
A Doctor-Hospital Cartel Theory
Author(s): Sol S. Shalit
Source: The Journal of Business, Vol. 50, No. 1 (Jan., 1977), pp. 1-20
Published by: The University of Chicago Press
Stable URL: http://www.jstor.org/stable/2352286
Accessed: 16/12/2009 23:41

Your use of the JSTOR archive indicates your acceptance of JSTOR's Terms and Conditions of Use, available at
http://www.jstor.org/page/info/about/policies/terms.jsp. JSTOR's Terms and Conditions of Use provides, in part, that unless
you have obtained prior permission, you may not download an entire issue of a journal or multiple copies of articles, and you
may use content in the JSTOR archive only for your personal, non-commercial use.

Please contact the publisher regarding any further use of this work. Publisher contact information may be obtained at
http://www.jstor.org/action/showPublisher?publisherCode=ucpress.

Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or printed
page of such transmission.

JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of
content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms
of scholarship. For more information about JSTOR, please contact support@jstor.org.

The University of Chicago Press is collaborating with JSTOR to digitize, preserve and extend access to The
Journal of Business.

http://www.jstor.org

http://www.jstor.org/stable/2352286?origin=JSTOR-pdf
http://www.jstor.org/page/info/about/policies/terms.jsp
http://www.jstor.org/action/showPublisher?publisherCode=ucpress


Sol S. Shalit* 

A Doctor-Hospital Cartel Theory 

In the health care literature a theoretical dichotomy has gradually developed 
between "medical economics" and "hospital economics," each of which has 
evolved into a largely distinct field of inquiry.' Several difficulties which can 
be attributed to this dichotomy have never been exposed or explained. For 
example: (1) If the medical profession is indeed a monopoly,2 the theory of 
derived demand implies that doctors' best interests would be served by 
maintaining competitive conditions in the supply of cooperative factors of 
production, such as hospitals. Yet, it is an empirical observation that not 
only do significant entry barriers exist in the hospital industry, but that 
organized medicine has actively solicited and vigorously enforced them. (2) 
As a remedy for alleged costly duplication and waste3 in the hospital industry 
policy recommendations typically advocate either government regulation4 
or voluntary planning and cooperation among hospitals.5 No satisfactory 
explanation has been offered for rejecting the traditional efficacy of competi- 
tion in favor of regulation or cooperation as a means of promoting efficiency. 

Using simple tools of microeconomics, this paper offers a framework 
for the integration of medical and hospital economics into a single theory 
which resolves such difficulties, provides some insight into the industry's 
market behavior, and opens up fresh grounds for empirical research relevant 
for public policy. The main thesis is that the traditional explanation of 
doctors' monopoly is incomplete: While control over the number of doctors 
merely originates monopoly power, the profitable exploitation of such power 

* Associate professor of economics and finance, University of Wisconsin-Milwau- 
kee. I have greatly benefited from valuable criticism and helpful suggestions by H. Dem- 
setz, the late R. A. Kessel, B. P. Pashigian, G. J. Stigler, and M. Troutt. The responsi- 
bility for remaining errors is entirely mine. 

1. A notable exception is M. Pauley and M. Redisch, "The Not-for-Profit Hospital 
as a Physicians' Cooperative," American Economic Review 63 (March 1973): 87-99. How- 
ever, they provide a descriptive intrahospital model, not a predictive market theory. 

2. M. Friedman and S. Kuznets, Income from Independent Professional Practice 
(New York: National Bureau of Economic Research, Inc., 1945); R. A. Kessel, "Price 
Discrimination in Medicine," Journal of Law and Economics 1 (October 1958): 20-53. 

3. M. L. Lee, "A Conspicuous Production Theory of Hospital Behavior," Southern 
Economic Journal 38 (July 1971): 48-58, offered a "conspicuous production" theory in 
which utility-maximizing hospital administrators engage in "the acquisition of inputs 
without regard to actual production." The difficulty with this approach is that the alleged 
behavior is clearly against the economic interests of the medical staff, the center of power 
in a typical hospital. 

4. W. J. McNerney and study staff, Hospital and Medical Economics (Chicago: 
Hospital Research and Educational Trust, 1962). 

5. M. F. Long and P. J. Feldstein, "Economics of Hospital Systems: Peak Loads 
and Regional Coordination," American Economic Review, Proceedings 57 (May 1967): 
119-29; B. A. Weisbrod, "Some Problems of Pricing and Resource Allocations in a Non- 
profit Industry-the Hospitals," Journal of Business 38 (January 1965): 18-28. 
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requires that the medical profession, in its own interest, impose entry barriers 
in the hospital industry. 

Section I presents the theory, Section II discusses its implications, 
Section III reports the results of an empirical test, and Section IV concludes 
with a summary. 

