residency issues and exclude any mention of the
economic or market forces that ‘imeract with the
informational factors.

Another often cited sludy about migration and
location of  medical professionals is by Benham,
Maurizi, and Reder [33] gudy incorporated four

" cross-sections of state d rom 1930, 1940, 1950, and
1960. Because of data pilblems they were not able to
pool the observations for time serips analysis;
nevertheless they performed several regressrons using
first differences. In general, they found the supply of
dentists in a state to ‘be related to the size of i
population, growth in the population, total personal
income, failure rate on licensing exam, physician or
dentist income, and population in urban areas. Here
again we find evidence that market forces of supply and
demand for medical services are in fact determining the

_geographic distribution of health professionals.

“ Benham et al. found that both dentists ang physicians
“tended to locate in areas with higher effective demand
for their services. They also found that lhlS’. economic
pehavior was ‘‘superimposed’’ on location preferences
that caused dentists and physicians to sacrifice money
income for amenities .in various locations. Dentist
mobility was restricted more than that of physicians due
to.state licensing regulations.

Two studies by the same researcher shed some light.
on the market structure of dentistry. In the first study
Tryon [34) éxamined the variations in the distribution of
dentists among SMSA’s using the 1960 census. This

~study and the previous ones did not attempt to
formulate a formal behavioral or economic model and
then develop testable hypotheses. The method was
purely empirical. Various independént variables were

. chosen on the basis of their plausibility as measures of a

metropolitan area’s ability to attract . Qentlsts Tryon

‘concluded that the dental service industry depended on

consumer purchasing ‘power and motlvatlon
Motivation'in this context would be called preference by
most economists and motivation was, measured by

“educational level. “As we mentioned in cénnecli
Paul Feldstein’s book, education and incom ~

correlated and it is difficult to separate the
the preference effect. Dentist$ were also found to be
attracted to locations where' purchasing pgwer (per
capita-income) is greatest. This factor was predominant °
when the influence of population size was held  constant.
Here again we find dentists“being driven by’ eLonomIL
forces, like other service providers, to locate where the
economic need is the greatest. .

“~__ The second Tryon [35] study found dlfferenvresulls

Here 49 census tracts within the Hartford Connegticut

"2

3

’



Standard Metropolitan Statistical Area in 1970 were
used. Tryon -attempted to correlate the dentist
population ratio within these census tracts with other
available data. In general the zero-order correlation
coefficients were not statistically significant. However,
., two variables were significant. Percent of economic
activity devoted to business use and nimber of bus
trips.per day passing through the census tract both had
significant (and positive) .correlations with dentist
density ratio. Other possible influences, such as socio-
economic status of the tracts, residents, race, land use,
and population density, were not related to the
distribution of dentists. It is not clear how one would
expect these influences' to impact the distribution of
dentists on the census tract level. *

The most appealing interpretation of these resulls is that
the sample space was ‘inappropriate for the quesuon
under study. Rather than lmerprelmg the results a$ Peing
in conflict with other studies because of the urban
nature of the data, it appears that we need a sgparate
mini-micro theory +of dental practice location across

. o, 8 . B
census tracts. However, the isgue for conventignal °

economic analysis is whether off not census tracts are
economic markets for. dental services. 1t 'ppears that
the results reject the notion that census tracts are in fact
geographic . markets for dental - services. Also other

studies, including the previous one done by Tryon, seem.:

to support the idea that if large cities or SMSA’s are
examined, standard economic resulls are oblarl‘ned Also’
it appears that state or groups of states are useful when
issues such as regulations or climate are under study.
Rimlinger and Steele [36] found per capita effective
buying income to be the prime determinant of M.D.’s
per 100,000 population. In this study, county groups
were. used as the relevant economic area. These
. groupings were stablished by the Public Health Service
and published in the Health- Manpower Source Book
[37]. In general, one county is used if it contains a

metropolitan area of more than one million, adjacent _

counties are grouped so that they have similar

‘dominated rather” than the movemgnt

.

However, as we have seen, even if the. distribution of
monty income were equal across all areas we would not-
have economically equivalent real incomes. This is -
becausé some areas are generally agreed to be more
desirable than others and these non-monetary attributes
will be reflected in compensating variances in monetary
incomes in. long run competitive equilibrium.

In a second study by the same two researchérs, Steele
and Rimlinger {37] using time-series data*from 1950 to

1959 found that the degree “of . -urbanization and

increases in populalion were the two most impo'rla‘n
influences in determining variations in the percentage
changes in the stock of. physicians. The study was
performed for all physicians; rather than only those in
private practice. It is known, as indicated by Steel and
Rimlinger, that substantial differences exist between thg -
more inclusive and the less inclusive physrcran groups.
In any event, the market forces operating in this market
are clear and these authors make an important point.
The point is that physrcrans seem to be foIIowmg the
general populatien trends.

In this time period it. was found:that the’ relauve
inequality of distribution of physicians based on per
capita income of the areas residents decreaséd and at the -
same _time the wurban-rural inequality increased.
However, it was the movement of the general
population to relatively higher income areas that
f physicians
themselves. Steele and Rimlinger argue that physicians
followed the population trends but at a slower rate.
Also they note that the population trend results in a
smaller fraction of the population residing in ge_ographica!"

. areas served by R’.lalivelylfewer physicians. It appears

that market forces ate at work causing physicians to
locate in concert with changes®in general populauon
trends. Those characteristics and conditions that cause
relatively few members of the gengral public to l|ve in
rural areas (one characteristic of rural areas is lhe
fewness of sellers of all goods and services) also. cause
few physicians to locate in these areas. S

populations, semi-rural and isolated areas are combined
to form generally contiguous county groups. The poin(
here is that aggregate geographic areas larger than cities
and smaller than states can be effectively employed 10
~* model the disiribugion of physicians. In this study, i’ was
'° found that lh " physician population ralio was

Ball and Wilson [38] also used a cgqss—secgon_' of--}f*.'_","
county groups for 1962 and. 1966 10 ‘explain, .the
distribution of physicians and health facilities. Only-the. ,
1962 regression results were: displayed and they were
consistent with other studies using larger geographlcal »
areas. For all M.D.’s plus osteopaths, provxder:gensny

~ statistically related to fees and average income in the
region. High income areas had substantially more
physicians per capita than did low income areas. Also it
was shown that the physician density ratio was an
"increasing (parabollc) function. of per capna effeulve
buying income. Another fmcﬁng was that physicians did
not reduce their work effort in areas of higher physician
population density. The authors attribute this to lack of
.mobility between geographic areas. However, they
found that desire for leisure is not a strong motivating
force in physicians’ choice of location. Finally they note
lha’i as geographical income differentials are reduced,

_the distribution of physicians would be more uniform. '

’
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was positively related to effective buying ‘income per
capita, the presence of a medical school, negatively
related to populauon “and not relaled o percentage
change in population. The populauon yariables
certainly have unexpected resulfs. Growth areas appear
to e less sdikély to lmmedlately dfaw M.D.’s and/
ostéopaths when compared - to stable “or declining
county groups. The mdepeﬁdem variables explained
about 60 percent ‘of the viariation in the M. D. density
ratio. A second regression on G.P. densities was also
run but with less success. The RZ.wasOO76 The srgn for

per capita income was posmve however, sigps of the
remaining varrables were reversed from lhe first
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.insurance.

rural areas were easier to staff. Dentists in Nor“
Poland increased relative to the total populatr.or‘l and-in
"-those two nations the urban-rural dlstrrbutron bedame

- equation. One difficulty may be due to.the fact that

G.P. density across these county groups shows little

“variation. The 1962 data were displayed for various size

classifications of the county groups. Counties with a
major population center had 34 G.P.’s per 100,000

residents and isolated rural county groups had 33 G.P.'s -

per 100,000 residents. The variation in density ratio was
only evident when specialists (who concentrate in
population centers) were included. Specralrzatlon in
dentistry is not as significant as in medicine, so this

“influence is not expected to effect our work.

Virtually hundreds of studies have been done on the
location of physicians, dentists, health care
professionals, hospitals and other medical facilities. A
detailed bibliography on  physician location was
published by the Robert Wood Johnson Foundation

- [40]; literature on dentists and physicians location was

reviewed by Deane, McClung, and Tobin [41], medical
geography was reviewed by Armstrong [42], Dever [43],
May [44], and Shannon and Dever [45]; influences of
race and urban conditions. are reviewed in Elesh and
Schollander [46]: and ier and Jahiel [47]; and the
economics of regulating the dental profession in
Holen [51], MacBride [52], and Sheppard [53]. '

The final item of interest concerns the experrence of

other nations. Is the American situation, with our
reliance on market forces, substantially different from
other countries that rely on non-market administrative
processes to allocate scarce medical resources? We have-

not made an exhaustive survey of this literature. -

However, it can be said that our distributional patterns
are not unique. In nations as different as the Soviet
Union and ‘Great Britain, we find remarkably similar

distribution patterns with similar difficulties in staffing '

rural health serpces see Duffand and Hollingshead [48]
and Markovin [49]. Five separate studies of Australra
Belgium, Canada, Norway, and. Poland . “were
summarized by Roemer {50]. The basic economic
system in each of these nations is different. ThHe first
four countries have‘various degrees of national health
Poland has a National Health Service,
funded “from general revenues and all resource
allocations under that systhm are directly administered

. by the government. Roemer éxplains that the common, -
. attribute of these health care systems is that the majori,ty‘.‘_ '
‘of the payments” are financed collectively and gfie
services are. provided as public- benefits. ‘In e’

countries, rnequalltles in the distribution of phys? rg

more unifofm. In most -of . these programs central
planning or .regional plannrng established geheral

strategies for hospital construction and to some extent .

personngl programming. The result was regional centers

for- health facilities. Fer the drscussrbn it appeared

that these results were much the same as those that have

resulted from market forces ln the ‘United States wrth_'A ’
specialists m.urban -dreas,. general pMCtrtroners in- rural" .
areas and. limited specrallzatron in transmonal regroqs :
in between These five governments’ each promoted :

specralrzarion in “general medicine”’ and in the United

States a parailel development mrght be the “fam;ly,

¢

practice’’ specialist.

In Poland, two years of mandatory rural servrce was' '

required for medical school® graduates from 1948 to p

1963. However, with the growth in ‘the number of
physicians,
Norway also had a similar policy of mandatory rural
service which was. abaridoned with the expansron of

physician supply. ‘In reviewing the numerous actrOns “of -

the  necessity “for .this policy vamshed

the regulatory - authorrtres in provrding more equal_'t
distribution of health Qrpvrders, it, became clear that.,

government provided medical -services 'are in facl

* subsidies to rural residence. It is as if the government

were providirig direct grants to the rural residents. The -
most remarkable result of. these findings is that wrtlun
systems that do not rely on smarket. forces ta allocate
medical services drrectly we. find ~fesults- almost
completely consistent withy tr'admonal markel, analysls
These nations found that lncreases ln supply of medrcal
personnel  substantially - affects the - rural-urban-:
distribution of provrders dontrary to what has become

theconventronal wrsdomrn-Amerrca T
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ECONOMlC FRAMEWORK FOR AgALYSIS - '.i B

The economic model that is pbstulated is a three
equation srmultaneous system for equatrons T}te first
equation is the demand 'for dental; services, the‘fsecond
equation is the supply of dental services, and the third
equation is the locahon or the regronal coﬂcentr on'of ~

«.dentists ‘equation.’ These ‘three - equations %
deTermme the equllrbmrm q,uantrty .of dental ser
the” fees for thos

distribufion of dehtfsfs iffa' market area. P
We have chosen countiés and country group

relevant economlc markets for dental services.

s the
n our

lrterature revrew’~we noted: that bgcanse of data'availa-

and other health care providers were found bgtwe'en & bglnYmost,preVIo\ls‘stuﬁresf used on. ertl’ﬁ:r trme series
cities and rural areas. Roemer added parent L&oyly # ov%teyor‘n t'l;e natrbn fas a whole Other, studres

that this was the exrstlng condition in‘‘virt

nations in the world.”” It was also found that rural
residents did not seek treatment as often asé- Urban
dwellers, even if the direct fee was very 'low,,t Tﬁew,
countries found that urban areas were preferred pverf
others. As the number of health providers grgw, _thq

-

. l ‘2 't,"

. ‘-'.’ rg,r

: restqct

y nd. -~'

use as s%ch as, cen5us tracts ‘and
A’s skgdn 10 be an approprrate

c model of dentrstry

%eographrc
Howev we ¢
,\our ob vatigns 1o large crtr&gr .counties..
with a majo
mcltfdeﬁa dij
-major oulatio ters and smaller more. rural areas.

r@ldata issue hﬁl instead it rs~é cenlral
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Buld | ot‘»l’nvest ate locatignal issues by,

ly

&s, and’ ‘the concentration or?

é;tlron cenlcr. We need.data that _
tibu of* observauons that rnclude !



ssue of out economic model. ‘We maintain that the
:ompetitive market forces are operational on the local
evel. We would like to abstract from-the other
rconomic issues, such as technological change of.’
nterstate regulation, and focus on the competition in
ocal markets. 1t should not be surprising that when -
ime series data are used technical change is important, -
¢ that when CTOSS- sectlons of states are analyzed that
egulatory ‘influences” are important: We expect that if
hese influences are held constant by either statistical
nethodology or expertmental desrgn that compettuve _
nar?t forces wou be important. This is what we.
o pos! té ? We. wrll model the dental market for one’
arge 'diverse state, Cahfornta, using cross-sectton data',
u1c0umtes and county. groups, The data are speclftcally
fiscussed in Ahe. followthg sectton What is tmportant
or the analyth,s is “our. attempt to: focus on.: regtonal
ompetttton by Sample seléction. We hope to extend the:
-esults presented here to mclude :egularory artd other
‘actors rhat vary froit state to state

Demand o \ T

The demand equatton takes the formc,

bd,‘= + AP YEAX + u, (1)
L] ; - R l 2
Where Qd -is the quanttty of pr'~ edures demanded in ‘A .
t market P is the mean f; paldsln marketj and

th wartables are the N-I £ vgenous determtnants of
demand in the j'" rcgtonal __ket Uis the slochas}ttc‘
error term-in the market dgfand equatton =
We expect. the srgn of , 10 bé negattve 1ndtcatmg the
custo ry tnverse rela T between p’nce and: qp;mtuy
demanded when the gther. relevant econormc vartablgs
ate held” /constant ¥ he exogénous varlables in- thts
demand equatio
appeared in ’ot *
economic - ‘fagh
revtewed Oy
rattonal'fo: ‘

search studtcs or as proxles fOr
' enttoned “the" hterature we

<

economtc
menttoned in as.are the
others W

,xpect income to play ani tmportant role in”
expect the emand for dental setvices to bé more h|ghly
related td ncome than other medtcal servtces Medical -
servtees are generally covered by some: form of

rvices are not. Dental care'can ‘often -be postponed."

gsurance or - government subsrdy program dentalv-‘

equences later) and medleal seruees are lcss subject’
ostponement. L R

ne prtce the patient must pay tn addmon o, the fee

n lS more. éoncentrated

E/.here bge pOp‘
Q B S\ \
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- 'individiaals -should be the same (assuming the two

“ ;: U

re‘selected on’ the' basrs of hang.v'”i by the addi f M di-Cal
_ .- by the a tion of Medi-Cal pat

ertatnly prefer to glevelop the
ﬁg'vartables fiom fundam;ntal“ o
: mptio] eyer, s

B the demand for dental services; in fact,

ven though this leads 'tog expensrvc or dtsastrous_'”

ttgelf is the: tra portatton cost to thedentist. In areas 1
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g/
representative patient would be on average closer to the 71
denttst and thus have a shorter implicit travel cost to
pay. Along with the implicit prtces that patients pay one
would like to see the extent to which insurance coverage
altered consumption, Some *observers believe that
recognizing the need for dental care and overcomtng ihe
expected fear of pain (both real and- tmagmed) are in
-fact more_ important in dental consumptton patterns '
than are prﬁe or income.

If lhlS' were true, we would find_thatprice and income
~were not significant in the demand”equation. Other
fattors such as education, IQ, and dental. knowledge

. would be domtnent forces. Another way (o present ihe o
; _argumem is that if ecomomic factors do not play an '

“important part in consumption’ patterns, then the .
veonshmpuon -patterns of covered and non-covered -

groups are ‘matched on all other relevant criteria).
Famtly budget studjes would be the best way. to':"
“approach the_ problem from this - direction.