I. THE CARTEL MODEL 

Consider two factors of production, doctors (D) and hospitals (H),6 jointly 
producing under variable proportions a final product, "health care services" 
(X), the demand for which is negatively sloping. Assume that while the 
hospital industry is operating under perfect competition, doctors are orga- 
nized in a cartel whose objective is to maximize its members' net income. Let 
the industry production function be: 

X = F(H, D), 
where 

F- aF > 0 '2F '2F < 0 0 2F >0. (1) 

Let market demand be P = g(X, y1, ... y, y), where P is the market 
price per unit of output, and yi, ...., 'Yn are exogenously given parameters 
for each market at a point in time. Assume further that demand is "normal," 
that is, negatively sloping with decreasing marginal revenue: 

P=G(X), (2) 
where 

dP < ?X d (PX) < 0. 
'X)dX2 

If r denotes the price of a hospital unit, then the net income per 
doctor, or "profits" II, is: 

- G[F(H, D)].F(H, D) - rH (3) 
D 

For any given number of doctors Do, and hospital rates ro, the cartel's 
objective is to choose H such that II is maximized. Differentiating (3) par- 
tially with respect to H, the first-order condition is: 

' = dPOcF O F 
adX H aH 

Let I denote the price elasticity of demand, let MPPH denote the 
marginal physical productivity of H, let MRX be the marginal revenue, and 
MRPH the marginal revenue product of H, then: 

aF 
ro= d. + P /X) = MPPH*MRZ = MRPH. (4) 

6. Throughout this paper the input called "hospital" is used as an abbreviation 
for the composite factors of physical facilities plus medical, paramedical, and technical 
labor inputs comprising a modern hospital. 
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The second-order condition for a maximum is satisfied at the extremum 
point: 

492fl 1 cl'F dp + 
dP (OF\21 Xd2P dP\] 

OH2 DoH2j + 1X dX) + 2 < 0e 

A. The Cardinal Problem 
Condition (4) is a familiar one from price theory: The cartel would continue 
to employ hospital beds until the marginal revenue product of a hospital bed 
equals its price.7 However, the crucial task is a classical cartel problem: how 
to resolve the conflict that arises from a solution which is jointly optimal 
for the cartel as a whole but not optimal for any of its members. This con- 
flict is geometrically illustrated in figures 1, 2, and 3 for the product market, 
the factor market, and the production function, respectively. For any given 

Po P. _A 

MC(D 0 

x~~~~Gx 

x x1 

FIG. 1.-Product market 

D 

X xi 

H* Hi H 

FiG. 2.-Factor market 

7. The assumption r = ro, which is tantamount to a constant-cost industry, was 
made solely for simplifying the exposition and in no way affects the results. For a rising 
supply, substitute MFCH (marginal factor cost) for ro, where MFC = r(1 + 1/0), 0 being 
the supply elasticity of hospitals. 
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FIG. 3.-Production function 

number of doctors Do, the optimal solution (4) is attained when they pro- 
duce output X*, charge price P*, and employ hospitals at a level H*. This 
represents the familiar rules of MC, = MR,, and ro = MRPH applied to the 
product market and to the factor market, respectively. 

Once the cartel attains the optimal output X*, each doctor faces an 
elastic demand at the monopoly price P*. Thus, in the absence of an agree- 
ment to pool profits, doctors would expand production by employing more 
hospital beds than the number consistent with joint profit maximization. 
Were doctors permitted to contract for as many hospital beds as they found 
individually profitable, the outcome would have been more hospital beds 
H1 > H*, larger output X1 > X*, and lower fees P1 < P*. Since H*, P*, 
X* constitute the profit-maximizing solution, H1, P1, X cannot be jointly 
optimal.8 The difference in foregone profits is given by the shaded area in 
figure 1. 

B. The Cartel Model versus Traditional Theory 
Contrary to traditional theory, the cartel model contends that merely con- 
trolling the supply of doctors would not maximize their income, and that 
in addition to controlling chiropractors, osteopaths, and other medical sub- 
stitutes, it is profitable to regulate the supply of medical complements, that 
is, hospitals. 

The choice between the two competing models is not theoretical but 
empirical and would depend on the shape of the production function for 
health services, in which doctors and hospitals are only two of several inputs. 
At the one extreme, under an infinite elasticity of substitution between the 
factors (YJHD = co), control over hospitals would accomplish nothing, and 

8. It is easy to show that cartelized markets will employ less hospital inputs 
(H* < H1) and will be more profitable to doctors (11* > Hi) than noncartelized markets: 
.In cartelized markets, H* satisfies ro = (O/OH)[F(H, Do)]. [P + X(dP/dX)], and in non- 
cartelized markets H1 satisfies rO = (O/OH) [F(H, Do)] P. Since: X(dP/dX) < 0, OF/OH > 
0, O2F/OH2 < 0, (0/OH) {G[F(H, D)] } < 0, therefore { (O/OH) [F(H*, Do)] G[F(H*, Do)] } / 
{(O/OH)[F(Hi, Do)]G[F(Hi, Do)]} > 1, which can be written as [ip(H*, Do)]/[i6(HI, Do)] 
> 1, where 0 i/'/OH < 0; hence, H* < H1. Turning to profits, we note that OIIl/H = 
(1/Do)[(d/dX) (PX) . OF/OH - ro], for which by definition OIl/OH H*,Do = 0. Since 
(d2/dX2)(PX) < 0, 02F/0H2 < 0, hence, for H1 > H*, OH/OH Hi, Do < 0, and H* > Hi. 
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the same holds true for control over the number of doctors as long as there 
exists a single uncontrolled factor of production (say, nurses) to which a 
switch is possible. In this extreme case a cartel not controlling all inputs 
would soon find itself close to the competitive solution. At the opposite 
extreme, a zero elasticity of substitution (0HD = 0), control over the number 
of doctors is all that is required to maximize joint profits; the optimal output 
is assured by virtue of "fixed proportions" between the factors, as control 
over one factor necessarily entails control over all others. This is the position 
of the "traditional" theory. The implication of this theory is that doctors' 
best interests are served by encouraging competition and free entry in the 
hospital industry. Yet, this is precisely what we do not observe. 