' Unfortunately we do not have family budget data,: nor
do we- have data ori-the, number- of people wh"'. have«
dental insurance by’ county. However, a large sharé' of . . ,
dental insurance is "held by untOn members and‘we have

-_;mcluded tlnton membershlp% a proxy er insurance.
-.We know that this, meastre will not . sattsfy . many

use‘oft 'im’portanbe of the issues. However 4l was R
Udﬁd opan’ eaperlmcma}‘;ﬁ T R
Pmally W include Medt’tal payments for .dental ;
&wrces 'l"heSe payments are made 1o low income and A %
new. wealtlt mdtvrduals and their dependents on a need K ﬁ@ e
vba.us SOmeqpayments aré ‘made to people -declared " %0
rnedttally lnngent” who would ngisotherwise dualify B
for government assistance.” We Xpect that - thesev \“ “J
payments would cause, the’ demaud equaaon to shift to- s
. the rtghrfln ‘effect dental demand ould be a memed Cn
t%ntsr,who w()uld not ';v[q )
recelve'treatment in absenct; fthe subsrdy program. &3

b,
4P, + Bz(Denttst/Populatton) 5
ages; + U Cd (2 Z;‘,,

Q) is the quanttty oﬂ'dental procedures supplied in the C
+ j™ markiérand B, is the mean fee charged. The dentist - ’
popmlg‘noh ratio measurés the competitive conditions in
“‘the lbcal derital tharkets.-We shall see in the next section

t hat the; lde.ntal densrty)fatto like quantity and price,

'are jointly deter,mmed'iWages received in the area are

tncluded as, af st of Jabor to the dental practice. We

ould liké to have ha ‘the wages or incomes of auxiliary

' ersonnel of deMal assistants. These data were- not’

,Iavatlable nor‘vlfere other operating expenses. This may .

;;not be a serious objeétion if in fact the cost of capital is

ot srgntflqantly,qdrfferent across the geographic areas,
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;}“(Dentist/Population)

", the area. We expect higher income areas to hqﬁe
B

Dental Concentration

The dental concentration function can be written in

<., the following form:

Fees x Procedures
G+ G ( Population

+I CiXU +U,

122

)

3)
The dependent variable is the number of full time dental
practitioners in the j" county or region divided by the
total population in that market area. The first variable
on the right hand side is the mean fee charged multiplied
by the number of procedures performed in the area
divided by the population. It can be thought of as per
capita total revenue or per capita total expenditures. As
we indicated, only a small number of patiénts were
covered by dental insurance and thus we do not have a
differential between the /p'a'tient’s expenditure and the
revenue received by the. provider. We would expect
dental concentration to be higher in those market areas
where per capita dental expenditures were higher.

We would also expect dentists to prefer to locate in
areas where personai‘i)ncomes were higher. This is due to

-two effects; the first is similar to a derived effect, We

would expect more dental services to be supplied in
higher income areas and thus more dentists would locate

"in these areas due to natural market forces. This will be

the derived demand effect in that the demand for
dentists is derived from the public’s deme’irid; for dental
services. A second influence is the separate attraction of -
more of
ear to be

the cultural and recreational actiyities that a
rmportant to dentists. .
Areas that are more economrcally prosperous have a

number of institutional similarities. W@ttem . to
measure the economic tonditions in an ea b ,t,he
number of savings and loan mstrtutrons " These

institutions are important financial intermediaries in
Calrforma They represent not only a source of funds
for the active housmg market in the state butshey also *
represent an important savings bank functron‘: In. our
model these institutions represent ‘a_ measure. of - the

economic health of the area. Areas with a large number

of branches represent the fact that such areas are
sources of funds and thus represent-areas with’ hrgher
discretionary income. As' users, of funds, these
geographic areas can be .considered areas of rapid
economic- development and are potentially- attractrve
areas for new dental practices. : . ’
Union membership in the model is a proxy measure ;
for the number of patients with dental insurance. We

would expect the relatron between dentist coricentration

and insurance coverage to be positive. In effect we have
wage payments being paid to union members in the
form of dental services. We would expect more dental
services to be consumed under these circumstances than
if the union members received the same dollar value of
income in direct wage payments.
conditions would result, other things held constant, in a-

.

"Such . economic .

_.stimulating effect on . the location of practices.

However, since this _measure” is .an imperfect
representation of insurance coverage,'a number of other
results are possible. It may. be the case that union
membership will measure socio‘-economic ‘status or
differences in the distribution of industries across the .

"geographic regions. In these cases the expected srgn

would be indeterminate. J

- Population density mrght be an influence" in the
location decisions of,.,, dentists. We saw :that. the
geographic density of patients could measure the time of
travel to the dentist’s office, and as such it-influences
the real price that is‘paid for dental services. It'is-also
true that population density is;a measure of
urbanization of an area. Our review of the literature
indicates that dentists would prefer less to more
urbanization if this factor alone could be -adjusted.
However, locations usually can not be separated this
way when the actual choices are made. In our model we
can attempt to see what influence urbanization has on

. location. Our expectation is that fewer dentists per

capita ‘would be praciticing in locations with - high
populatron densities. The apparently counter intuitive
result comes from our hypothesis that practice location
is not exogenously determinéd but is the result of.

" market forces generating. the equilibrium “between

supply and demand for dental services themself.

The final issue of interest concern- the mlgratron of ?
dennsts Apparently three competmg hypotheses exist.
First, population trends do n - influence . dentists
location patterns. Second, derfitists ~ follow past
population trends. Third, dentists anticipate population
trends and establish practices.in future growth areas.

Our savings and loan data could yield some insight if
we interpret higher values to mean higher current
growth rates. We also obtained data on past population
growth and expected future growth. The past growth
was for the census period 1960 to 1970 and the
projections wete from.1976 to 1985. Each growth rate |
was adjusted to account for differences in size of they .
market areas. The computed signs of the coefficients for-l

‘these variables is expected to be positive.

The magnitude of the coefficient or its statistical -
significance should shed some lrght\ on the relative
importance of these factors.

The'model that is developed in thrs section attempts
to show that dentist concentratiof is an mtegral part@ in

‘fact a result, of the supply of dental services. We have a:

three equatron system of equatrons that determiné the
quantrty of dental services performed the fees that are

.charged and the per capita distribution: of practicing
“dentists. The market demand for dental services is.a
functlon of the fee for the servrce, patient abilityto pay -

as . measured income, ‘and a number .of other
demographic influences. The supply of- service$*is a -
function of the fee received by the dentists, the dentist
concentration ratio, and the costs of providing the
services. Dental toncentration is determined by the

interaction dental services supply and demand and a
. \ : '
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number of outside influences including-the economic
and cultural conditions of the ‘area and population
growth patterns in the geographrc area.

- LY
Data- : 2
Because this study focuses on county and regional
dental markets in California, it is necessary to detail
some of our data sources. Local and regional data are
difficult to obtain and probably the most difficult data:
to obtain are dental fees and the number of procedures
performed The most. useful source of price and
utilization data is the Heallh Insurance Assocation ot
America (HIAA). These data are coded using the 197,2
American Dental Association four-digit codes for’
dental procedures and the three-digit postal zip code for
location. The data we used were the mean fee charge
and  the number of charges reported for the various
procedures in the geographic market. This information
is distributed semi-annually to members of the HIAA
under the title Dental Prevailing Healthcare Charges
System. These data represent the actual fees (normal,
:ustomary, and research) charged by those dentists who
perform work for patients whose insurance company is
a member of the Association. Dentists submit these fees
to the insurance companies for reimbursement and the
fees are inclusive of any co-payment. Thus, these fees
are intended to be the prevailing fees-as would have been
charged if the patient were uninsured. Insurance
carriers do audit work and there is some evidence that-
these fees are in fact representative of what would have
been charged had the patient been uninsured. However,
we do not know if any systematic relation exists between
those dentists whose patients have insurance and others.
Also we do not have any information concerning thg
treatment mix of unrnsured versus insured patients. We *«
have assumed that these data are represe’mauve of the
dental market in each area. Our sample observations are
for the pérrod December 1, 1976, to November 30, 1977,
and this was the latest data available. A detailed
description of a companion series of medical data can
be found in Bosworth and Meyer [56).

We select ten fees as representative of. those-
performed in the market. No attempt was made to
systematically produce an index- of procedures
performed that was based on economic or dental
theory. The following procedures were selected as
representatlve of commonly performed procedures .E',

o

lntraoral Film and Bitewings fﬁ;.
Intraoral Single First Film i
Intraoral Each Additional Film
Prophylaxis Adults
Amralgam One Surface Permanent
Amalgam Two Surface Permanenx
Porcelain with Metal Crown LE
Gold Full Cast Crown

Ty Complete Upper Denture
Single Tooth Extraction

Q

RIC R o

Aruitoxt provided by Eic:

A fee index was constructed using the mix of ser\}:ices

. performed as relative weights. The index can be written
" as: : " ’

- : 4 10
‘ Feelndex'= 2 WP,
=1 ) s
Where w, is the number of procedures of'type i that were
performed divided by the total number of procedures of
all types. This fee index has the: desirable property of’

. being easy to interpret as a weighted average oI all

procedures ¢However, it also- has. faults; One fault is
that our structural equations are in logarithmic form
while it can be shown that.in this case -an. index

_ constructed using the geometric mean rather than the

arithmetic mean would improve the statistical precision
of the standard errors, ‘A second fault is that -any
possible. changes in treatment are obscured by this

, method, since we are assuming that the mix does not
change across regional markets. We have no reason to

believe these two inﬂuences would substantially affect
our results, However, they should be ,menlioned as
potential problems, since this is the first study to employ

the HIAA denial data base. The sixteen counties-and
. county groups used in the study are listed in Appendix
- A. The remaining data sources are less unique and they

will be mentioned only brreﬂy

The populauon data were obtained from Population
of California Counties 1970-1976 pubhshed by the State

’ Departmen_l of Finance, Population Research Unit. We

‘used the total California population as of July 1, 1976.
Persgnal income data came from' the United States

" -Department of Commerce, 1975. Medran family income

was published by the Department of Housing and
Community Development for 1970. Our wage data was
collected by the California State Department’ of
Industrial Relations and published as Research Report

- ¥umber 127 for the period January-March -1976.

’Fopulatron density in California was obtained from the
Statqpepartment of Finance and was the estimate as of
July 1, 1976. Population projections were also’ obtained
from the State- Departmnent of Finance and the
projection we used is the July 1, 1985 forecast. The
percentage increase we used was the change in the July

, 1976, to the July 1, 1985 period, dlvi&ed by the July
l 1976, base.

Medi-Cal Program payments to selected providers are
reported in dollar amounts distributed to-dental care
recipients for the calendar year 1978. These data were
provrded by the California State Department of Health
and are available  in the Medi-Cal Services and
Expenditures Report The information on fluoride came
‘from the United Fluoridation Census Unned States
Publrc Health Service,

e

» : : A

Unionization data were provided by the Calrfornra‘ '
State Department of Labor and listed the number of

members as of July 1977. The regional concentration of
full time dentists was obtained from ‘‘The Distribution
of ‘Dentists,” 1976, published by the American Dental
Association.
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Tablet . = ;« ~ 7 7
i L \\' ‘1 .
. . : f‘Feesx WS T T vyl
- DEPEN- " Popu: Per- Dentist/ ai 3 Proced- Popu- : ~ Popu- - :
DENT Con- . Popu- * lation!  sonal Popu- “. ures/ - lation. Savings |lation Medi-‘
VARI-  stant Fee ° lation Squa/e Income. Unions Fluonde lation Wages Popi- Projec: & Loans 1960- -cal -
ABLE Mile “w' lation  tion 1970 -
' 1985 '
MODEL 1 it
Demand - — . . 4
(Pro- 20.68 -6.00 2.36 -0.14 0.45 '0.59 ' W -1.33
cedures) (1.61) (:3.03) (2.64) (0.73) (1.64)  (O71) (211
Supply ' v - ‘
(Pro- =~ .44.72 6.40 323 847 ¥ . }
cedures) (-2.06) (2.74). . (2:4Q)  (3.66) y . )
Concen. S
tration ’ . .
(Dentist/ : . ) I T
Popu- 9.95 002 026 070 017 162 076 “-001-
lation) -10,12) - (-0.36) (2.68) (-2.95) ~(1.94) Vv(-0A04) (2.64). (-0.99)
MODEL 2 . S T
Demand H
(Pro- : . .o
cedures) 12.02. -3.48 1.94 -0.02 -1.10 -0.26 . 0.57
=093 (0.87) (2.14) (1.93) (0.09) (-1.53) (.0.87) B P 1 (0.60)°
Supply ' ' '
{Pro- )
cedures) -4231 4.39 .. 286 8.71 N 5. - _
'#=076 (180 (202 (1.98) (344 . ' .o
Concen- : )
tration
(Dentist/ _
Popula: ' ' : o ‘
tion) -9.95 -0.02 0.26 -0.70 .0.17 -1.62 " 0.76 -0.01
r?=0.84 (8.92) (0.32) (2.36) (-2.60) o.(1.71)  (0.04) (2.33) (-0.87)

'Empirical Results.

Since the data base for'a number of the variables in
the model has not been used before, it is appropriate to

- investigate'a nulﬁlber of alternative speciflcauons This
. is more in the coftext of exploratory data anlysis, rather

than testing modlflcatlons to well developed economic
theory The functional form fgr the equations in the
model is double log, that is, natural logarithms of both
dependent “and independent variables. We had no
reasonto prefer one functional form to another and this

specification allowed a stralghtforward mterpretatlon'

of the coeffncnents as elasticities. As .noted in the
literature review no well developed theory. of supply

‘ ‘. induced demand or locational concentration exlsts thus

our results are intended to be a first step in integrating

standard economic analysis and some of the ad hoc -

research findings in dental practlce locatlon

Model 1.

The first model (1) displayed i_n'Table~ 1 is the two
stage least squarestestimates of the coefficients with the

ot statistics in parentthns Our general impression is that

4

- some of the Tesults from the model are in agreement

with conventional economic theory. The:price variable
in the demand and supply equations_,_hgv:ejthe expected
signs as does population: The computed coefficients of

' suppiy.' If

- income and unlons do not have the expected sign but are -
not statistically: .,_.dlfferent from zero. Medi-Cal .
expenditures presents @ surprise. - It was hypothesized h
that these expeditures would have shifted the demapd

- curve for dental -services to the right. Our empirical
results seem (o show that these’ governmental
expenditurés are in fact a proxy measure of low socio-
economic status or poverty in the context of the demand

. model.

Another surpnse ‘was the positive sign for wages in
the supply equation. It-was expected that wages would "
be a measure of the cost of labor to the dental practice. .
In this context, an increase in costs would tend to.reduce
increases in regional -income produce
increases in" dental fees, it may be that the quality of
dental procedures are in fact a function of income. That -
is, procedures . can have’ quality components not

' ‘measured by the ADA procedure code. One group of

unmeasured attrlbutes could be the amenities consumed.
" with the service: ‘itself. These amenities include the office _
and waiting room decor, the neighborhood where ‘the.
office is located, the wait for an initial or subsequent
appointments. Another cpmponent of dental service

_ may be the time spent by the dentist and assistants in

delivering the service. It might be that dentists (on’
taverage) supply “Chevrolet” services in lower income
areas and “Bulck” services . in hlgfler mcome areas.

0 e
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Table 2

, . : . Feesx' %A %l
EPEN- ‘ . Popu-  Med-, “Bentist! Proced- Popu: Popuy- )
ENT Con- Popu- . 1ation/ 1an o Popu- ures/ lation Savings [atién  Med:-
4RI stant  Fee-  lation Square Income Unions Fluor/de lation Wages pos,. Projec- & Loans 1960- Cal
BLE" Mile ' lation tion 1970

1985
ODEL 3 \_ X
2mand . : ’ .
ro-, 2584 -4.14 233 0.003 0.9 090 055 * ‘1.90
'duresy  1036)  (-1.22)  (1.96) (-0.009) (0.16}  (0.74)  (-1.23) ) -1.11)
pply ' : : A . i
P@,&‘ 4227, 517 307 854 -
durdky 4184)  (2.31) 216 (3.49) X
ancen- \
ation .
entisti
»pu- 1118 - 0.13  -043 -0.25 0.06 -7233. 043 0.02 «
tion) 173 (162) (059 (0.89) (0.56) 2100 (1.07)  (2.06)
ODEL 4 - N
2mand B '
ro- : @ ’ . - i S, T
'dures) -4.16 256 ¥ 193 010 142- 062 044 T o o : 1123
=094 (007} (104 (184 (031 . 031 (053 (-1.03) . - , o , (-0.88)
1pply. - ' . ' -
P - g \ -
:dures  -42.31 439 S 286 .. 871" , .
=076 (180  (2:02) ’ (1981 344), . ‘ oo
sncen- . 4 C - ‘ | -
ation . ‘ v
entist/ ‘ ' * .
pu- S - ) : ' .
won) 1118 © 013 043 0.25 - 006 -72.33 043 - 0.01
=073 - (0.85) {1.02), ~-(1.96)

{-1.64) {-1.54) © (0.56)

(053 (-2.00)

’

nfortunately; we do not "have any data on these
atters and thus these statements are only conjectures -

.this time.