Only in the two extremes (a- = 0, a- = co) would control over hospitals 
be either totally ineffective or patently redundant. In the intermediate case 
(0 < a- < o ), however, control over hospitals would be profitable to doctors. 
This is the position of the cartel theory. 

C. The Problem of Enforcement 
Numerous plans can be designed in order to prevent doctors' self-interest 
from undermining the optimal solution. The choice among them would de- 
pend on their respective costs of enforcement. The traditional collusive 
policies of price fixing, market sharing, and controlling doctors' working 
hours or the number of patients they see are all legally vulnerable and costly 
to enforce. Other schemes suffer from similar weaknesses. One such scheme 
is that in which the cartel itself would operate a chain of hospitals and, as 
the sole employer of salaried doctors, would purchase the optimal level of 
hospitals. Operating as a monopoly seller of health services in that market, 
the cartel, would produce the optimal output X*, and distribute the monop- 
oly profits as dividends to doctors. Another scheme could be to permit 
private practice, but to retain hospital inputs exclusively within the cartel. 
Once the optimal hospital input H* has been attained, the price system could 
be used to allocate hospital resources to individual members. Doctors then 
would be allowed to buy from the cartel as many hospital beds, or "hospital 
privileges," as they desire at a price set high enough (r1 in fig. 2) to allocate 
the optimal supply of hospital beds among willing doctors. The fund accumu- 
lated from the selling-buying price differential H*(ri - ro) would be dis- 
tributed as dividends to doctors. 

One could devise similar schemes for securing the profit-maximizing 
solution, but their weakness is obvious: They would be both costly to enforce 
and palpably illegal. 

D. Imposing Entry Barriers 
It is suggested here that the optimal solution can be enforced by the cartel's 
direct intervention in the factor market, that is, by blocking entry of hos- 
pitals beyond the profit-maximizing level of H*. This is a feasible alternative 
not only because of lower collusion costs (number of hospitals < number of 
doctors), but also because the restrictive policy can be sanctioned by invok- 
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ing the publicly appealing argument of "quality," which only doctors are 
presumed fit to judge. 

If these entry barriers are effective, the problem becomes one of allo- 
cating existing hospital beds among doctors. Simply allowing the latter to 
bid for hospital resources would transfer monopoly rent from doctors to hos- 
pital owners.9 The difficulty can be overcome through a nonprice rationing 
system. All that is required is the enforcement of a code of professional ethics 
making it "unethical" for doctors to pay for hospital privileges, which are to 
be distributed "free"'10 on a nonprice rationing basis (seniority, speciality, 
"good character," "ethical behavior," etc.). Under these conditions hospital 
privileges cannot be sold, but have to be granted, the former being a right 
and the latter a privilege (hence the term "hospital privileges"). 

II. SOME IMPLICATIONS AND 

CASUAL OBSERVATIONS 

At present, the literature's diverse and often conflicting findings cannot be 
reconciled within one theoretical framework. According to Friedman and 
Kuznets and Kessel the medical profession is a monopoly, but according to 
Ruffin and Leigh it is competitive. Sloan and also Fein and Weber find ab- 
normal returns to medical education, whereas Lewis and Lindsay fail to 
detect such abnormal returns. While Rimlinger and Steele find their evidence 
to be inconsistent with doctors' mobility, Benham et al. and Frech and Gins- 
berg find evidence consistent with significant doctors' mobility. According 
to Lee the hospital cost inflation is caused by a wasteful conspicuous produc- 
tion, but according to Baron it is explained by factor prices, productivity, 
and case mix." 

9. It makes little difference whether hospitals are for profit ("proprietary") or not 
for profit ("voluntary"). In the former, the rent would mean higher returns to stockhold- 
ers, while in the latter the rent would be internalized as nonpecuniary amenities such as 
pleasing architecture, modern furniture, heavier carpeting, free parking, subsidized cafe- 
terias, etc. 

10. It is easy to mistake this collusion to pay a zero price for a factor of production 
as one of the cartel's objectives, i.e., distribution of "free" gifts to its members. That this 
resource is not free to the cartel is indicated by the lower derived demand for doctors' ser- 
vices, net of hospital charges to patients. The "free" gift is incidental, or rather instru- 
mental, to the cartel's objective of output restrictions and quota allocation. 

11. See Friedman and Kuznets and Kessel (n. 2 above); see also R. J. Ruffin and 
D. E. Leigh, "Charity, Competition, and the Pricing of Doctors' Services," Journal of 
Human Resources 7 (Spring 1973): 213-22; F. Sloan, "Lifetime Earnings and Physicians' 
Choice of Specialty," Industrial and Labor Relations Review 24 (October 1970): 47-56; 
R. Fein and G. I. Weber, Financing Medical Education, An Analysis of Alternative Policies 
and Mechanisms (New York: Carnegie Commission on Higher Educations and the Com- 
monwealth Fund, 1971); G. H. Lewis, Unionism and Relative Wages in the United States 
(Chicago: University of Chicago Press, 1963); C. N. Lindsay, "Real Returns to Medical 
Education," Journal of Human Resources 8 (Summer 1973): 331-48; G. V. Rimlinger 
and H. B. Steele, "An Economic Interpretation of the Spatial Distribution of Doctors' 
Services," Southern Economic Journal 30 (July 1963): 1-12; L. Benham, A. Maurizi, and 
M. W. Reder, "Migration, Location and the Remuneration of Medical Personnel: Physi- 
cians and Dentists," Review of Economics and Statistics 50 (August 1968): 332-47; H. E. 
Frech and P. B. Ginsburg, "Physician Pricing: Monopolistic or Competitive: Comment," 
Southern Economic Journal 33 (April 1972): 573-77; Lee (n. 3 above); D. P. Baron, "A 
Study of Hospital Cost Inflation," Journal of Human Resources 9 (Winter 1974): 33-49. 
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While the cartel model does not give definitive answers to these diverse 
findings, at least not without further work, it does provide a unified the- 
oretical framework for their meaningful interpretation and possible resolu- 
tion. The cartel model views the health care industry as possessing the 
characteristics of both competition (many firms) and monopoly (supply re- 
strictions), with normal returns and monopoly prices entirely possible and 
perfectly consistent."2 Similarly, the cartel model would attribute the alleged 
hospital inefficiency neither to the industry's nonprofit character nor to an 
aberration of its hospital administrators, but mainly to the systematic waste 
of resources inherent in any cartel.'3 Finally, the cartel model contends that 
the geographical mobility of doctors is circumscribed not by lack of informa- 
tion or the absence of the profit motive, but by restrictions on the supply 
of hospital beds. A successful local cartel can substantially hinder the in- 
migration of potential newcoming doctors by preventing the creation of addi- 
tional hospital privileges to accommodate them. 