The concentration equatron seems to be in accordance
ith our a priori expectations. Income of the’ potentral
atients and the general economic conditions of the area
s measured by the number of- Savings and . Loan
istitutions) are apparently major fac determining
ie concentration of dentists.. The proxy: variable for
surance has an dbposi_te sign from our) expectations.

owever, in this equation it may also be a proxy -

easure for low socio-economic status of the'area. The
mstructed variables fees x procedures/populatron or
:r capita dental expendrtures has the expected sign- but
s statistical significance does not meet - customary
andards. The introduction of past populatton gr0wth
id futuré’ populatron projections did notlead to a
mplete: ariswer to - the question of:  whether
mcentratron leads or lags population growth. Tt
spears that ‘neither past growth norefuture expected
owth are influential ~ determinants of dental
)ncentratron ratros in this model n

LS Estimation of Model 1

Since we.- were estrmatmg coefﬁcrents of over

entified structural equations belonging ‘to an

Aruitoxt provided by Eic:

mterdependent system of equauons

_equation,

" techniques.

Model 3 or 4—

7 -

two stage least
squares is an’ approprlqte estimation techmque ~Using

two stage least square leads to statistically consistent.
estimates ‘of the parameters and. ordmary ‘least squares

(OLS) wou]d not. However it may be mterestmg to see
the OLS estirhates of the structural equations. ’

The most striking contrast in the two models is tfte .

reduction in the absolute value of the price elastlcrty of
demand and the price elasticity of supply. In the supply

and t value falls. It appears that wh
ratio is assumed to be outside the' ‘
forces it has less importance ingg
services. The location concentrafieni
seems quite stabl§ and robust tog

| the concentration
eraction of market

lntroductlon of Fluorid&Data

A source of data became available: fﬁ“ﬂs on the
existence of fluoride in drinking water. This county data

_was in binary form, mdlcatmg the presence or absence
:_,.of natural and artificial fluoridated water supplies. We

-+ assumed that the.presence or absence of fluoride would
.not be a direct factor in either the supply or densrty

equation,

70 - " “.._ ‘ ‘ . N ‘_

‘the dentist population ratio 'is treated as.
_exogenous and the computed valu of the toeffrcrent

fhe supply of dental .
io equation itself
m estrmauon v
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- OLS estimation: sha

Table 2 presents the two stage least squares estimates -
' of Model 3, Comparing the contputed estimates of this

model with'Model 1, the coefficient signs in the demand
equation are the same. The computed coefficient for
fluoride is negative but not significant, at least not at the
5 percent level. Note that median income was
substituted for personal income as a measure of income -
less subject to relatively extreme values. Th,e effect of
introducing the binary fluoridation varrable was to
reduce ‘the lmpact of income on demand for dental
servrces ) A

Population as a ,separate mﬂuence in the demand
equation becomes statistically questionable. The effect
of population- density on fee is reduced and the
influence of unions (the proxy for msurance) is
increased. i

The supply equation in thrs model is much the same as
in Model 1. It appears that the introduction of the zero-

one variable for fluoridation has the effect of reducmg .

thie supply (quantity) response ‘o changes in price, The
remaining varrables in the équauon remain vrrtually
unchanged The dentist concentration ratio also appears

" to be robust to.the introduction of ftuoride to the

model. All of the signs remain the same and.the same

general economic influences seem to prevail. However,..
thc ‘magnitude of the varioils exogeneous variables '

seems to have been altered. In particular, the percentage

change in population between 1960 and 1970 change

sign and the magnitudé of the coefficient for forecasted

populatlon change greatly increased. This may be due (0
the change in the measure of income being altered from
Another
explanation may be that an income measure which is’

personal income to . median income.
less sensifive to extreme values' increased _the
concentration equation's sensitivity to past and future

population changes by removing the rnﬂuence of those

" income fluctuations.

" These results seem stable when we estimate the
parameters by ordmary least squares: These coefficients
are displayed in table tw’gunder the headlng of Model 4.
There, as_in our’ previgus’

simultaneous. '-est
parameter estimares :
appears to increase thq measured influefice that the

dentist _distribution’ equation has on demtal service

supply. In the supply ‘equation, where the two stage least

" .squares estimates account for the in raependence of
supply and location, the dtstrrbutron:g“ dentists affects

the supply. of - dental services ere the -dental
distribution ratio is exogenous or pfedetermmed and
not part of the simultaneous nature of the model, dental

distribution has much less statistiéal rnﬂuence The

remaining wvariables. have approxirately’ the same
measured relations as'in Model 3 equation.

Dental demand is approximately the same under this -
_estimation method as

in the . simultaneous . model.
Income becomes relatively more important and price
becomes less important where the intéraction of__supply

e

o

expected. It may be that medical payments are in fact

e- light on_rhe effecl that
ﬁras on the computed :
b t‘-f imultaneity of the model

and demand are not sp‘eciﬁcally" modeled: . Again,
population, ‘unions, and’ fluoride have: the- expected
signs. The sign of Medi-Cal is contrary to what we had

other income related phenomenon "It a
. appropriate to estimate the model without thts po
'mlsspecrfrcatron : :

Models 5 énd 6 The Ellmmatlon of Medi- Cal

Payments < w

Model 5 is Model 3 € )[udmg the natural logartthm -l
lof_M_edr Cal payments

: he most strrkmg feature here is._ -
the stability and robustnéss of the supply and concentra-
tiofl equations: The major'lchanges were a slight drop.in

" the coefficient. for conc¢entration. indication, the possi- :

brlny that the rnteractldn of dental welfare payments
via the dental services markets sllghtly reduced the
economic forces determrnmg the drstrlbuuon of dentists.
The concentration equation itself was vrrtually unchanged.
It appears that, as one would expect, the influence of
welfare related expenditures on the economic model is .
‘primarily through the demand equation. Supply of dental
services is little changed by the variation in dental welfare
paymentg. This may be due to the relatively small
compgfient Medi-Cal represents in total dental

- expenditures. Also, the Medi-Cal patrents consumptlon

mix of servrces may differ-from ‘those of the general
populauon SO dramatrcally that the inclusion of Medi--
_Cal in demand equauon is suspect. The: mix we used
appears to be rep_resentatrve of what the typrcal qQr
representative patient might consume. We donot know
if this is an adeguate measure for the dentally mdrgent
population in Cahfornra Since the supply curve js

relatively stable, it appears that cur quantity mdexxrs -
_ appropriate for the combined pbpulation and that not

dental service de;rtal welfare recipients.
: Rempving  the Medi-Cal " variable had ‘the most
notrceable .effect on the- parameter estimates. for

much econo@mﬂuence is exerted on the supply of

4

demand. The elasticity of demand increases “and, the. :'

income elasticity decreases, Alfhough thrs is not
conclusive proof, appears’ that - * demand
specrfrcatron is extremely sensitive to. the measurement /
of mcome The results ‘of this equatron are generally
“consistent with -the research outlined - above. _The

_ elastrcrty of demar{\ppears to be low.in this versron of-

" the model and the median income elastrcrty is hrgh

The ordmary least squares esumates ‘are displayed m
‘Table3 as Model 6. Ini this case the demand elasticity is
" not -appreciably gltered by using OLS.’ In'the other cases:
.we found that . the elasticities were reduced.-when the:
slmultaneous nature of thie system was modeled Here

‘we find the computed prrce elasticity mcreased income

elasucny decreased,- and the remaining parameter

.estimates were about the same. .Our esumate of the
" supply price elasticity falls in this- model as'it has jn the
OLS. estrmates The dentrst popu[auon rauo and cost .



.Table 3 “ '. D 0

4
i T

eoe'fflcrents are about the same. However we find lhal
the slausucal significance of these gstimates falls.
Agam, our frndlng is. that the computed coefficients in
the dentist coicgntration ratio are exlremely robusl to
changés in esumalron melhod

L -

‘Modeﬁ: 7,and pa— Delehon of Los Angeles

One quesuon %ame to-mind durmg the evaluauon of .

the arcb resilts. Sifice Los .&ngéles county is a maJor'
opulation center, does its ;}resence in the data base

. drastgcally influence our regr‘lll,s; W[eszlppi;zdh;ome“of
ukey a osteller

the techniques sugdested. by
"and Tﬂey [55) and found no rgason .to reject the
hypothesis’ lhal Los, Angetles .is @ special case. We

recompuled the param&er estimates of Model '5.-

oritting” Los Angelesﬁcoumy and, these results are.[

:dlsplayed "‘Jable4 and jabeled as Model 7. =~ . - b

In the demand eguation thg: only meanrngful change :

Lwas 1o
“the

reduclion in the supply p prrce elasticity, an.ingrease in the.

increase lm

tpply equ

mputed price elaslrcny However,
was . allered First - we found a

dentist density coeffrcrem, an'd a-decrease in the cost

parameter. These - resultsy

behavror in thal demand

e
o
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~

e consrstgm ~with market

ppears w be stable acrOss

&

*

- ,
geographrc areas afler other economic ‘|

" held constant. However the presence or absence of Los ) ,
: ' supply opportunities. -
Apparenlly the presence of 'Los Angeles (perhaps via-its

Angeles. €ounty does affect

)

. i : Co “-Feesx %A\ . YA~
DEPEN- N Popy-  Med- " .Dentistl Proced- Popu- Popu-
DENT Con- - Popu- lationt. ian . Popu- . ures!/ | lation ‘Savings lation”
VARI- . stant Fee  lation Square Income Unions Fluoride lation Wages™ Popu- Projec- & Loans 1960
. ABLE sz ' Mile S ’ : lation  tion 1970
' R . 1985

'MODELS . _ -
Demand SRS PR

{Pro- -49.62 .-0.89 1.83 Q21 473 015 - -0.22 .

cedures) (1700  (0.36) (1.43) (0.70) (159 (0.1~ (0.65) -,

Supply I & . s e ST .

{Pro- - -4765 5.78 o 287 881

-cedures) (-1.99) {(2.43) o ok (2.01) (3.61)

Concen- - ', ' ‘ ' .

tration -, ) .

{Dentisti-- - N | S . K .
‘Popu. 1108, 0D 013 043, 025 006 7233 . 0.43 0.2

lation) (-2.20) ' ‘ -2.07) (0.75) (-1.14) (0.71)  (-2.69) (\1.3_7) - {2.63) -
'MODEL 6 o ; .

Demand---- - ‘= = -- .

(Pro- ’ - . Lt ‘

cedures) -49.13 > ~095-- 155 -0.21 4.68 -0.16 -0.22 Y .

r2=0.929 (-1.92) (-0.59) (1.64)- (-0.73) (1.80) (-0.21) {0.65) .

Supply | ' e g
“(Pro- e e 3 R '

ceduges) -42.31 439 . ) 286 87

?=076 (-1.80) (2.02) © o {198) © (253

"Concen- . ‘ - -

-teatign’ .

{Dentist/ ;. : B . 4
~ Popu- Coe ' - . C ’
«lation) .:11.18 .03, 0.43 -0.25 ' ) ;006 -72.33
' 22073 (-1.64) . -1.54)  (0.56)  (0.85) . ‘ " (0.53) (2000
s l; ’ L} - v

geographic proximity tq other population centers such -

as Orange County and San Diego County)-increases the’

supply price response. Also,\the.demisl population ratio”
* becomes more important, both in the magnitude of the

coefficient and its statistical significancé in this case.

-One interpretation is that the simultaneous nature of the .
marker - for¢es acting on the supply’ and locauon'
"équations 'are. most clearly measured when the- Los,
" Angeles market does not influence ghe estimates. Of
* course, we loose statistical efficiency’ by not including all

the information we have on the- sample The only basis
we would have for excludlng the obs,ervauon would be if

“we believed it ‘were drawn from a dlfferenl slaustlcal
! populauon - :

When we look at the concentration equauon we are

agaln struck with the robustngss of the computed coeffi- -

cients. We aré left withi the impressjon that only supply,
is influenced by a change in the data base. '

Model 8 contains the OLS estimates of the parameters
of Model 7. The demand equation estimates and the

"
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Model 9 and 10 - Supply Induced Demand

: concenlratlon ratio in the demand ‘equation and’ those..
results’ are presemed in Table 5 labeled Model 9. We

location’ coeffrcrent and-these. resulls are col

-

-density equation estimgtes are surpr’isingly clo’se to- theg - -

two stage least squares esllmatés "The supply price
elasticity falls‘using-OLS estimation as do¢

the results in our other modéls.

“final run * was " made ~‘including,’, the:

: altempled lo see if “supply induced”’ demand’ woald be
confirmed i in our three- ‘equation-model. :

“restrictions acros$ equations: whlch are not mcluded in’%
- our model. Ralher than the smgle equalron technigue of .

‘In this case, it is clearsthat we should conslder lhe’ :
-correlation of  the’ disturbances across equatlons If we

do not consider 'this correlation iin lhe ,[three slruct,pral_
equations we - wrll,
asymptotically . efficient.”

In, effect ‘we ‘have prior

two stage least squares (which .in th_c@c_:omext_of OuF,
previous' models were statistically consistent) which was
satisfactory i m our other models herefwe need asyslem
approach such ™ as - full mformallon . maxrmum

hkellhood The estimates presemed for Model 9 were‘

~

.. computed usmg

¢ dentist -

have estimates, Wthh .are: no{l

<

lhe ‘gu information’ fna'xlmxl'm
'-hkehhpod techmque We .a positive statistical
-rejation, between’ the amoum of services performed and

. - the concentration ratio. This would’ a;aparently confirm *
. lhe supply induced demand hypothesls l-loWever when

the whole equation. is_examined -we find a different

'3 -gesult’ The coefficient. for pricé. is.now Ppositive and the
. mcomeelasucrly falls sharpl){, The compuved signs*for .‘_'
populauo’n densuy and upions are reversed \?luorlde

comm?xes to exert the expected negativesimpacl_bn
qua’nuty ofdenlalservrces demanded. - .. . Sy

Apparemly dental concerur;atlonv and mpﬁlauo’n_'_'

exert ‘almost all of the staustrcal effect, on lhe quamrty

Tablea =~ .0

. ) Y . o . o , " . oL Fees x. O/OA' K %‘A.
DEPEN- o B . Pﬁ-, Med- ® Dentistl ’ Préced- Popu- . 'Poﬁu-.
DENT . ggon- . . Popuf lation/ . ian, . . Popu- j res/\ - fation Savings lation-
VARI- stant Fee - lation. Square. Jncome UI‘IIOI'IS Fluonde Iariqn " Wages  Popl- “Projec- , & Loans 1960- ‘
ABLE -~ e M:Ie o R ¢+ .+ . lation  tion - 1970, | ¢
. i ‘~ : R . . 1985 o

L X L . _ .
MODEL 7 - » o o N '
Demand- " =~ ‘ I o S

. (Pro-_ . 5123 - .101.- 1?6 023, 494 019 % 0‘2@ - . .
cedures) (-1.75) :- (0.48)  (1.48). (0.78)  (1.63) . 479.23) (065) - . T, 2,

Supply '; o o ‘ S : o

(Pro-  ~'-2558 - 408 ' . e 9334 690 R

cedures) (-099)  (1.72). S T o (2.40) . (2. 59) Y
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- Concen- o - R B . ey - 4
tration . S e » ; . L
(Dentist/. . PR e A R
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lation) (170) AT . (0:62), (0.89) - (1.08).  (1.70) -
MODEL 8 * » _ o T S ST

‘Demand T .t R ) , ~ e .

T (Pro- R, T e SR R -

 cedures) 5196 1017 156 023 .- 495, 019 024 ¢ .t A \

- 12 =0.904 (183) (0.59) (1. 5‘7) 0.74) . (1.71) - (0.24) (065 T e o

, . % A A . ” - . .- .

'Supply . : . D . - A 3 Uf - . i ‘

(Pro- T T ety L . ~ .

. cedures) -24.25 . 3.34° e 39 690 v BT ;

.?=0.73" (095 (153 © . (2.29) (267 e T

. . D - - - . | . v . oL Te *

+Concen- . S . . - v . -
tration w e e : : € . "
(Dentist/ .~ ¥ - . - . - o
Popu- . .- . * ’ . U -_‘_' . L » ..
latlon_) -11.61 013 0.48 -0.25 - o ' . + 006 .*74.00 0.42 0.02.
r2 _0 73 (-1.49) 173 (054) (078 e U7 (049) T (1.85)  (094)  (1.49)

ofsprocedures’demanded ThlS statistjcal relation dqes |

i not resembleademand function. The fee for servrte has
sa cdmpuled sign contrary’ to- fundamental economlc

”l&

{ion —a finding at odds wlthother wofk

' mconsrslejn wnh other fmdmgs~The supply elasucny i8
'unreasonably large The. coefficient; for - dénal
concentration . ~increases greatly . and is
underslandable after looking at the. demand equation.