I turn now to some casual observations which are consistent with the 
cartel theory. They provide a fertile ground of interesting testable implica- 
tions for future empirical work. 

A. The Existence of Entry Barriers 
Entry in the hospital industry is far from free. The most obvious barriers 
are the licensing, accreditation, area-wide planning requirements for hospital 
construction and expansion, and the "corporate practice of medicine" rule. 
Organized medicine'4 has been actively involved in their adoption and imple- 
mentation. A typical example is the vigorous campaign of the American 
Hospital Association in promoting area-wide planning and state hospital 
licensing laws with continuous upgrading of the required minimum stan- 
dards.'5 After years of "voluntary" controls of new hospital construction, 
the American Hospital Association has recently mounted an effective cam- 
paign for certification-of-need legislation, which has already been enacted 
in 25 states. These laws subject approval of new hospitals and the expansion 
of old ones to a "need" criterion, where "need" is to be determined by hos- 
pital planning agencies. Since these agencies are dominated by local medical- 

12. For the theory of cartels, see Patinkin's classic, "Multiple-Plant Firms, Cartels 
and Imperfect Competition," Quarterly Journal of Economics 61 (February 1947): 173-205. 

13. The policy implications are immediate. If the industry is a cartel, indeed, the 
traditional remedies (efficiency studies, cost control, voluntary cooperation, etc.) are largely 
futile; they would do more to raise doctors' income than to bring down prices. 

14. The term "organized medicine" is used here as a combined generic reference 
for the various national and local medical and hospital associations, such as the American 
Medical Association, the American Hospital Association, Blue Cross, Blue Shield, the 
American College of Surgeons, etc. As these associations represent diverse constituencies, 
some differences of opinion on particular issues are to be expected. However, these differ- 
ences are usually of minor significance; for all practical purposes, and over the long haul, 
the associations do represent a common front, thereby justifying the use of the term "or- 
ganized medicine." 

15. In the state of Michigan, for example, the number of minimum mandatory re- 
quirements for obtaining a hospital license was raised from four in 1951 to 93 in 1955, to 
108 in 1958, and to 172 in 1961 (Hospitals [August 25, 1962], p. 34). 



8 The Journal of Business 

hospital interest, the laws in effect require the consent of established firms 
for the entry of new ones. 

A most effective tool in the hands of organized medicine for disciplin- 
ing existing hospitals and controlling their expansion as well as restricting 
the entry of new ones is the accreditation of hospitals. It is a restrictive and 
self-regulatory program carried out by the powerful Joint Commission on 
Accreditation of Hospitals (JCAH), which consists of the American Medical 
Association, the American Hospital Association, the American College of 
Surgeons, and the American College of Physicians. To an individual hospital 
the consequences of accreditation withdrawal are grave: loss of patient 
revenue and subsidies from federal and state governments, loss of interns 
and residents, and loss of Blue Cross contracts-the principal source of 
patient revenue. 

The rule forbidding corporate practice in medicine is widely known, but 
its significance as an entry barrier in the hospital industry has not been 
recognized. The rule owes its origins to the intent of protecting the public 
from "quackery," "commercialization of medical practice," etc. and is de- 
rived from state medical practice acts which confine licensure to persons, not 
corporations, and forbid practicing medicine without a license. The corporate 
practice rule has the effect of prohibiting true entrepreneurship in the hos- 
pital industry, that is, the emergence of hospital firms risking their equity 
capital, hiring all factors of production (including contractual arrangements 
with physicians), collecting the entire bill from patients, and retaining the 
entire residual profits. Hospitals, clinics, and medical plans not owned or 
controlled by physicians, particularly those operating for a profit, have been 
prosecuted for illegally practicing medicine whenever they collected the en- 
tire bill from patients."6 

B. The Opposition to "High-powered" Medical 
Practice 

To the practicing physician the modern hospital offers all the advantages of 
a large-scale factory over the small craft shop. The hospital affiliated doctor 
is therefore a "high-powered" doctor, capable of producing a large volume 
of service per unit of his own input. The cartel would not bother with the 
costly monitoring of output produced in physicians' private offices."7 It is 
the association of "high-powered" doctors who pool hospital resources out- 
side the cartel which poses the greater threat to an "unauthorized" output 
expansion. The cartel is expected to resist it. 