- The demlst dlstnbuuon equauon sesms to be driven by

e -

PN

v . i . '.
.- ' o .

PR

-

. Also income exerts a very small mﬂuence on_'

e supply and concentrauon equatlons are also‘

only’ .
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DEPEN: ’ Popu-  Med- Dentist/ Proted- Popu- - ., Polu-
DENT Con- Popu-  lation/ ian Popu- ures!/  lation Savings Jlation -
VARI- stant Fee lation Square Income Unions Fluoride Jation Wages Popu- "Projec- &Lloans 1960- %4
ABLE ' Mile’ : - Jation  tion . 1970 ¢
. 1985 . '
- Lo
moDET9 o
Demand
(Pro- 9.43 2.04 0.88,‘ 0.04 0.62 0.14 058 3.5 . i :
cedures) (-5.33) (1. 82) (+100.00) (0.24) (0.42) (1.08) (-1.45) (8.08) 28
Supply: :
(Pro- 4279 2444 9.31 0.002
cedures) (-2.89)  (2.60) (2.76)  (2.64)
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tration . "
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MODEL 10
Demand o
(Pr9- . . ) %,
_cedures) -4.64 215 -~ 0.08 -3.57 1.18 0.41 2.23 . v
=093 (-2.07) (378) @.34) (Q95 (1.35 (-1.32) (2.81) '
Supply .
(Pro- . o b
cedures) -42.31 439 : 2.86 8.71
=076 (1.80) (2.02) Co (1.98)  (2.53)
- Concen- i
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(Dentist/ -
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lation) -11.18 0.13 0.43 -0.25 ~ 0.06 -7233 0.43 002 "
=073 (-1.54)  (0.56) " (0.53) (1.02)  (1.96)

(-2.00)
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per capita expenditure and to a lesser extent general
economic conditions as measured by the number of
savings and loan institutions. This result is consistent
with the hypothesis that market forces generate the
- distribution of dentists. That hypothesis appears to be
extremely robust to alternative market formulations.
However, the results from the demand and supply

equations lend little support to the supply - mduced._

demand hypolheSns

As we dld in lhe other models, we present thé OLS
estimates of the parameters of the demand equation.
- The other equations would, of course, remgin the same,

and lheyeare presented in Table 4 for comparison. In
this we S$€€ that the fee elasticity has the expected
negative sign. However, the computed .income ¢lasticity
is'negative. Again it appears that population and dentist
per capita exert much of the explanatory power in the
equation. The results from this equatier%hows as
dramatically _ as* any others thé meed to use the
appropriate statistical methods when estimating &jhul-
" taneous systems of economic relations. The ordinary
least squares estimates yield plausible resulis for some
of the paranteters. Other paraméter estimates“are less
plausible. Fortunately, we have the full information

s :

ERIC .

.
~ .

' Summary

Y] " L .
maximum likelihood estimates, which appear to be the
proper ones in the context of the model. ~ :

Our most important finding - is that dental
concentration appears to be a result of , market forces.
Our model combines orthodQx economic theory of
supply and demand for demal services with a third
equation determining dental concemrauon These three
equations form a simultaneous system - -of. economic
activity. In traditional economics we know_that under
general circumstances we cannot estimate the
parameters of either the demand or supply’ equation
aléne We must consider the interaction betwéen supply

. anddemand. In our sludy we have some evidénce that

the distribution of demtists is also
interactions of supply and demand.’
The policy implication ol this finding is important.
Since.the market concentration of dentists or what has -
been called the ‘‘maldistribation’’ of dentists is a result
of. market forces, we mus{ be particularly careful to

the result of.

‘to alter the geographlc disfyibution of dentists. This
. ;: *

. fully* understand the conse&&ences of policies designed

o
L}

s 3
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" also

' fairly sophisticated mode

could be put another way. If we intend as a public policy
to greatly alter the geographic distribution of dentists,

e will have 16 make changes that have great effects on
the markets for dental services. This finding is
consistent with the faéts that dentist “‘maldistribution’’
is not unique to the United States. .In our literature
that across a wide spectrum
international health institdtions  fewer dentists per
capita were associated with rural low income areas. Our -
findings are consistent with lhe:‘/iew that even in an
economy lly prosperous region — California — the

same resalts « occur. It seems that the fundamental forces -

that determine the demand and supply of dental services
imuitaneoudy * determine the distribution * of
dentists. -

Another important finding is that knowledge can be
gained by investigating. smaller geographic areas than
whole states. \Muvould expecl that counties or county
r“rons are an importagtarea of analysis. Future studies
will of courserefine th
,within other states. One
interesting advancement w be fo extend this model
across states with differing. licensing laws, practice
acts, and regulation of auxiliaries. We could then see the
influence,, of "those characteristics that differed from

state to slale on supply, demand, and concentration at

the same time measure the efféect of competitive market
forces within county areas.

Gur estimates of the supply and-demand equations
were not as satisfactory as we had hoped It is true that

-we do not have many direct comparrsons where data as

micro as ours were employed. Nevertheless, our
parameter estimates are generally consistent withe
economic theory. Our estimates of unitary elasticity for

_dental demand are consistent with other findings. Our

income elasticity estimate *large The most probable
area (o improve our results weuld be to investigate the

‘measure of income. We found that the measure of

incorne made an important difference in our parameter
estimates. It may be that we need to consider other.
characteristics of the income distribution in addtion to
the mean or median. Measures of income dispersion,
levels of poverty, or distribution of income at various
levels could be important, since the relation between
income level and dental service consumption may be
complex. The complexity may only be evident when a
is employed and totally lost
when fees are simply _regressed against exogenous
variables. R

The supply equation is generally satisfactory, excepl
that we ?re apparently measuring income rather than
costs .with the proxy variable of wages. One
mterpretauon of our results for this equation is that the
supply of services is in fact ‘influenced by the
distribution of dentists and in turn influences the

location distribution via the per capita total revenue :

variable in the location equation. An increase in wages,
which apparently act as a proxy for income, shifts the
pply of dental services-to the right. This may be due to

dea, but it seems clear that the
‘next step is to test this mo

a change in theé mix of services.performed or that the
unit of service changes for higher income patients. This
result would occur in the case where the listed or _
classified procedures were not' unig®e in aq economic
sense. In this case, the qualny of the dental precedure or
service would .vary directly with the income of the
patient and the particular /servrce actually being
performg wduld not be the same for all patients. We
would need to model a number of service qualities and
amenities such-as procedure time, waiting time for first
appointment, and waiting time in office, to account for
these quality influences. :

The dentists concentration or distribution equation rs.
remarkably stable and robust to alternative exumauon
techniques and _ alternative - specifications. ~One

. -interesting finding is the confirmation ‘that the
concentration of dentists does not anticipate population
trends. We would expect that higher levels of dentist

. concentration would exist in areas of higher expected

population growth. We do not find this. We fihd that
the establishment of dental practices seems to follow
.past growth trends. The positive relation b&ween the
number of savings and loan institutions and dentist
density must be a measure of the after tax discretionary
.income of the potential patient pool. This discretionary"
income would be related to current income, permanent
income, and the age distfibution in the area. In our
resulis we found median income of the area to have®
positive relation to dentist concentration. These last two
results are consistent with other®findings that d@nusls
seem to prefer areas with many social amenities and
good schools, since these products are usually more
readily available in higher as compared to lower income
areds. ol '

We found little .evrdence to support the supply
induced demand hypothesi® When the concentration
ratio of dentists was introduced mto the demand
equation a positive relation was found. However, that
change to our, model -apparently generated a’ severe
specification error. The result was a statistical .relation
that was not in fact a market demand function. Our
model seems to show that the supply induced demand
phenomenon occurs in casés where the full simultaneous
‘nature of dental markets is not recogrirized.

. & € "
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APPENDIXA - '

Health Insurance Assorhiation Zip Code
Dental Areas L
Zip Codes California County Names
956, 958 Sacramento, Yolo, Placer, EI Dorado, ¥
Amador -
935, 936, 937 Fresno, Madera, inyo, Mono
932,933 Kern, Tulare, ¥gngs. .~ ~
935 ' Merced, Mariposa, Stanislaus, Tuolumne 9
939 Monterey,
. 926.927,928 Orange
922 . Riverside, Impenal
920, 921 - San.Diego - e
952 . SanJoaquin, Calaveras P
931 Santa Barbara :
950, 951 Santa Clara, Santa Cruz, San Benito
954 . Sonoma; Mendocino, Lake S
930. 034 Ventura, San Luis Obispo »
900-918 . Los Angeles ’ . .
923,924,925 San Bernardino B
940..941,945.949 San Francisco, San Mateo, M4&rin, Alameda
. Contra Costa, Solano, Napa !
" . .
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Conflicting Theories of the Determination of the -
Entrepreneur’s Income: An Analysrs ofthe. -
Practlcmg Dentlst

ey

Donald RyHolise, Ph.D. | - . o -
AmencanDentalAssoc:at/on : ' ' I s T e
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Smce the h/terature presents only sketchy notipns of targeted income behavror, thls'paper examines.
possible theoretical constructs of provide, havior. Both constrained and unconstramed demand .
creation are.examified in the context of profit maximization and targeted i mc e objectwe functions. R
Among the several constructs.of a targeted income model examined in the.paper, we are unable to e S o
record any substantrye contribution from such devratrons from the traditional market—onented models : o

An alternatrve formulatron of a dental care market is explored wherein patients. must,expend both ~
time and money for the purchase of the dentist’s servrces Under quite plausible conditions in a
competrtlve market, we find that the observed association between firm density and-fees is a probable
result, consrstent with allocations in an efficient market. Indeed, the competitive model wrth
consumer Search and stochastic patient arrivals yields such results. :

. .
| ¢

Since the early 1960’s, when government’s
-participation -in health care markets began its most

rapid growth, society has exgressed a new interest in the . and denlrst behavior were advanced whrc has led to

incomes of physicians and dentists. Rapid inflation in
these markets spurred Congressional consideration of
fee and income determination of health professionals.
Legislation that expanded the number of physicians,
_ dentists, and hospitals did not seem to retard the growth
» of prices of health_‘carq. Many have argued that health
care is a ‘‘differens’’
_f{”‘”"conventional economic
w 1;rapproprrate B .
Several of the earliér papers published in economic-
journals offered some¢. unexpected empirical results.
Cross-sectional ‘studies. led to the conclusion that fees.

tools of .analysis

are

and firm densrtx are directly related (see Fuchs- Kramer :

{7, Kushma‘n‘Scheff;ler #1], and Newhouse {12)).
National trm;-serres “data were used to questron-*the

commodity or services for which .

recent consrderatrons of the-target income hypbthesrs
Presently, no one has yet developed a fully formalized
theory of targeted behavior with considerations of -

market allocations and clearing mechanisms. Without “:

such a theory, it is impossible to evaluate, the merits of
this new approach to health care markets.

This paper offers an examination of the theoretical

substance of two related notions of health’ provider
behavior — demand creation ‘and the target income
hypothesrs H0pefully, this examination will clarify the
meaning of these concepts and offer some direction as
.to how they might be consistently introduced into a
theoretical framework. While it promises no definitive

‘*test of the target income hypothesrs this paper-offers a

v

general evaluation of its merits as a viable alternative to
conventronal theory of firm ' behavror We fmd that

/ eztstence of a market clearmg mechamsm in the market

_ . S . : . v



evidence of the direct assocratton between: frrm density
and price is clearly consistent wrth a more tradluonal
approach. :

' "v( DEMAND CREAIION ANDTARGETED INCOMES -—
- % AN EXAMINATION OF MEANING ' o

Perhaps the most widely accepted alternatlve notion
of -provider y, behavior is lhe demand . creation
phenomenon It appears often m emplrrcal sections of.

papers wherein evariations ‘in consumer ~demand ‘are
. adJusted fOr the-direct deect bf provrder mﬂuence on
auent ‘dectsrons oftent termed “supplrer induced .
Bernand” ':;(see. for exampler, ‘Fuchs- Kramer !
ugh Thany demand-.esumatmg eqdéuons include
$O rd‘r/populatlon ratié -as an (adJustment
ents ‘on~behalf_ of its mclusron differ; -
d asis for rts mclusron qus at the heart of

IR : y
-l :

y ﬁ,ﬁbhe pnces of; fées no'v}onger r resent the_
g DS sé of;servgces co.nsumzd 2

rige atient-time normatty regardmme as simply -

' and consumer s
deqsrons ‘based upon;’ market determmed ' variabl
‘ (money and time prlCeS‘L and drrect mfluences up(%
.;‘ “*each.dther*s activities. (st supply mducement) are
% ;.elther absent or so small th#t,they can béfignored: - .
-On ‘the- @ other - hapd,- ~inclusion © of - the
= . provrd'r/populatlon ratio sometrmes based upon an’
o o, .assunped &irect influe ‘bf provider Qver consumer.
S Thelp?pvrder in. som’ : "'mampulates demand through
S '-’? influence upon “tfre o) _'ent s decrsron making process ‘
- -(some Wew the pr&vrder 'he relevant decision maker).

- P tient* ig ‘rance of i cal functions and
TV 7 reactions 16 Lhe chemm’a‘l Sitions of medicines :
i often §oster the presumptron f* this theoretical link

ﬁ# . bet ) ? lhe.'v provrder and his *'patient’s demand
' ' ‘ ndent'ofmoney and time prrces" K T
th ‘the, alleged .control ' over patient dectsrons,
S . esfpati ,demah funcfions should incorporate a
S '._.‘.;_X_, jh’easure»;;) she provider’ direct mfluence. This
g measurement:of ct mﬂuek accordmg}'o many, is
mysterlously (qtured in the pr&'lder/popumlon ratio.
Wrthoﬂt forma consrderatron of firm behavror. Lhcse'f
emprrrcal studies implicitly argue that the prowder s
create'ﬁmand rs determmed in part by this

Toel .

oo

Ry 282
A

w A LOmpan;tm of explananons found in Fuchs-Kramer 17 and Newhouse-
H Phelgs [43F offers ‘a useful review of rationalization for inclusion ot the
. pr(mder/populanon ratio in demana@ functiom.