Obvious examples of "high-powered" medicine are group and contract 
practice which go beyond the mere sharing of office space and personnel. 

16. The corporate practice rule applies to other professions as well (law, certified 
public accounting, etc.). However, it is likely to be less important an entry barrier in those 
professions than in the medical-hospital industry, due to the latter's more capital-in- 
tensive technology. 

17. At the same time the cartel would prohibit advertising by individual doctors 
precisely due to the high returns and low costs of policing and enforcing such a prohi- 
bition. 
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These associations of physicians provide coordinated medical services and 
collect premiums through prepaid health insurance. They have a venerable 
history in the lumber, mining, and railroad industries, but were opposed as 
soon as they encroached upon established medical practice in major cities. 
There is ample evidence to document the long-standing opposition to, and 
obstruction of, these plans by organized medicine:"8 Both physicians and 
hospitals have been disciplined for joining them, and special legislation was 
sought to hinder their development. 

While opposing individual plans, local medical societies began to offer 
similar contracts on behalf of all local physicians and created the forerunners 
of what are today known as the Blue Shield plans. In the mid-forties these 
societies successfully lobbied for the enactment of special legislation known 
as "Blue Shield Laws." These laws virtually excluded all plans not controlled 
by doctors and contained provision which assured physicians' monopoly 
over the organization and financing of health plans. For example: Only 
licensed physicians may act as incorporators, the majority of all governing- 
board members must be physicians, the selection of directors must be sub- 
ject to approval/appointment by state medical societies, the majority of 
licensed physicians in the area must participate in the plan, etc. The last 
requirement alone effectively struck down numerous plans on the grounds 
that the consumer was denied a free choice of physicians,'9 since the majority 
of the doctors in the area did not participate. 

C. The Mechanism for Intrahospital Control 
It is common knowledge that the center of power in a typical hospital is 
neither the hospital administrator nor its governing board, but its medical 
staff. Organized medicine has established in hospitals an enforcement system 
based on elaborate controls and disciplines which follow the textbook proto- 
type of a self-policing, quota-allocating cartel. The first and foremost condi- 
tion for the accreditation of any hospital is the organization of its medical 
staff into a formal self-governing body with its own by-laws and rules, and 
through which doctors are required to act in concert on all pending issues, 
medical or financial. A joint action by the organized medical staff, backed 
by its medical society and coupled with the loss of accreditation, is sufficient 
to paralyze any hospital. 

The physician is "initiated" into the hospital fraternity and gradually 
awarded hospital privileges conditional on his "ethical" behavior, as judged 
by his peers. The allocation of hospital privileges is never in the hands of the 
hospital administrator; it is decided by the credentials committee of the 
organized medical staff, which reviews doctors' reappointments, promotions, 

18. See Kessel (n. 2 above). 
19. However, several important health plans (Kaiser Foundation, Group Health 

Association of America, etc.) have succeeded in penetrating a few markets. It is an empiri- 
cal observation that their success was due to (a) a favorable legal environment; (b) the 
operation of an independent hospital system not subject to the cartel's allocation; (c) the 
political backing of powerful groups, such as the Teamsters, UAW, UMW, and the Veter- 
ans, which prevailed in the face of bitter opposition by organized medicine. 
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and demotions. The courts have given to hospitals virtually unlimited dis- 
cretion in the selection and discipline of doctors, and have ruled that a duly 
licensed physician in good standing has no a priori right to obtain or retain 
hospital privileges. 

The cartel theory would suggest the existence of a mechanism which 
insures that quotas are in fact being enforced and that no doctor gets an 
"unfair" advantage by enlarging his quota at the expense of others. Remi- 
niscent of craft unions, an elaborate system of rules assigns the treatment of 
various parts of the human body to formal specialities and heavily penalizes 
doctors who overstep their boundaries. A formal mechanism also exists for 
the detection and discipline of quota violators through self-policing medical 
audits performed by utilization committees, tissue committees, etc., on which 
doctors (serving on a rotating basis) review the work of their colleagues. 
Their stated purpose is to detect "unnecessary admissions," "unnecessary 
surgery," "excessive length of stay," and other "abuses."20 

Placing the quota allocation of hospital privileges within the exclusive 
dominion of a self-regulating medical staff prevents the development of 
black markets for these privileges. However, since the initial allocation is 
rarely optimal for each and every doctor, and since the privileges are neither 
capitalizable in the market nor transferable among doctors, one ought to 
observe practices indicating the existence of "shadow prices." Thus, two 
physicians who differ in the value of the marginal product of hospital beds 
(VMP2> VMP,), but who get an equal quota H* of hospital privileges, 
would find it profitable to exchange H1H* = H*H2 at a price ri, with a net 
gain measured by the shaded areas in figure 4. 

The observed market behavior is consistent with the theory. Such prac- 
tices as "split fees," "inducements," and "rebates" occur when doctors hav- 
ing limited access or no access to hospital privileges refer patients to col- 
leagues who have sufficient quotas to handle additional volume. A similar 
practice is "ghost surgery," in which a doctor lacking the appropriate hospital 
privileges poses as a surgeon until the anesthesia takes hold of his patient. 

r 

rO? 

H1 H* H2 

FIG. 4.-Exchange of hospital privileges 

20. This explains why individual doctors and hospitals constantly complain about 
a "shortage" of hospital beds and press for the construction of additional facilities, while 
medical societies and hospital associations hold the opposite view-that there is a "sur- 
plus" of hospital facilities, duplication, etc. At the heart of the issue is the conflict between 
the interests of the individual member and the cartel as a whole. 
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Then the real surgeon appears, performs the operation, and settles his claim 
later. No systematic data are available on these "unethical" practices. 