2Aclon [1] hasslearly recorded the importance of time prices for medical
'servides, and Holtmann-Oilsen [9] did the same for dental care.
L

3Newhou<e [12]) underscores the importance o[ consumer ignorance in both
: physman and dentist markets. Price serves a‘very ligited allocation role 3ince
pamnu choose firms largely on lbe baxsis of queues,

,#’

)
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An Operational Statement of Demand Creatton

IR 1o
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rat;o “reaﬁés rrfthe ratio ration pauenls over a largér

nutnber of provrders and, in response, provrders create -
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Time Price
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; -"demand so as to mamtam the same level of Ser\ﬁce

'

delrvery N
Wrth this approach to market performance, one‘oan )

;'expect a ‘fperverse" .response to firm entry. As’ more
dels which -

provrders enter a market, -increasing the provrdc.r/u

o populatlon ratio, demand will increase and prices cauldq
lof f u.lfﬁru:e The-usual geparatron betiveen .-

decision- makmg
lS h@mtamed That is,/each. paruc1paht makes C

[rise. Some" have regarded the. ““perverse’’ assocrauoh
betWeen the provrder/populatlon ratio and. fees:’ a;
“proof" ot‘ the. failure of demand supply - models te
explam observed market changes ‘A later section ‘b,f
this paper illustrates that. a drrect relation between the -

- ,provrder/populatron ratio is not at all perverse-in. cross-#

'ivsectron studies. Such emprrrcg] associations cannot be.
reg_arded as a basis for rejectiort. of conventional models

,-'

The hterature does not go far-in clarifying" direct
.demand creation. (For our purposes, “‘demand
creation™ refers only to direct provider influence, not"
consumer reaction to prices.) Consider demand creal_i'oni

as an activity that can be varied . according to the,
. objectives of the provider. An abstract measure of this-
" -creation -activity, although unobservable, is assumed to
- exist, lf the variable R measures this creation activity, it

is approprrate to include R in the patient demand
function. Note that we do not eliminate the patient’s
response to money and time prices for a given level of
creation activity, What we must consider are ‘the
economic determinants of R and the optimal levél of
demand creation activity by the provider. }

Graphically, we can justifiably construct the
consumer démand curve, as in Figure 1. The initial
demand curve is presented as D, which reflects a level of
demand creation, R,. As the provrder chooses a greater
level of éreation actrvrty, R,, the demand curve shifts'to’
the right to D,. This shift occurs in both price- quantrty

. & @

See for cxample. Evans (4], Newhouse (IZ] Schcfﬂcr Kushman [16]. Fuchs-
Kramer [7], and Kushman- Schcfﬂcr,jt 13"
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and ume—qﬁ tity spaces as it IS expecled Lhal money

‘anol‘htr Wh

prlces and time prrces respond to changes inR.. o ". '

The mechanics. of this demand creation appear at lhlS'

slage as a srmple advertising model. The Vanable
. measures real adverlrsmg expenditures: that . mﬂuenc,
-,_"-consumcr purchases A basic: deparlure from "suc
models, h0wever liesin the possibility» lhal demand
_ creation " in- health care ‘markets’ may be. vrrutuall'
'-..costless because of” lhe alleged provider cdmrol over«
" patients. That is, the denIlSl supposedly can schedule an
rncreased hst of treatment vrsrls with no. ‘additional".
expense (mdcpcndcnl of any costs of delrvery of
.treatment): lf true, the demand curve facmg ‘the’ f,lrm
can be incréased-at will. Th‘é, entrepreneur can‘choosem
.+ any output that is ‘‘coR orlablq_ -and establish vrrfuall g
,'; -any fee. The firm’s outfut and p ice dre chosen 50 as,}
¢ .provide optimal le-vels o g:or ume requrremenls.an&:
\deSIred income. ‘While t is set, ol’ assumpnoﬁs' rins:
gm;.unler to
drgnegard fok market; .constraiyts, a quitk, review:of the ,
ltteriture will® uncover the concl‘usrons lmpyckman [3]"1 .
whrch’(‘épresenl 1he currenl admr‘hw;rauon’s vrew ‘of ll\cfal
Surgeol\‘s markeb, '_l'hrs finding alone glve§ immediate
rmporlan e to, lhc concept, and; it 5 pgrhahs besﬁ& 3
éorn;nue witha thorough consrderauon of rrgplrcat

| /for emprrrcal,tesung ‘ :\3 5o
~ goslless Ueﬁllnd éreatlon - A Basrs

IncorheBuhhvmr _ PEET X

Consider a’ mddel in whrchwéemand cr‘dauo
vrr(ually l‘tee, that. rs,‘me ~dan lmarupqlale
patients &n eby’ §hrl’t th g“ mand curve’outward
without inogkgor ps?chic G0 ‘ learly, if the’ provﬁler
is a profit maximizery any l‘nodel mcorporau these
fonslrucls will yield éxplosrve soluuons Demand will
shift oul“ard -ad lnfrml‘um Without,~ market
constrgints, the proyrder~ need not produCe h‘:allh care '
er)\ ‘4 least- éosl combmau_ l'°’lnpﬂ(§ ‘choose an

N oulput that equalcs margK ‘l revenue: and marginal
‘ COS,K;OI supply more than & modicum. of his own labor
(|m? Casual eVldche of the physjgian s, long work week
sleads foa qurck rejection of this theoretical approach,

g stable lmpllcauons that are dlsproved by publrshed
&l‘eence are«100 num§us to-list.’If costlgss demand

' . creation is’ 1o remgin\@ypromi ng assumption in an

emplrrcall orted theory of firm behavior, we must

intrdduce " logical ,lumt —~".a constraint — to the
: provrdegmcome genergung protential.

n sedfch ofa logrcal lrmrl to demand creation

&

i"::l ities, lhg notiog “of a largeled income was
rnlroduced Not .10 be~ confused with income
© expectation pro;ecllons the target income

hypolh%sm:argues lhal there is an income limit that the
proVrder chooses not to surpass for one reason or

Ir is not clear who must be credited with the first serious consideration of

rargeted income behavior. Feldstein [6] perhaps should be credited for the notion

- of a functionless price mechanism while Fuchs-Kramer |7| argued on behalf of

demand creation. The most spirited disciple of the tagget income hypothesis is
clearly Robert G, Evans as noted in Evans {4).and Evans Pansh Sully {5).

ERIC
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hose of” mosl ecol\omrsls‘ f)gcause o'fe e»tbtal

-

;""Shepard 171
5 equation for -dentists.

‘b avror 1

iwe xil:ed

“undoubledly claim - health

A physicians

follows is a consideration of possible
allematrves l; at mrghl be considered in search of a
bmdmg cons(rarnl to incorme generation. :

Pel’ha thé srmplest approach to largeled income
mere assumpuon that a target exists.which
lself lst 1e brndmg constraint. Evans has argued that.
)t undersland the determination of this target.
Howév ¥, if 'we adopt the assumed. costless demand
crcauon,;, targets will always be achieved. Being
L ‘ncon rnecl about largel delermrnauon is equivalent to
a¥* dis) gard for .the income drslr.\buuon among_

‘%rovrders fhe targeted jncome behavior has been used

a og;éal basis for lrmrung ‘the ‘supply of future
denﬂ!lt% and physicians. Each new provider: will
care expenditures in
oporuon to his targeted income. For this reason, it

ems that even those followmg Evans would consider

rget determination in developmg an effective cost .-

fcontamment policy. We need only’ ‘select medical and

gemal students with relatively low targets!

Some publlshed results offer some insight into
consrderauon of target ‘determination. Recently,
presented an income determination
His evidence ~suggests -that
dentists’ _
changes in relevant market “conditions. If we adopt
costless demand creation, we are forced to accept the
notion that targets vary predictably with market
conditions.. This becomes an empty hypothesis of
provider behavior. Dentists can earn anything they want
because of - demand creation opportunities.
Distributions of dentists® incomes must then reflect
differences in tastes or preferences, not market
conditions. It must be mere coincid‘ence ‘that dentists
prefer no more and no less than what could be earned in

a constrained market.

As an alternative specification™ of target
determination, Féldstein [6] suggests: that physicians
may respond to a ‘‘reference income,’ that .is,
(and dentists) wish for an income
commensurate with that of solneone in the comnunity
income drslrrbuuon If the community’s income -
improves, 1he dentist will improve his ‘preferred largel
Presumably, the rationale for: this reference income
determination_of .targets alludes to professional guilt,
risk of government regulation, or interdependent utility
functions.. While this offers some basis for explaining
rising fees in areas with larger provrder/populauon
ratios, it misses the mark when it comes to explarmng
physrcrarﬁand- dentist migration. With costless demand
credtion, mrgrauon patterns can be explarned only wrlh
non-economic factors. Migration - Studies such as
Benham’ Maurizi-Reder {2] serve as a basis for«rejecl’ion
of this refererice income determination of targets when
coupled with costless demand creation.

In summary, costless demand creation seems to be

“useful in explaining only a single aspecl of market

performance: price nesponse to entry; #of additional
provrdersm a .local markel Logrcally?*vlhere must be

' C Ly o

incomes vary. in predictable directions with

\

-
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" ties, R. Hence:

_ . _ L
some brndrng conslrarnt to’ demand creation, and’ lhe
targeled income appears to be' a popular one. Yet the
literature® does not address target determination nor

reconcile implications with. exrstlng evidence lhgn relates .

“actual incomes to economic variables. In short, costless -

demand creation _with ‘targeted incomes successfully *
explains a ‘‘perverse’ relation between fees and
provider/population ratips. But it fails.to explain other-
empirical evidence. With this, one cannot conclude thal

‘a preferred theory has been’ uncovered

Demand Creation, Expenses, and Targeted
Income Behavior

The introduction of some direct costs associated with
demand creation offers a somewhat more promising
approach to provider behavior. The dentist or physician
is capable of creating demand but such creation is not

costless. Agam some targeted income exists which the

provider chooses not to surpass‘ This “particular
theoretical constraint offers.unambiguous solutions at
times, but actually is equrvalent to exrsung models of
firm behavior.

Consider a dentist with a clrenlele consisting ‘of
members will not switch dentists. If fees are
increased, however, some -will choose to forego
treatment.- Hence, the demand curve facing the. firm is
negatively sloped similar to the traditional monopolist.
Demand creation can be described as the outcome of

\nrfnation among members of a’clientele A

brinkAhe patient in for an examination. This provrdes’
the o portunrty to add members to the queue waiting
for treatment. Thus, demand has been *‘created. e

“Let the dentist’s utility function be GCresented by the
equation:

U = U(E,H) ~—<0 d >0 ()

where E = |y;yl| and H represents household-produced
services for which H .= H( &) where .trepresents the
dentist’s chosen household time (or time away from the
dental practice). y represents. the net income of the
practice (net of expenses associated with production of
services and creation of demand). y, Tepresents a target
income, the determination of which is unknown.

' The demand function fagi g the firm relates price to
both output X, and the’deftist’s demand creation activi- -
MX_.R) where P represents the
firm’s prrce'Sf the output - (onv the dentist’s fee). The
denusl s net mcomef nction is. ihus

= P(X,R) X(LR)—PKR . )
where L"represents the dentist’s own labor time, K
represents rented physical capital, P, represents the

rental price, and R meaSures the expenses associated
with demand ¢reation. -

6Allernalive emiand creation could be defined in terms of delrverrn§ period
‘oral exams ost where R represents the lolal difference between revenues
and costs assocraled with dyat activitiy. TN

"~ away, from the practice. . Even thougf

- level of houshold time, the dentist attempts t
*‘profits. Or, equivalently, given his targeted prpfrts the

o . 7

b1 K s
The denllst faces a simple time constraint (l =2+ L)\
which effectively limits his choices of household time--
labor time combinations. Combining these equations inte
a single Lagrangian function, we translate the concept

. of utility maximization with a target income into a

“mathematical maxrmrzauon process.
= UIE(y.y), H(L)] + A{ PIR,X(K,L)]
- -X(KL)—PK Ry} + ofl-2-L}
: ; . (3)
The maximization. of Z, the Lagrdngran function, re-
quires-satisfying the followrng first order conditions:

)auaE 3P o l]; auarz[‘axP ) _-P]

3E ay [3R 3E 3y [ 3K n ‘
. _ © @
.. =0 | @
aU 3E[3X l U H .
sy Lr | -ﬁ]-a—H,W("

_ wheré n is the brice elasticity of the demand curve facing _

the firm.
The key to rnlerprenng lhese conditions lres in the srgn

of the term —g? If the denlisl has established a target

. .- . , dE
income that exceeds the optimal income vy, 3y (0
and the first order conditions reduce to those of a con-
venuonal model. Demand creation acuvrues R, will be .

employed until ns margrnal return, X, equals its

aR

marginal cost. Capital is emplbyed until its -marginal
revenue-product equals its rental price, and the dentist
will supply labor time to the firm until the value of the
incremental income equals its opportunity cost: the
‘value of household time. It is important to. note that
“these results are exactly. identical to: those of
conventional models that include some form ' of
advertising or selling costs fbr the product. «The
entrepreneur will maximize profits, given his choice of -
household time, by optrmally employrng adverns’hg
services. ) "

Next, consider a denusl who is forlunale enough to
have adopted a sufficiently small income -targat. While
this particular 'specification might appear to offer a
substantive break from convenuonal models, we find
that, in fact, it offers nothing new.’ B

If the dentist is capable of attaining his target without -
great difficulty, the existence of the household sector
ensures stable, unique solutions in the fir. For every
income increment the dentist extracts from the firm by
combining capital and demand creatiog activities in a
profit- maximizﬁng manner, he “pl’rrcha f more time
is target is
maintained, his firm is efficiently managed Grven a
aximize

dentist attempts to migimize his own la or trmb‘rnput
Inthe former case where the target clearfy e&éeéds the
oopumal ‘income level Smd lhat the. labér-leisure

0 .
St oW i
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‘analysis is exactly equivalent to conventional analysis.

If targets are never achieved, the model reduces to the
utility-maximization-profit-maximization model that is

"long since been fully developed in the literature. In such

models, an exogenous increase in demand (perhaps
caused by a reduction in the dentist/population ratio)
will lead to an incréase in price and an increase in the

.marginal return to the dentist’'s own_ labor time.

Whether he increases his labor timé or not depends
upon the domination of the inco e effect produced (or

the backward bending supply . cu ve ‘of labor). Perhaps, .

at some point, the dentist will’ cﬁOoSe less labor -time,

- but conventional theory argues .- thal income will never'

Sall. (This is essentially an extension of the-argument

posited by Lionel Robbins in the 1930’s: the demand for:

income in terms of effort is never positively sloped.)’

In the latter case, an income level exists that will-fot
be exceeded. . That is, at some point (where the target is
attained) the supply of labor curve will bend backward
with an elasticity equal to unity. Income wnll never fall
as labor time decreases in response ta- increasing
demand for dental care. .

In comparison to existing
specifications  of targeted levels offer no substantive
contribution.. The analysis is esséntially identical with
the exception that the targeted income approach places
a greater restriction upon the elasticity of the supply of
labor curve at the dentist’s wage where the targeted
income is attained. In both instances, dental firms are
managed as profit-maximizing entities, given the
dentist’s labor supply choice. Demand - creation as
viewed as a patient screening activity is utilized in a
manner that maximizes profits. even though targeted
income behavior is operative. As presented, the target
income hypothesis offers a virtually identical theoretical
basis for explaining firm behavior. Presumably, the -
only deviation in predictions is a subtle restncuon
concerning the elasticity of the labor supply curve as

. some wage that is uhknown and unpredictable.

" In  summary, the demand creation model
incorporating targeted income behavior and direct
;ation expenses seemmgly offers no:. substantive
improvement as a. theoretical basis for explaining firm
behavior, as it is presented “here. It is operationally
identical to the standard theory of firm behavior and
fails to explain the- ‘‘perverse’’ relation between the
demlst/populatlon ratio and dental fees. While it may be’
apparent that one must return to the costless demarid -
creation model to, successfully explain the “perverse”’
response (and unsuccessfully explain virtually all other
‘evidence), the following section presents a profit-
maxlmlzmg modél of firm behavior that explains the
‘“‘perverse’’ results as a predictable consequence of

“efficient, narkets.

7St:c Robbins [14]. 1 must acknowledge discu.scions with Prolcssor. Ray
Battalio of Texas A&M University who indicated to me the similarities between
the targeted income behavior and Robbins® demand curve. - ~
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_patient’ $¢; optimal
plausible conditions, a perfectly competitive market

‘

COMPETITIVE THEORY OF MARKET
PERFORMANCE

The previous section argues that interest iq' targeted
income behavior is based upon the single ‘‘perverse”’

result from cross-sectional stydies (i.e., increases in the -
provnder/populatlon ratio profnote hlgllerofees) Recall

that in these studies the provider/population ratio is
COﬂSldCl’Cd an exogenous, variable. Moreover, fees are
assumed to record all components of price while

. empirically weé find that they do not.® In the analysis

below, we argue that in dentistry (as well as other care
markets), the provider/population ratio reflects an

~ equilibrium balance of market forces and cannot be

regarJed as exogenously determined. As an integral
parfol'lhe analysis, patient waiting time is viewed as an
a;ldmonal component of ‘price which registers the
form of payment. Under quite

" promotes’ the “‘perverse”’ respOnse What has been

regarded as the basis of interest'in the targeted income.

hypothesis in fact supports conventlona theory.
Cousnder a market such as dental calre wherein the
patient must be present at the tifne of service

: production The consumption of the service, therefore,

requires payments of ume and money. We can express
the patient sfyll‘pnce, P, as:

(5)
where p represehts the money price, W represents the
patient’s value of tlme, and T represents the amount of
time spent in consuming the service. For simplicity, we
can consider T as waiting time in the dentist’s office.’

For a detailed exposition of the determination of

. waiting time in a market, we can turn to recent develop-

ments in queueing theory. The. most fundamental
presumption in the queueing literature is that of
stochastic arrivals and service times. This presumpuon
is particularly applicable in the dental sector, smce.two

. commonly acknowledged attributes of the market are.

that demand for care is based upon random incidences
of disease and injury, and that the dentist can never
perfectly estimate treatme‘n't time. No two mouths are
identical, and” ‘response to treatment is never perfectly
predictable. And all firms ‘face- the management
dlfflCUlllCS of absence and tardmess among employees.
l-le;}ce < ‘there is a positive variance:in the distribution of
treatment time for the simplest procedures

Given the randomnéss of. demand, the dentist
typically smooths the irregular arrivals of patients by

maintaining appomlment schedules, but schedules

- cannot preclude late arrivals, no- shows walk-ins and

emergencies. In short, the dentist can never eliminate

- the unpredictability of arrivals of patlents It is natural,

therefore, to consider stochastic queuemg models in

8Sec Saving eral. (15].

ln dentistry patients demanding non-emergency visits wail in thc;ppomrmenl
queue as well. A discussion of the queueing process in denusu:y &
results are presented in House [10] and Savmg etal. [l5] :

91 e
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explaining productlon and qﬂﬁtrlbutlon decisions in the
dental firm.

Among these ‘stochastic tnodels. we find that the
literature relies largely upon the Pmsson specification.

~ This distribution has been shown to deprct accurately

arrival patterns in other - studres and .offers the

convenience of a one- parameter\ distribution.' ts

©

probability distribution'is of the form: -

A »
Wl

where A is the single distribution parameter measuring
~both mean and 3§
both arrivals a rvice tlmes and assume that A
measures the expected patrent arrival rate and u measures
the dentist’s expected servrce rate. Although both follow
the Poisson distribution, the two parameters, A and u,

L PKiA) =

are not equal. The service rate is interpreted as the maxi- .
- mum rate of service delivery (one per patient). Of course,

the maximum is maintained only when the dentist always
“has a patient to treat. During rdle periods, the actual
service rate falls below u. We prohibit by assumption
patient balks so the expected arrival rate, A , is the net
arrrval rate (after balks).

1t can be shown that with a‘Porsson arrival rate, the
interval between patient arrivals follows an expohential
distribution. Likewise, the interval _between,patrents
leaving the dentist’s operatory follows an exponential
distribution since the dentists service rate follows a
Poisson distribution. By examining the exponential
distribution: ¢losely, one discovers the Markovian or
memoryless property of arrivals and departures. That
is, the dent st ‘does not **learn’’ to alter probable arrival
times by past experience. For mstance, the time that has
passed srnce the last patient’s arnval has nothing to do
with, the probability that ‘the’ next patient will arrive
within the next t minutes. “This qabsence of learning
ensures a degree of simplicity in the queueing model and
perhaps accurately describes observable patient arrival
patterns. . ' !

Consider the simplest queue-discipline, first-in-first-
out.' With this discipline we .ignore emergencies tnat
‘break in front of the queues. Assume that the dentist
maintains a ‘‘single-channel’’ in that each patient must

~ be attendcd by ' the dentist at least once during

treatment. If'we mathematrcally examine the properties
of such a qudletng model; we find. that for a stable

solution (that is, waiting: Jlines ‘'do not grow to infinite
~ lengths), it is-necessary that [J)A ﬂ'hg mean service rate

must exceed the mean arrival rate. If this condition is

satisfied, the patient’s expected total wait. (in the queue
and in the operatory) is determined in the equation:

T .—..._l._ ' (7')

B=A - e

where T is the expected®wait. Nptice that an increase in

10715 discussion is formally preserited in Gross and Harris [8].
. N 9 . .

2 ) o

(6) .

nce. We apply this specification to

‘associated with p i

.Using equations (7).and (9), one concludes that: - ’

~ the expected service rate decreases the expected wamng ‘

time for the typical patient.

By combining equations (6) and N, we can easily
illustrate the.relation between money price and the
dentist’s service rate for a gtvenfullprtce That is:

8P _ Y ‘
i w(ﬂ A) . ®)

- At the constant full prices, an increase in the dentrst S
_ service rate permrts an increase in money fees.

The dentist may choose his service rate, u, by employ-
iNg more or less capital equipment and/or dental auxil-
iaries. The high speed handpiece as an example has long
since been given credit for reducing'treatment time.

“Recently treatment times have been reduced with the use
‘of panoramic X-ray and more rapid pain prevention

drugs. The use of auxiliaries clearly reduces treatment
time, especially if trained in 4-handed dentistry. In short,

there are techniques available to the dentist which signifi-

cantly increase his expected service rate. In a simplistic -
form, consider a service rate function:

u=p (KL ©)

where K and L measure The dentist’s capital and labor
inputs, reSpecti'vely _Assume that the total cost curve
s “‘typical’’ in that it.exhibits the
convention (u - shaped long-run average cost curve)

For simplicity, assume that the market for dental care B
is perfectly competitive.'' Each firm attempts to, maxr-
mize profits represented in the following profit function:

, (10)
where x represents total output and T records the expected
waiting time for patients for a given patient arrival rate
common to all firms. Each firm must establish the .

7 =px - c(x,T)

" . market- determined expected full price, P, althbugh

there exists an rnﬁnlte set of money prlce-expected wait-
ing time combinations that satisfy the.)full price
constraint. For a constant output and zero economic

_ profits, we can derive the competitive trade-off between

p and T by examining the total differential of (10). ,

¢
0 = xdp - —=dT

TP T AT

ap 1 ac : 2
T x aT_(O
' _1 ¥ >

3T x 3T .

- Clearly, there exists an inverse COmpetitive associatibn

between‘money price and expected waiting time. how-
ever, it'is necessary to examrge the second derivative to
determine if there exists a uhique competrtrve solution
that establishes an equilibrium money price and - ex- .
pected waiting time combination among the infinite set.

t

T

”Altcrnatrvely we could assumc that licensing restricts entry. and rents

.accrue-to those éxisting firms in the industry. However. compcunon exists
'among ﬁm@uch that rents are equally distributed.

v

92



El{lc

Aruitoxt provided by Eic:

> 3’p. > '
T:l:; < 0i fm <0 . , )
Hence, the compeli'ti\'/e firm’s trade-off between pand T
is concave to the ongm if the marginal-cost ofmcreasmg‘
the service rate either increases with y or remains con-
stant. Adopting either of these conditions, we can
graphically present an iso-profit curve that illustrates

. the firm’s money pnce -expected waiting time lrade off

(see Flgure 2).

v
‘e

Monaey Price
or
Fee

Py

dx=0

t

Waiting Time

On lhe demand side of the markel consumers are
assumed to search for the lowesl full prices.'?> Consider

a patient’s uulny function: -

Ut = U**, 2*,2%
represents dental care, &*

(1

where x* represents leisure

- time, and Z"* represents all other market goods. With lhe

usual time constraint (1 = L* + &% + T where L*
represents labor time) and income conslraml (L*W =
pX + P,“Z where W represents the wage rate and p and
P, represents respectjve market prices), we can derive
the utility maximization condition: :

h {WT+p} v : ~

Clearly, the consumer maintains a lrade off between p
and T.which is dgtermined by the consumer’s wage rate, W.

(12)°

5}

In this market, the full prices pald by each group. are

. approximately equal. Although the ‘wage rates among

Consider two groups of consumers each exhibiting - '
different values of time, W, and W,. By illustrating each"

group’s trade-off between p and T in Figure 2, we deter-

. ming that two types of firms will exist in a competitive
‘market. Members of group 1 with the lower value of.

time W, seek care from a firm offering the full price
combmauon (p,, T). Members of group 2 will seek care
frdm a firm offermg the full price (p,. T,).

. IZScarch behavior cxbiéins differences in pricés paid by consumers. Those
with a greater value of time search iess and. on’average, pay higher prices. The
present analysis is unique in that time costs depend upon the firm's employment

" decisions and consumer choicc and not upon search behavior of-consumers alone.

-

P

members of -each group differ, assume equal levels of
demand for care among all- mdmduals rega}dless of

group membershlp The aggregate arrival rate for each

group, Ag, is determined by the market full price. Indi-
viduals seek the lowest full’ pnce -among. all existing
firms. Firms offering the (p,, ) combination {type A
firms numbermg n,) collectively’ expecl ah, arrwa rate
where . -

Ay = -

. A
A&_nA T ' (13)
Firms offefing the (p,, T,) éombin’élipn (type B firms
numbering n) collectively expect a  arrival rate where
. n, Q4
; = e (a4
N L )

Each firm employs labor and capital to.maximize
profits. The cost function-associated with varying service

rates is assumed ‘‘typical’’ and is graphically presented

in Figure 3. In equilibrium, each firm max:mlzes the
Lagranglan funcuon'

n= /\ph'—C(p.h) +6[P-p-§y “—:17\ ](15)

where h represents the optimal length of *‘business hours"’
and d is the Lagrangian ntultiplier. The opumal service

* . rate must satisfy the condluon ]

l
- A

. ac
Y (L

Eicd !

The equilibrium soluuon above reflects a balance

bétween both cost and revenue -conditions associated
with {

ap

= An 28

W

firm’s optimal service rate, presenled in Figure 3, is
determined where the marginal revenue and marginal
cost‘associated with changes in u are equal. Note that
the average revenue function is negauvely sloped (due to
changing grice), and in compétitive equilibriur the

AR

Expected Service Rate

a
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. Increases in p require increased expenditures.
toward factor inputs. Yet as y increases, money price
"rises as expected waiting time falls. The competitive

At
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average cost of y is'not minimized." If a firm enjoys

economic profits,, competitors enter the market' which - -
" reduces the expected arrival rate. Both AR and MR
functfons shift downward until the equlllbnum tangency

s mamlamed

A

$ .
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] d
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e N
' reoN
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: : ‘Mlt}
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Assummg that all firms fgce the ldenucal cost func-
tions, we can examine the Eng—run competitive solutions

for each type firm. With'the’ Lagranglan fudpuon in

equauon (15), note that lﬁe~ properties of the total

revenue function are constrained by the full-price equa- -

tion. Marginal revenue is dependem upon bolh arnval
rates and the value of the pauem s time,

e - tit
LB gy (L FE

)

aH g I"A
where o :
Mf = Ah _l_.)o LA
. a_uaw. W (WA
wh_ere' Lo . * c'.’
' [ )\ghl
| map T ) 20
That is;’ the high mcome pauems promole a unique

demand curve facing the firm. The demand curve is more
elaSvic lhan that promoted by low mcome patients.*
Again, arri val rates are”allered with the emry of new
firms and compeuuon *s8lutions are maintained. The

|

« equilibrium long:run, Ser e rates fo he two type firms .

‘are presented graphlcally“imFlgur (4. As illustrdted, a _

firm servncmg the first-
-values -of time) opumall'

ip of patient$ (wuh lower
ooses' a sérvice, rate, u A

Firms servicing the secoﬁ ”group of pauems opumally'

choose a greater service ralé, . .
In a competitive- market -with unrestncled emry of
-firms, we can now exqmme lhe equnllbnum relationship

between money price .and- firm densuy, .Recall that

-empirically economists have obs‘erved a duect assogiation

- between money price and denusls ’per capua “The analysns e .

(]

1 » |' N
Based vn the changing quality uf lhe cart as the service, rate uureaws
wailing time is reduced reflecting |mpmvemenl in onc u)mponcm of nvqmll

quality, For constant quality, the uadmonal tangency at the minjmum avcrag( Lo

© gost ncnsuredJs oulpuun lhc,-.umpcuuvehrm ndclermmed. i
N ) . B DR
’ - e

o .

. Consideriwo separale local markets each’ consnsung
of identical levels of demand for. demal care. In both

-markets the aggregate arrival rates, Ag, are equal and
“both include populations of equal size, The .important

distinction between the two markets lies in.their preferred
form of payment: one population preferes a more time- |

‘intensive form of payment for dental care. Déntists can
_freely migrate between markets, and our objective is to-

determine the equilibrium dentist/population ratio in
each market arid examine-equilibrium fees, given ‘a .
uniform full price for bbth’ pogfulations. It'is appropriate
to infer that one démanding pgpulation places a greater.
value on its time than the other because of the dlf ferences
in the preferred form of paymem.

Consumer equnllbnum requires equal full prices wnh‘
ditfering combinations of money price and waiting time,
Consistent with Figure 2, one population prefers to pay-
(p,»T,) While the other prefers (p,,T,). We must. now' .
determine the combinations of each firm’s:expected
service rate, d, and the competitive equilibrium arrival -
rate in each market. Since the aggregate arrival rate is -
known we can derive the equnllbnum number of denlnsls‘
servicing each population.

From equauon () we know that a locus. of: pomls~
exists in - . Aespace that is consistent with a unique waiting

..time. Expanding equation (7) by taking the total dlffer-

ential, wetmd that ifdT- =0 and u>a , d—ﬁ = 1. Figure

5 graphlcally presems Lhis analy%ns wherein lhe first

'; .quadrant. llluslrales the opumal servnce rates with digfer-

ing forms of payment and the fourlh quadram pr efits
the iso-waiting time gurves in. y A space.. The’lhlrd
quadrant maps: the relauonshlp between the firm's
expected arrival rate arid the required number gf firms.
* Since the firm’s expected arrival gate is deted Ped by
the ratio between’ onslam agg fgate amval rate and

)

Expected
Service
Rate xy

Expecpd 74, ¢ g
e 1 Arrivel - ’."_ N ,
. Rate - ~'-,; - ‘ v
R e '.."~.' - o e
T . '.qu-qreg.sw ' T
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. the number of firms. mappmg is deplcled by a rectan-
gular hyperbola in n- A space. %

In the graphlcal analysis- presé‘nled the populauon
preferrlng the less urhe mlens;v;form of payment (aces
an expected waitin umg‘ T.- and 1 Is serviced by denusls

choosing an expecled service ratg, u This service rate ',

is delermmed by: the compeuuve equilibrium solution
deplcled by the tangency of the average cost curve and

. D,. The Gther populauon faces a longer expected qugue '

and dentists optirnally’ choose’ an expected service rate,
u,. 1tis clear that if full prices laone market were t00

- high, excess profits would actrue to those dentists ser-

vicing this. market-and new firms would gnter until full
- price rfturned to a competitive'level. The solutions in
- Figure '5- illustrate only the equrllbr&m Sompeunve
solutions.'? .
From the expected waiting time function in -equation
- (7),’a’unique optimal expecled arrival rate exists in each
market consistent with the expected waiting times and
“expected service -rates. In . quadrant 11I, these
- equilibrium -expecled arrival rates require unique
numbers, of firms, n, and n. Nore that since the

‘populations in the two ‘markets are equal, differences in .
the -

the numbers of . flrms
denllsl/populauon ratio.

reflect differences in-

The conclusron from the graphlcal analysrs is straight-

fOrward “The equilibrium solutions in the two markets .

require differing money prices and- differing dentist/
population ratios. In Figure § we‘discover that due to
the shape. of the firm’s average cost curve, the market

with the lower ¢xpeeted waiting time, T, attracts a-

larger supply of dentists, n,. Hence, the dentist/
" population ratios differ because of the dlfferences in the

preferred form of payment for care..Only if dentlsls'

expapded their expected service rate non-optimally to W, the perverse result likewise fails to explain 1 most other =~
"would the denusl/populauon ratios be equal (as are full aspects of market activity and.firm behavior. co
prices). The crucial finding is that the market with the - In dentistry we find that cross-sectional examinations P

higher money fees (and lower expected waiting time)-in

~ competitive equiliprium ‘supports the larger stock of
. dentists. Any cross-sectional study of these 1lwo markets d'r

will report that fees are directly re}aled 1o denlisl/
population ratios — the basis for interest in suppller-
induced demand and the largeled mcomehypothes,rs

This is not to say that an.inverse association belween
" fees and denusl/populal;‘on ratios-is mcbnsrslenl with

this theory. Indeed, if the range of lncreasfng returns to °© -

'scale in- F’gu;e is y§pfflClenlly large,. flrms would

.expand thePr expected Servrce rates beyond H, leadmg o
- the opposﬂe “result —-—~lhe market - with hlgher fees

attracys, a smailer stock for firms. What is 1mporlan1 is
- that thls analyms demonstrales , that the “direct
assocrauon between the denﬂsl/populaudn rauo is nol
lnconslslent with competitive equilibrium and services. ..
Do basrs for reJecﬁng the compeuuve model or

N . "‘ L . 1

dynamics of the adjustmen( pré:‘c“cx arc thempselves informative but
mined here. Descriptions of$he adjusiment processes are p&escmed
2 i .- "

. . .

N interest

- however,

" provider/population ' ratio,

T . ' .-‘ - . . "\
accepung nouons of >demand creatidbn or - largeled--

income behavror ¥

SUMMARY AND IMPLICATIONS

¢ lmreview of’the literature, we flnd that the basis for
.in the target income hypolhesrs is the
‘perverse’y emplrlcal association between fees and’
-provider/population ratios as reported in cross-

- sectional studies. According to the usual interpretation

giv nlolhese results, one js led to concludfe that as firms .
enter a local market, prices rise. The conv nuonal .
profit-maximization model at this‘point, is discarded.
and notions of demand creation are introduced .and
*‘controlled’’ with a targeted income conslralnl Such
has been the foundation and developmenl of the largel
income hypolhesrs

By ekamining notions of demand creauon |n the.