III. AN EMPIRICAL TEST 

One could view the medical-hospital industry as a combination of many 
local cartels affiliated with a national organization (AMA, AHA, etc.). Ac- 
cording to this view, the national organization functions like a trade associa- 
tion (outlining broad policies, exchange of information, lobbying, etc.) and 
attempts to control the total number of physicians entering the profession 
at large by influencing the number of medical schools and their rate of pro- 
duction of M.D.'s.21 

The local cartels, on the other hand, attempt to control the supply of 
hospitals available to doctors in their respective areas so as to maximize the 
latter's income. One would expect the effectiveness of these cartels to vary 
across markets, with the ones more successful in controlling hospital entry 
being more profitable to their doctors. Unfortunately, a direct empirical test 
is exceedingly difficult, as we possess no independent measure of cartel effec- 
tiveness and as doctors' geographical mobility tends to equalize the observed 
profitabilities. However, it can be shown (see Appendix A) that prices of 
health services would be higher in controlled markets, irrespective of doc- 
tors' mobility. Therefore, the theory was tested for prices rather than profits, 
assuming doctors' mobility, with the implication that an outcome favorable 
to the hypothesis would be a fortiori true under no mobility. 

A. The Empirical Model 
The initial structural equations are: 

X(R)it = F(Hit, Dit), (5) 

Hit = S(rit/vit Pit, xit), (6) 

Dit = Q(rit/vit, Pit, Xit), (7) 

X(d)it = g(Pit, Yit) , (8) 

where for each market area i at time t, x(8) and x(d) denote the supply and 
demand for health care services, H and D the quantities of hospitals and 
doctors, r and v the factor price unit of hospitals and doctors, respectively, 
P the market price of health care services, Y population income,22 and X a 
measure of restriction ("control") over hospitals. 

21. To the extent that this effort is successful in restricting entry into the profes- 
sion, compared with what would otherwise be the case, physicians would earn some 
monopoly rent. My model says nothing about the determination of an "optimal" number 
of physicians, nor does it imply any degree of effectiveness in achieving that number. It 
is perfectly consistent with the cartel model that the national organization, having an 
interest in its long-run survival, would respond to public pressures by the application of 
a mechanical formula of, say, letting the number of physicians increase with population 
growth. 

22. According to previous studies, the major determinants of the demand for health 
care are income, education, age, sex, race, and health insurance. Since age and sex variations 
were too small to be considered and the other determinants were highly correlated with 
income, only the latter was explicitly included as it dominated the relationship. 
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Substituting (6) and (7) into (5): 

x(8)it = L(rit/vit, Pit, Xit) (9) 

Theory suggests that H/D is a function of relative prices (r/v) and 
"control" (X): 

HitIDit = W(rit/vit, Xit) (10) 

Since doctors are geographically mobile by assumption, v is uniform 
across markets, so the relative factor prices r/v depend only on r, and equa- 
tions (9) and (10) become (11) and (12) which in turn, together with (8), 
form the structural equations: 

x(8)it = f(rit, Pit, xit) , (11) 

dr ' 
f 

< ? '~ dP> 

HitIDit = h(rit, Xit) , (12) 

Oh Oh 

Since "control" (X) is not directly observable, we isolate X from (12), 
substitute it into (11), and equate x(8) = x(d) to obtain the reduced form 
(13), which has been empirically estimated: 

Pit = T(Hit/Dit, rit) Yit) (13) 

In order to check the expected signs of the regression coefficients in 
(13), we equate the total differentials of (11) and (8), take the total differ- 
ential of (12), and substitute for dX: 

dP = -fr dr-d 
ag 

d ) / 
9 

( p fP 
(14) 

+ ( .(Of d(H/D) - 2af.< OO d g Of 

Equation (14) enables us to examine the expected signs of the regres- 
sion coefficients in (13) under the conflicting hypotheses of competition 
(af/aX = ah/aX = 0) and cartelization (9f/aX < 0, ah/OX < 0): 

aT aT AT 
a(H/D) ar aY 

Competition 0.... + + 
Cartel........ - ? + 

Due to the correlation between the error term and the regressors, the 
estimation of the reduced form (13) by an ordinary least-squares procedure 
would obviously yield coefficients biased toward zero. Therefore, our regres- 
sions constitute a strong test, in that the "true" coefficients are larger in 
absolute magnitude than their empirical estimates. To wit, if the estimated 
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coefficient of H/D is negative despite the bias, the "true" coefficient is also 
negative and is larger in absolute size. This will constitute evidence in sup- 
port of the cartel hypothesis. 

B. Data and Results 
The extensive cross-section data on medical prices that would be required 
to test the theory are simply unavailable. In the following, I have estimated 
the parameters of equation (13) on a sample of 20 large cities in 1960-62 and 
46 states in 1968 for which data were available. Far from being exhaustive, 
the test reported below is offered with the hope that additional tests of the 
cartel hypothesis would follow. 