- context of provider behavior.and market equrllbrlum

‘we find- that several speclflcauons of .demand creauon
activity are, on the surface, “intuitively appeallng By
emphasizing pallenl ignorance, ' one -can argue that .
demand creation is’ costless to the provrder.,Thls,_
promotes successful- explanation of the
‘perverse association between fees and the. "provider/ -
population ratio but fails to explain many other. facets
of market behavior such as pravider’ mlgrauonkparlerns
With the introduction of-a direct cost associated with
.demand creation, ‘the provrder is approprlalé'fy vigwed
as a profit-maximizing entrepreneur with a backward:
bending supply curve of labor — a theoretical construct
that does not substantively differ from existing models -
of' the profit-maximizing firm -and- the utility-
maximizing entrepreneur. ‘In .short, the only
specification of targeted income behavior that explains

" of fees do not accurately record differences in full price.
"Patient waiting time serves a rauonlng function in local *

"markets and represents a prevrously neglected form of
patient. payment. By combining elementary queueing
theory with the profit-maximizing theory of the firm,
one concludes that the direct association between fees
and the dentist/population ratio is not at all perver;e

. but a probable consequence of an efficient, compeuuve

-market solution, This théory serrously questions the’
basis for interest in the target income hypothesis.

.While this paper focuses mainly on .the target income
hypothesis and ' the relation between fees and the
_ the imporance of this
analysis extends beyond these issues. The theoretical

_implications offer a different view Of health ‘care'

markets and the pricing mechanism. At least “in
denuslry 6olh fees and walung times serve as market:
§lgnals to ,suppllers and demanders. An equilibrium¢
‘relationship exists between fees and waiting times;
which is indicative of efficient markel solutions.

Emplrlcal examinations of fees alone are 'not suffrcrem

» . LA ”
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Discussion . .
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INTRODUCTION

Whether Or not dentists and physncnans can induce
demand for their services and set income in accordance
with a preconcqweanrget has imper{ant implications
for regulatory policy. lf“demand*can te induced, it is
desnrab'le to, have res rained utilization of mcdlcal
services® i nces reflect motivations of
practitiofers’t®attain an income target, and this factor
is important, there is certainly reason for controls.over
price: From the vantage point of public policy, these are

' lmporlam issues worthy of serious study. <

Several papers at this conference point to serious
methodological flaws in some past work on physicians
and dentists and suggest that the case of induced
demand and target income-setting thas been overstated.
The evidence, both theoretical and empirical, is not
nearly as strong as proponents of inducement and target
income-setting have asserted. This is not to say that

. physicians cannot induce demand wunder any
circumstances. It may well occur, particularly in
specialties with which individual patients have little
contact over their lifetimes and for which third party

- reimbursement is relatively complete. The case for
serious inducement in many primary care fields is
probably much more limited. At present; empirical
evidence® is too scanty to lend support to lhes:e
conjectures. In fact, most investigators have not even
\auempled to make such distinctions.

Four types' of models of physician and dentist
behavior have been discussed at this conference and in
the literature in general. As seen in the rows of Figure 1,

_ +there are standard and non-standard theories and in the

columns, ‘‘naive’ and ‘‘sophisticated”’ schools wnhm
p .

each category. In cell 1 is the standard profll-
maximizing theory,* which omits tertain important
features of healfh services markets but at tht same time

-
v \/

9, _

paribus; as the sup} urve (or the firm’s marginal cost *
curve in the mo listic case) shifts outward.
Exlensnons of standard theory include the Pauly-
Satterthwaite paper pres—kled al\rhuionference and
quality-amenities model developed in-several of my
papers with co-authors.'

The Evans. (I1) model described in the Ramsey paper
is an example of cell’3. As Ramsey states, the model is
week conceptually and not really consistent with
observed facts. More promising is an’extension, Evans
(1), which assumes a preference function for ‘the
practitioner, containing - profits, workload, and
discretionary power as arguments. Unfortunately, the
model yields few Trefutable hypotheses because of
offsetting effects.’ In a way, Evans (1) is similar to
advertising models which economists have been working
with for years. In this sense, even Evans (1) could be
considered a *‘standard’’ economic model of the firm.

Much of the empirical literature on this topic contains
a number of non-trivial deficiencies. One hopes that
many of these will be corrected in future work.
Meanwhile, we economists should be quite cautious
about makmé strong statements that we have firm
evidence that markets for dentists and physncnans are
anomalous when we don’t.

First, some regressions are senously misspecified or
under~epecified. One study of physician fee-setting that
contains one explanatory variable has been cited
repeatedly in the debawe on the effects of physician and
dentist ‘availability on fees. Often fees are expressed in
nominal rather than in real terms (corrected for
differences in the area cost-of-living). A table in a recent
study by the U.S. Council on Wage Stability shows how
sensitive empirical results can be, especially on the
estimated coefficient of the phy'siciar};populaliop‘ ratio

] .
For a review see Sloan and Bentkover [6].

LI W

yields powerful predictions, e.g., price --falls;~geferis-—--*in addition1o the Ramsey paper, see Sloan and Feidman [7]. s
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_the dependent fee

. Agvans (1} is subject to this criticism.

Y —

variable in a fee regressnon depending on whether or not
variable has
Significantly positive physician-pgpulation  ratio
coefficients became essentially zerd? Among key
om\&d variables, is health insurance coverage;
variable should b®e measured more precisely
comprehensively than merely the percentdge o
population covered, €8, m&ures of de

coverage, methods of third parfty payment k

PN
"mlva"\ “"sophlsticated”

Sllnd@ 1 2 ’
theor fbs : (

~

Non-standard
theorles

T

Figure 1. ﬁltemat_ive Models of -Practitioner Behavio:‘

Second, authors hg¥e frequently made internally
inconsistent inferences from their empirical ‘evidence.
For example, they are quick to point out that a positive
goefficient 6n a physician-population ratio variable in a
fee regression is evidence for target income-setting
and/or inducement, -but at the same time, positive
coefficients on other pertinent variables, such as patient
income,
economic theory are not emphasized\‘A finding of
positive physician-population ratio coefficients and

positive mco’me coefficients would seem at a minimum -

to yield a standoff between standard and non-standard
models.

Third, 'sometimes the underlying theory has been
disregarded as useless because it yields ambiguous
predictions; but oncg empmcal results are presedpted
authors make strong statements *fabout the relationship
of theory to empirical results obtained. If a variable X is
predicted from theory to have a positive or negative
effect on Y, it is clearly inappropriate to say that a
positive or negative coefficient, obtained in the
empirical phase of the analysis, supports the theory

Fourth, most studies of dentists and physncnan
behavior do not consider inter-practice variations in
quality-amenities. The assumption that output is

homogenous is much too strong an@‘f-leads one, for

example, to attribute a. price difference wholly to (a)
market imperfections and anomalies, including target
income-setting, or (b) temporary or even persistent
disequilibrium. Price differentials may eg(ist in

3See U.S. Council on Wage and Price Stability [8]. Dr. Zathary Dyckman, thle
author of this report, stated at this conference that the physician-population
ratio coefficient became positive again, once regional dummy variables were
rcmovéd These regressions were not presented in the report. There is some
questidn whether the regional variables belong in his fee regressions; it would
-have been far preferable to include key area variables instead. e.g.. measures of
health insurance. Bui without these area variables, it is probably better to
include the regivnal variables as a second-bgst solution.

r

been deflated."

which are fully consistent with standard -

* equilibrium because of variations in quality-amenities;
(such as waiting time in the physician’s office, length-
of-visit)” Providers tend to stress quality matters in the
polﬁ debates. In this instance, their case is stronger
than many analysts’. cases (even though providers’
statements” may also be :e\lf*»segving). Quality in this
context should be defined much more broadly than in
strictly medical terms. Included are various dimensions
of patient aggess to health care services.

Fifth, ' ﬁy;]uemly insufficient attentio hi been
devoted to the definition of the appropriate market
area. If the market rea is defined mappr“nately,
border- crossmg problem may result, which can in turn
lead to seridus biases in the estimated parameters and
mlsleadmg policy mf?f’ences from the empirical results.
The Held- Maniglm statly isggo be commended for its
attention to this issue./ .

Sfxth; fees and dentist or physman eopulatlon ratio
may v be snmultaneously derermiqqd. This simultaneous
relatlonshlp may partly.explaﬁn the observed positive
coefficients on physncnan-populauon variables in fee
regressions.* ¥

Seventh, insufficient attentlon has been devoted to
occupational differences, in' this context physicians and
dentists, and variations among™spgeialists within a
particular field, especially import®nt for medicine.
Frequently evidence on doctors is u _d’ uncritically in
studies of dentist behavior, even though their 'goals and
constraints could be quite different, as the Littleton

" paper presented at this conference stresses. Further, as

already noted, it is possible that inducement is far more
important in some physician fields than in others.

IMPLICATIONS FOR FURTHER RESEARCH

Compared to two or so years ago, conceptual and
empirical research on the subject of this conference has
made important strides. Many now hold a much more
cautious view of ‘supplier-induced demand and the
target income- hypothesis, even though weakness in .
standard theory in this context are also recognized.
New, comprehensive data bases are now available. The

- data base used by Held-Manheim is only one of these.
Because of recent progress, there is greater reason to be
confident that criticism ¢an Serve a constructive
“purpose. We can be more critical about the way specific
variables are constructed because large-scale surveys are
bemg conducted and refinements can be mcorporated in
these surveys.

TMis~ subject commands sufficient interest that
tonceptual or empirical developments should have a
ready-made audience, both1in thé academic world and
in the public policy arena. This interest should serve to
stimulate new research and government and pnvate
financial support for this work,

Fmally, although this conference has largely been
‘made ‘up of economists, certain aspects of future’

0

5Scf: Frech and Ginsburg [3] for further discussion of this point.
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research will require interdisciplinary efforts; especially
between dentists and physicians on the -one hand and’
economists on the other. This<joint research can jnclude

further'prdbin? into institutional features ,of these -

i
markets, a better definition of output as Well as the

choice of trae’erlllnesses
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Discussion- .. .

Zachary Y: Dyckman, Ph.D. \ -
Council on.Wage and Price-Stability =~

: g We have heard much criticism of the target income
y

pothesis as applied to both ‘dentists and physncna,ns
and not a word in support of it. Unfortunately, Mark

' Evans the:leading proporient of the hypotheﬂs could
‘not attend the workshop. 1 assume’]l was chosen in his

pldce because 1 have been associated, - somewhat

" incorrectly, with the target income hypothesis. 1 am no

prepared to defend Evans’ formal model. of targe

" income behavior,-although I do believe the hy thesis

has some validity in explaining the economic behavior

- of some groups of physicians. , . ‘

My comments are addressed principally to Professor
Ramsey’s paper which deals formally and almost
exclusively with the
model debate. The targét income lypothesis has few
supporters. Physncxans do not like it because it implies,
at least to them, that physicians are greedy. They just
decide how‘q{nch they should be earning and -adjust
their fees and,™ perhaps,
accordingly.
suggests that the price and quantity of physicians’
services are not determined primarily by the interaction
of supply and demand forces, and that physicians are

not profit maximizers. To oversimplify, physicians are

distressed that they are portrayed as having enormous
power r fees (and quan‘my) and economists are
_distre ecause physicians fail to use all the market
power they possess. Therefore, anyone supporting the

' . hypothesis runs the risk of bemg VIOIemly drummed out

of the profession and then having no one to minister to

his wounds.
Ramsey, in a well written and almost elegantly logical

paper, asks us to choose between the neoclassical or
what he calls the standard model of the market for
physicians’ services and models of physician-induced
demand and target income. Unfortunately he examines
not the veracity of the(theory of physician-induced
demand and target-income pricing as it applies to
physician behavior but the logical consistency of two
specific theoretical models. The models are rejected in

favor of the traditional market model, because of_ivha\l '

he regards as inconsistency within the models and what
he labels external inconsistency, or aspects of the

" hypothesis that are lm.onslstem with aspecls of existing

theory that are retained.

C

rget income-standard market"

quantity or service mix -
Economists do not like it because it

3

Q _ . >

Professor Ramsey has made a posil’ive contribution to
the literature on models™of physician behavior, but not,
1 DBelieve, to determining the validity of the_ target.
income hypothesis. His contribution is in spec1fymg
requirements for logical consiswncy — both internal
and external —-and in describing methodological
problems that plague most of the empirical work in this
field; particularly that of specification error.

» . .

In his oral presentation, Ramsey makes it clear that
for both theoretical and empirical reasons, lhe‘largel
income. hypothesis merits rejectjon. In the writien

. version,.Rafnsey is somewhat more circumspect. | fact,

early in the paper he ndtes, ‘‘Unfortunately, as wil-bg
shown below there are no crucial tests to discriminate .
between the competing hypotheses- considered in this
paper.” Later on, however, implicitly taking the view
that a challenger (target income) must decisively beat
the current champion (standard model) in order to
dethrone it, he does reject ‘one version of_the target

" income hypothesis, although it appears more for lack of

aesthetic. ' properties of the model
mcompaubllny with available evidence.

than for

Ramsey considers two submodels of the target income P
hypothesis separately: (1) physncnan -induced demand

‘and (2) target-income pricing, Ramsey has difficulty

remaining impartial regarding the validity of these .
hypotheses relative to the standard market model — of
price equilibrating independent Supply and demand
schedules,.For instapce, Ramsey doubts that consumers
are less knowledgeable about medical care than other
products and services. He speculates, ‘‘If consumers are
ignorant, then risk aversion will lead them to engage in
costly activities to alleviate that ignorance by checking
medical opinions with other doctors, by reading medial
books and popularized versiovf of medical books. . . ."",
I think Ramsey is missing vhe point. It may not be.
lgnorance but reliance on and trust in the physician’s
superior knowledge and experuse particularly for
seriously .ill and, hospitalized ‘patients. Of 'course'
patients’ concern abeut the cost ramifications
physicians’ decisions is reduced by their paying directly,
on ayerage, only 6 percent ofathe hospital bill and, for

‘non{primary care 20-30 percent of the physician’s bill.

Ramsey rejects the induced demand model pnmanly
100 . ¢
L7 .
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because ‘it provides fewer rchSlable hw{)lheses“ and
_ begause **of the non-obseryability of D,”* where D is the
effdrt required ~of the physician to induce additional
demand for his sefvices. In essence, the model is being
rejected because, eg‘ardless of its conformance or-non-
" conformance’ to. real ~world phenomena, it i
inconvenient to test empirically, and because of the lac
of empirical evidence of time being spent to ¢onvinc
patients to purchase additional medical care, a factg
that Rdmsey assumes is integral 10 the induced-demand
mode® In fact, it is pot clear that a physician providing
‘c.\‘ces\ care 'does spend more time discussing course of
treatment than a eonstientious physician providing
+what he regards as medically optimal level of care.

Ramsey also disregards evidence, some of which cannot

L) . . . M . .

be neatly inserted in econometric. models, of physicians
ordering more diganostic tests in situations where tirey
_profit from those tests thall where they do not.'

'Acluélly, the concept of-?g;'jcian-indu‘ced der;1and_is“
of

fully’ consistent « with 2 « it-maximization model.
What better way is there to increase profits than shifting
the demand cwrve? l{js only the abiliry of the physician
to do so-that irks the tpaditional economist, because it
implies that market forces- cannot be <elied upon 0
achieve a desirable allocation, of resources, or t

. economist’s Nirvana, Pareto Optimality. Mark
Blumberg has argued that physicians cénlrol_76 percent
of total medical care expenditures and 93 percent of
‘hospital expenditures.® One need not go that far 1o
appreciate that physiéians do wield substantial power
over both the nature and quantity of care provided.
"Perhaps the best evidence}fﬁ\yﬂéian-induced demand
is the physician response to t
1977 American Medical Association survey reported

that 76 percent of physicians,were ordering extra tests

and ,brocedu’re's as protection against malpractice
claims.} I think it is clear that in most cases the patient
does not demand these tests. '

Professor Ramsey may be on firmer ground when he
rejects Evans’ attempt at a formal theoretical structure
for the target income hypothesis, because of some
logical inconsistency internal to the model. Much of the
inconsistency problerp relates. to the target income
model being , burdened with profit-maximization
requirements. However,> a basic precept of target
income behavidr is that some physicians charge less than
a profit-maximizing fee, independent of hours of work,
number of interesting cases and other elements in the
physician’s utility function. . T

The standard model is also preferred, according to
Ramsey, begause it is equally compatible with the often

IUwc Reinhardi, “*Health Manpower Policy 1n the United Stales.” Paper
presented 1 tHe Biceniential Conference on Health, Philadelphia, November
1112, 1976. : : ’

2Mark § Eilumbcrg, **Rétional Prpvider Prices — an lnccmiv& for Improved
Heakl Delivery.”” in George K. Chacko, Ediior, Health Handbhook — 1978,
Amsterdam, North Holland Publishing Co., forthcoming.