The dependent variable P.-The dependent variable was approximated 
by an index of five medical services in the city sample and eight medical 
procedures in the state sample. The city price index (I,) and the state price 
index (IS) were calculated by assigning weights (wj) to these prices (Pj) and 
to the hospital daily service charge (R). The Bureau of Labor Statistics rela- 
tive weights were used for the city data, and the Blue Shield relative weights 
for the state data. Since the city price data were available for 3 years (1960- 
62), the index was averaged over that period,23 The resulting price indexes 
were: 

8 

Is = Piw + Riw, i= 1,. ..,46, 
j-l 

1962 5 

Ic = 113 ,:2 ,Pij^wj +Riw, i I 1,... 20 . 
h=1960 j=1 

The explanatory variables H/D, Y, r.-The hospital variable (H) was 
approximated by three alternative measures for all short-term general and 
special hospitals in the area: total bed capacity (B), total personnel (P), 
and a composite unit of bed personnel (BP).24 The number of doctors (D) 
was measured by the total number of doctors in private practice. The vari- 
able V was measured by median family income and per capita personal in- 
come for the city and state data, respectively. 

The empirical surrogate for the theoretical r was approximated by 
total hospital expenditures per bed (E), average construction cost per hos- 
pital bed (C), and the wage rate of construction workers (W). The defini- 
tions and sources of the data are given in Appendix B. 

The empirical results have been reported in tables 1, 2, and 3. The 
availability of state data on B/D for both 1966 and 1967 enabled a test of 
its stability as a measure of the hospital/doctor ratio. In table 2, I report the 
results of ordinary least-squares regressions using each year's measure and 
their means: B/D (66), B/D (67), and B/D, respectively. In table 3, I report 
the results of two-stage least-squares regressions, using B/D (66) as an 

23. Separate regressions for each year gave substantially the same empirical results. 
24. The composite unit, equal to the square root of their product BP = (B.P)112, 

was devised to test for possible substitutability between beds (capital) and personnel 
(labor) in the production of hospital care. 
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Table 3 
Two-Stage Least-Squares Regression Coeffi- 
cients for State Data, Linear and Logarithmic 
Forms 

Dependent Variable (IJ) 

Regressors Linear Logarithm 

Constant .......... 266.33 278.47 5.675 6.02 
(6.5) (6.1) (37.0) (15.0) 

B/D (67) .......... -10.28 -12.88 -0.144 -0.198 
(2.2) (2.3) (2.6) (2.4) 

Y ................ 23.16 26.75 0.178 0.192 
(1.9) (2.2) (1.5) (1.7) 

C ............. -5.29 ... -0.053 ... 
(0.60) (0.77) 

E ............. ... -1.509 ... -0.122 
(0.96) (1.0) 

F ............. 6.4 6.6 6.7 6.8 
N ............. 46 46 46 46 
R2 ............. .31 .32 .32 .32 

NOTE.-I-values in parentheses; instrumental variable is B/D (66). 

instrumental variable to purge possible errors in B/D (67). Tables 2 and 3 
indicate that all alternative measures of B/D gave almost identical results. 
The city regressions display a higher level of explanation (R2) than the state 
regressions, presumably because 20 large cities constitute a more homoge- 
neous sample than 46 states. 

In most cases the various alternative measures of the hospital factor 
cost (r) were not significantly different from zero. This may simply stem 
from the failure of my empirical surrogates to capture the "true" value of 
the theoretical r. However, it is quite possible that the surrogates E, C, and 
W did successfully capture r, and that its "true" coefficient is indeed zero. 
Thus, assuming that r has been successfully captured, the absence of a posi- 
tive coefficient is itself some evidence against the existence of competitive 
conditions. Finally, the significant negative signs of all the alternative mea- 
sures of the hospital/doctor ratio, in both city and state data, constitute 
evidence in support of the cartel model. 

IV. SUMMARY 

Entry restrictions in the hospital industry have been traditionally viewed 
as merely an attempt to protect the public from "low quality" hospital care. 
The theory proposed here provides an alternative hypothesis. It gives these 
restrictions an economic rationale in the context of a profit-maximizing doc- 
tors' cartel engaged in the pursuit of its own interests. 

The casual observations and the empirical test reported here were 
found to be consistent with the theory. Yet it is hoped that the theory will 
stimulate further work in testing its rich policy implications, which are rele- 
vant to the organization, financing, and delivery of health care services. 
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APPENDIX A 

THE RELATIONSHIP BETWEEN 

CARTELIZATION, DOCTORS ' PROFITS, 

AND THE PRICE OF HEALTH 

SERVICES UNDER DOCTORS' 

MOBILITY 

Consider the explicit functions (Al) for demand, (A2) for the production function, 
and (A3) for doctors' profits in identical markets with equal number of doctor Do 
in each: 

P =Cx'Y -l < 'Y< O, C> (Al) 

x= AHPDI- O<,< 1,A >O (A2) 

1 
r = -j (P x-rH). (A3) 

Substituting (Al) and (A2) into (A3): 

1 
7r = - [CAl+7H#(l+7)Do(l+'Y)('l) - rH]. (A4) 

In cartelized markets the level of the hospital factor H = H, is set such that 
is maximized. Differentiating (A4) partially with respect to H, the first-order con- 

dition is: 

Hc = CAl+y3(1+Y) D0(l+')(1-a)] [ (A5) 

The second-order condition for a maximum is satisfied: 

O7H2 = D CA1+YDo(1+Y)(1-#%l + y)[f3(l + y) - l1]H#(+,y)-2} < 0 

Condition (A5) for cartelized markets is consistent with and can be independently 
obtained from the familiar equality of factor price and its marginal revenue product 
(MRP): 'dP 

r =aH + X d~ )_ 

Similarly, in noncartelized markets the equality of factor price and its value 
of marginal product (VMP) must hold true: r = (ax/aH)P, which in explicit form 
is: 

A r r - 11-r 

C= CA 1+ Do+ ( j-8) , (A6) 

where Hnc is the level of hospital input in noncartelized markets. 
Cartelized markets have a smaller hospital input than noncartelized markets. 