'S

3 AMA News, March 28. 1977,
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qbserved pgfitive correlation between fee levels and
physictan/population ratios, during” a short-term
adjustment"path. But it is folly to think that the

olgse\rwd " . correlations ) reflect  only  short-term
adjustment periods, after’'which an increase in supply of
physicians wilt lower fees. It remains cleat that target
income behavior is more compatible in a comparative
status sense with a positive correlation between fees and

relative physician supply than the standard market. -

model. Also, as Reinhabdt has shown, target income
behavior is also compalitkle with a negative relationship
between feed and physician supply.*

‘My own view ofthe market for physicians’ services i§’
that a conventina
describing econdmic Behavior for services of some-
specialists while a ‘‘non-market”’ .model best describes
economic behavior for others. However, withid any
market, “defined geog[aphically and by . nature of

rket model may be most useful for

physician service, both market ‘and ‘_‘nokn-markel"(-‘\‘

factors eombine to determine price and quantity. For

some physician -services, with the nature of service .

probably best defined by specialty of physician, market
forces, will dominate and for othgrs n'oi
will dominate. ’ ) ,
What is being suggested-is that’for the services of
many physicians, demand isTikely to be inelastic and
market forces are not an important determinant of
price. Howe then are prices determined? Is a-target
income chosen and prices selected 10 achi@ve that level
of -income? The accepted &vfsdom{ in the economic
profession is that there is a slrorig'lendepcy for profit
maximization in most markets. In?a. competitive
sifuation, the market enforg:_es discipline and those that
do not maximize profits sustam losses angl eventually
are forced out. Among physicians, however, with
median earnings in priyale’praclice currently around
$75,000, those thadt do not pricg to maximize profits can
survive quite adequately, in fact better thay most
economists.® While extensiye insurance coverage and

-

other institutional “factors enable most .physicians to -

earn exceptionally high levels of income, they -also
afford the physician the luxury of not maximizing
profits — by charging less than prevailing fees or not
minimizing practice expenses' -+ and still have higher
earnings than those in other professions. The existence
of economic rent for physicians, as demonstrated by
Sloan and obvious to anyone:without _blindefs. is a
primary requisite for widespread target income pricing -
and other nonprofit optimization behavior.®

To determine the relative importance of market
forces and non-market factors such as target-income
pricing, it may be useful to divide physician specialists-
into three categories: 1). hospital-based specialists (i.e.,

13

4Uwc Reinhardi, ‘‘Parkinson’s Law and the Demand for Physician’s
Services,”* Paper presented 10 the Conference on Competition in the Health Care

*Sector, June 1 and 2.1977.

sThc $75.000 estimate is cxlrapolanlcd from $63.000 earnings in 1976. Zachary
Dyckman, A Study of ﬁlysiriam' Fees, Council on WB: and Price Stability,

19785. 75. . N
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88 pathologists and radiologists), 2) surgeons and some
_* highly specialized “intetnists, and 3) primary care
- - physicians (including psychiatrisgs). In terms of factors
that determifie price, and to a/flesser degree quantity or
nature of services, we are talkthg aboul virtually three

distinct markets. .

Revenues, of  hospital-based- physncnans are In most
*tases tied to reimbursement of. hospitals and, for many
Blue Cross, Medicare and Médicaid patients, ‘may be
unrelated to fees listed on the bill provided to the
patient. Another relevant factor is that more than 75

.

-percent of physncnan revenue is derived from insurance .

sources (lncludlng Medicare and Medicaid). Also, it s
usually other phySlcnans wl_10 jorder services from
_ radiologists and pathologists, although these pRysicians .

\ have some indirect influence on demand.

Fees charged by hospitals for ragdiology and .
pathology vary widely among hospitals and between
hospuals and outside labdratories’ and offices..Given

- » hospital . réimbursement ' methods (radlology and
pathology are generally-paid for throlgh 2 héspilaf),
the lack of cdmpeutron'W’ﬁhm a'hospnal f, radlology
“and pathology, and -the: high \dégree of lnsurance

, coverage for these services, supply and demand forces

, can be expected to play only' a very limited- role

in determining fee levels for radaology and palhology

" More important age factors such as negouanng skill and

*  influence of the physician within the * hospital

community, historical factors, involvement ,of " third

~
s 1)

o f

3

J ' party payers-in hospital charge structure and other -
. )

. institutional factors. I doubt that target-income pricing
is very importaht because the nof-salaried pathologist
or radlologlsl lyplcally earns dve $125,000 per year,
~ which is ‘above the income of mosdt other professnonals
- and physncnans » R

Surgeons, anesthesnologlsls and some highly
specialized interpists also !ecelve most of their revenue
— 70-85 percent — from insurance solirces.’ The

dominant melhod of insuref payment forfsurgeons’*
services is the usual, customary, and reasonable (UCR)
fee approach. The UCR method typically pays 80-100
percent of the fee provided it does pet ekceed the
phy51c1an s usual fee or the,90th percenule fee in the
area. 1"@5 paymenl approach insulates the physnuan
from the constraints of normal supply and demand
forces and gives him and his peers gréat latitude in
- Jincreasing’fee levels. In other words, the small portion
of the fee usually paid directly by the patient ‘and the
generous UCR payment approach combine to make it

lil?ely that demand for surgery is highly inelastic. * '
Historical and institutional factors, in my opinion,

. tend to dominate normal market forces as determinants ¢

of surgical fee lévels. Surgical fees vary subslantially

' S1bid., pp. 79-81. : C *

lb:d p. 34. The 70-85 percent estimateds an extrapolation which reflects the
5-8 percent increase since 1970 in the Mruon of physman revenues paid for
’ by third party payers. . ) -

®1bid. pp. 23-33. ’

[} - -
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across areas exhibiting strong patterns by regiQn and
city size and a- positive association with’ relative
physician supply.” Surgeons’ incomes tend
‘relatively invaggant across areas, witle an apparent
tendency for high fees to compensate for low volime
per surgeon. This, in combination ‘with whar appears to
“be inelastic demand cdnditions, strongly suggests that

physncnans‘can (to a significant exle‘nl) and d(\lhcrease k

"fees to compensate for low volume in order{o a.chleve
some target level of income.
Primary care physncnans (ind udlng psychlalnsls)
typically deriye from one-fourth to one-half of their
revenue from insurance soutces." They also practice in-
a more cqmpelntlve envnronmem partly because of
e substantial .direat consumer payment for their_
.&ervnces but also because . these physicians typically”
provide more recu\rnng servicés in a less crisis type .
aFmosphere lhan surgeons and other specnahsls This
tacnlnales greater quality and price comparisons | than
tor physicians ‘rendering’ one-time care, ‘often in more
crisis type envnrqnmenls or for physicians whom the
jpatient may, not *select or-come in ¢ontact with' before
services gfe- prqvided. Given the Eyonger condumer?
incentive to miftimize the direct cost of care'because of
lower msurance*cove'rage for primagy -and psyehialrlcl
care, one would expect a greater'role for-market forces
in price and quantity delermlnauom lnglasuc demand
!ﬁd priting below - the pr‘Tn -maximizing level may be
gommon for pnmary care physicians, but market forces
should play a grealer role in determining fee patterns for ¥
+hemythan for surgeons and hospjtal-based physicians.
,.-Dentist fees, because of relatively limited dental
» insurance ' coverage, arQ,_ likely to ber primarily
.determined by the interaction of normal supply and

demand’ forces ‘rather than nqn-market factors.
* However, because of the relatively hjgh ea%nings level of
s{ occupations

dentists (relative to earnings for mo
except physZIans) pricing below profit-maximizing
levels and target-income pncmg may not be uncommon.

v The. question of’ physncnan lnduced demand is not
whelher it ockurs but how much of it occurs. As already
“indicated, 1 think the fact\hal most’ physicians admit
ordering ad udnal lbsts in response to the malpractice -
threat isa excellenl lndlcanon of the power of
physicians't indute demand How - much: exists is
difficult to determine. In. view. of the vanagon_.m
medical opinions aboul desuable levels of care, even for
-SpClelC medical condmons
* distinguish from; crgss -section utilization or expendlture
data - whether/ “regional differences reflect 1)
underutlllzauon in some areas. related to inadequate
supply or 2) excess utilization in some areas related to
_excéss supply dnd induced demand. Conceivably, ficro "
data at the mdmdual physician level, analyzed both
from an econometnc and medical perspecuve, could
help Tresolve this issue. -\

%1bid., pp.:ll;lzv. - B
lolbid., p. 34See footnote 7.
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In thé progess- of reading the papers - for the

conference | was.again struck ‘by the samg feeling of
. uneasmess I had whefi'I first became interested in the
economlcs of health care some elghl years ago. | have
traced this uneasiness to the lack of a clear relation
. between the somewhat anomalous empirical results and

. the theory to which these results are sipposed to. offer

‘evidence. Several of the papers presented here have

clarified my thinking on +this issue and helped me to
. appreciate the general complexity of the-problem. .

Essentially, the problem fies in the [’elated empirical
results that fees per visit and the number of wisits per
illness for both physicians and dentists appear to be
positively retatéd ,to’ the density’ of physwlans or .

denusts At first .blush Sne would suspect that such an -

anomalous result - must bé the result of a c]a551c
- identification problem. That iy, once one properly set
up the empirical problem’ ‘the demand and - supply
equation would-be specified and an increase in supply,
.e., density of practitioners,, would reduce price. It
“cannot be said, however, that the empirical-work of ..
Feldstein .or otheps is obviously guilty .of a naive
econometric approach. Thus, thé thrust of the work has
- shifted from- worﬁlng for an econometric reason for
the anomaly to seeking a theoretical reason for it.

The principal theoretical twist cheésen is that
physicians’ or dentists deal in"'a product of which the

consumers have considerable ignorance. Thus it is,

-argued that both dentists and physicians,can capitalize

on vthis« ignorance and affgct demand. Given this .

assumptpon, it remains only to explain why:the lntepsny
of, demand creation varies posmvely with the density qf
- practitt . Enter the existence of a, target income and
. the omaly \{s explained.- Unfortunately, we'are still
.« hard’ essed to explaifi the level of the income target
and until we have a theory for it, we cangpt predlCl the
dlrccuonal cffect of many policies. .
Q - .
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Havmg set the stage for the current conference let me

bneﬂy “discuss and possibly assess the contn,but on of-

the work reported on here. The papers ¢an be spl
wo groups: those that attack the target
hypOlheSlS on.the empirical level and those that attack it
on the theoretical level. In the first group are the papers

into

lncome.

by Held and Manhelm and HlX‘SOﬂl and Mocniak. The -
second group .;;gnsnst ofpapers by House, Ramsey, and .

Reohrig. The paper by Pauly and Satterthwaile spans

both of these approaches and the Littletorf paper is-

purely descriptive but nonetheless useful. .

" The empirical work reported consists of both cross-
“section and time-serjes estimation. Interestingly, the”
“only time-series werk (Hixson and Mocniak) results in
demand andsupply equations that are qune consistent

* with. traditional economic -theory. The crass-section

Qrk' on the other hand, is consistent with a positive
relation between feeg and practitioner density and thus
with the targét income" hypothesis. It is important to
note, hbwever, that only the Pauly-Satterthwaite paper

. develops an' explicit alternative to the target income
theory and attempts to test the alternative hypotheses.

* The three theoretical papers all attempt to dev orp
internally consistent models of the target inco
hypothesis for the purposg of finding the set of
predlctlon statements from these models. The.essential
question is whether the intersection of the pfediction
Statements from the two theories contains as a subset
the set of prediction statements from one or bpth
“theorigs. If this is true,.then no emplrlcal évidence ‘can
dlsunguush the two theories. -

To distinguish- one theory fron another, the set of
predlcuon statements of one theory must “hot be a
subset of the other theory’s predlcuon statements With

\

lhlS M mind, let me discuss the set of theoretical papers.’

The Ramsey paper accomplj_sljles. I believe, two things.
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‘- First, n‘«develops fnternally consistent verslons of a.
.target income model. This development is a S|gmf|cam ‘
contribution since internal consistency is necessary
before the set of prqdlcllon statements can be derived.
Ramsey, . in developmg hls‘ version of an int ernally
consistegt -target: income model asspymes “that " a

competitivé market .exists. ThlS is crucial for his- -

. subsequent derivation.of The sel of predlcuon statements
since -it ‘implies that profit *maximization and ‘utility
maxnmlzauSn will'be consistent goals. His conclusion

. that the target incbme set of predictive statements is a
subset of the \profit maxnmlzauon set -of predlcuon,
statements may not hold for a ‘non-competitive market.

Slgmflcam’ly, the Pauly-Satterthwaite paper develops
just such a non-competitive model Their model,
however, is one of the target income vanely but is rather
a lradluonal monopolistic competition model of the
physncnan and demal .markets. The*focal point of the
work_is on ‘the information ﬂsyslem utitized in the
physnc1an -dentist market: that advertising is, in general,
not permmyd so that word of mouth is the principal
lnformauJyﬁ source. | find that 1 'must take issue with a
fundamental propbsmon of their increasing monopoly
-model. This proposition.is that the level of information ~
declines as the number of physicians rises. In particular
they argue that given N, physiciahs and M sources of
informarion, the representative consumer has M/N
~ upits of, information about each physician. Thus, the

’expecled price differential required to make a move

from one - physician. to another exp cted utility-

maximizing physician will be greater thé greater the
number of physicians. [f one assumes instead that the
representative consumer has one unit of information
ab‘out M physicians, then the nunber of physicians will

N havé no effecl on _the price-differential required for.an
expected utility- maxnmlzmg move. . Addluonally. the
problem at hand is one ‘of Knightian uncertalmy rather
than risk and it i$ well known that the expecled utility

+ hypothesis does not organize choice consmenlly nder
Knightian uneettainty, See, for\example the wprk on
.. %he ““Ellsberg Paradox."’ -

The Roehrlg paper is similar to lhe Ramséy paper in
* that it is an attempt to develop an internally consistent .
4.>Ver510n of thettarget income model. It is dlsungunshed
from Ramsey in that it is based on a verSLon of a
monopoly model. This aspect of the paper ig asserted
rather than“derived and | suggest lhal the lype of non-
\compeullve model assumed must be  Tormally
introduced into the structure of the modcl before the
- model can be tested for internal€o snslency
House’s paper is devdted to de elopmg a non-target
mcome model which is nonetheless consistent with the
an0malous empirical results which hawve led to this-
conference. The paper represents an excellent dlscussmn
of the problems with developing an internally consistent
" version of the,target income model. Interestingly, if “‘a
la Baumol”’ target income behavior is treated as a “rule
of thumb’’ similar to “Target pricing by firms, the

[

.

, . -
anomaly would follow in lhe short run but not in the *
long tun. That is, du(mg- the initial phase of an
exogenous shift outward in supply, pyces would rise but

~ the market would force a long-run downward

adjustment in price. .

»

.somt GENERAL REMARKS

. *Having brleﬂy discussed the papers presenled l .
me close by commenting on the probtem generally. 1 am
relninded of the early debate bet¥een the méhelansls
d the fiscalists. In that .debate, great -amounts of
effort were expended on developing empirical evidence
that turned out fo be irrelevant for the purposes %f
settling the debate. That is, it became a queésfion of what
evnde&ce was no evidence for which theory. That the
evidence presented neither proved nor d|5proved a
theory did not imply that such empirical .information -
was eL,go value. | believe the-current conference is a
case 1n point. The evidence presemed up lof this time is
information Wthh will” be wuseful in \iltimately
deveropmg the underlying theoreucal construct that
orgamzes the information. ‘The - theoretical papers
presented here™ represent an lmportam slew that
direction. . o
On the theoretical level,- suggest that_we must
recognize that physician visits involve considerable time
and travel cost and that the quality of services varies.
Thus, it is perfectly consistent for the increases in fees
associated with increased density of ‘physicians to be
associated with a reduced full-cost of constant quality’
care. That is, waiting time is. reduced, physicians are idle
a greater proportion.of the time and the lfee plus the
time cost of care is _lower than when the physician
density is lower. ltr4 sense this is demand cPeaon irf a
manner similar to the existence of lnvemones which
reduce waiting time arﬁ therefore increase demand
. What the abové suggested model emphbsnzes is that -
both#rices and queues ration. In some rgarkets, price is
both the principal short- and long-run rationing device,
e.g..7 the stock exchange, grain exchange. In other
markets, queues are the principal short-run rationing
device, e.g., restaurants. A significant,« but as yét
- underdeveloped contribution will be had when someone
‘develops a theory thatYrganizes -the various markets
~aceording to the extent that prices and queues ration. I
* believe-that such a model will be an important cog in our
understanding of the medical and dental markets." |
believe it will relieve us of belng in the position of
‘havmg a special theory for lhe medlcal and demal
industries. ) '

. .
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