Dividing (A6) by (A5): 

Hn (1 + Y)1/[#(1+Y)-1] > 1 
He 

.,. Hc(Do) < Hnc(DO) 

Cartelized markets are more profitable to doctors than noncartelized markets. 
Substituting (A5) and (A6) into (A4) we obtain doctors' profits in cartelized and 



18 The Journal of Business 

noncartelized markets, respectively, 7rc(Do), Irnec(Do). 

__CA r"lD (i-i2)(l+y) 
irc(Do) - irnc(Do) - Do 

LC (1~3~ + y)Al$D(-(+) 

_r rcl1~o(-(+ 1i2(l+y)/[i2(1+')-1] } 

Do leD(->lz 

C [Cf(l + y)A1- IDo(1+li?(+I)- COA'+'YDo('-#)('+'Y 

Let a, = CA'+1Do1)(')+'), and a2 = g(3y + 1). After simplification: 

= (a-"1 (a2-l)ra2/ (a2-1)/ Do) (a2a2l(l-a2)- a2/ (1-a2) -a21/(1-a2) + #l'1(1-a2)) 

The left-side factor is positive, while the expression in parenthesis can be written: 

a2a2/(I-a2) - j3a2/(1a2) - a2l/(1-a2) + fl/(1-a2) > a2a2/(1'a2) - #ll(l-a2) 

- a21 (l-a2) + #lh/(l-a2) = a2a2/(1-a2) - a2 1 (1-a2) > O 

*r. crc(Do) > irne(Do) 

This profit differential would induce migration of doctors from noncartelized mar- 
kets into cartelized markets until per doctor profits are equalized.25 Let the new 
equilibrium number of doctors be D, and Dnc in cartelized and noncartelized mar- 
kets, respectively, where D, = Do + Z and Dnc = Do- Z, with Z being the size 
of migration. 

Prices are higher in cartelized markets (P?) than in noncartelized markets (Pn?) 
even after doctors' migration. Substituting Dc, Hc, Dnc Hnc in (A4) and (A5): 

irc(D) = D [CA l+,HH(l+'Y)D,(l+Y)(l1) - rHc] (A7) 

rnc(Dnc)= A [CAl+'H fi(l+))Dnc(l+YT)((1i2) - rHn ] (A8) 

He (D) = [C A1+'3(1 + ) Dc +l 1-Jf + (A9) 

Hnc (Dnc) 
FCA1+zlDnc(1+ 

)(1-i2) ] (A10) 

Substituting (A9) into (A7) and (A10) into (A8), equating (A7) = (A8), and 

25. A more plausible assumption would be one of equalization of doctors' utilities 
rather than doctors' earnings between market areas, thus incorporating into the analysis 
nonpecuniary components such as longer hours of work in controlled markets. The impli- 
cations derived here, however, would not be altered in any significant way by the substi- 
tution of utility maximization for earnings maximization. 
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simplifying we get: 

( >_z/ls(lte -1 ( _3-I.3)(l+v)IE ,BlS(l+v)-l] - 

[,-(1+'Y)/[S(l+'Y)-l](l + ,)-)(l+v)/{f(l+')-l] (All) 

- 3-lI/[(l+v)-l](1 + y)l/[tl+z)ll1 

The price level in cartelized and noncartelized markets, Pc, Pno) respectively, can 
be obtained by substitution of (A9) and (A10) into (A2), and the latter into (Al) 
to obtain: 

PC = CAey 
r 

De *(I-#) = C A 'J~3C(1 + y)Ai+7QDc(-#)(1+Y) c 

Pn= CA #[C A+yDncL(1-f (1+'y) Dn 

Taking the ratio and simplifying: 

R = 
PC 

= (1 + Y)#y/[#(,+,)~ (&TR -1/l(lT)l (A12) 

Substituting (All) into (A12) and rearranging terms: 

R =(1 + Y) I 
I - # - + -a)] 

Hence: 

R -3 =(1 + ' -fY1 <1, 
1 - p3(i + y) Li- p(1 + 'y)] 

and R < [1 - l(l + y)]/(l - 3), but 

lim 1 - /3( + ) = 1, 
'Y-*O 11 

so 

R < min. l~I( + Y)l 1 

Thus R < 1 .-. Pc > Pnc. 

APPENDIX B 

SOURCES OF DATA 
A. State data 

B/D (66), B/D (67)-ratio of total number of physicians (M.D.'s) to total 
number of short-term general and special hospital beds in 1966 and 1967. 
U.S. Department of Commerce. Statistical Abstracts of the U.S. 1968, tables 
88, 93; ibid., 1969, tables 87, 90. 

Y-per capita personal income, 1966. U.S. Department of Commerce. Statistical 
Abstracts of the U.S. 1968, table 468. 

R-hospital daily charge for semiprivate room, 1968. American Hospital As- 
sociation. Survey of Hospital Charges 1968. Chicago: American Hospital As- 
sociation, 1968. Table 1A. 

E-hospital expense per bed, 1966. Hospitals 41 (August 1967): 158-69, and 
table 3. 
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C-average construction costs per voluntary nonprofit hospital bed, 1947-66. 
U.S. Department of Health, Education, and Welfare. Medical Care Financing 
and Utilization. Health Economics Series 1-A, table 14, p. 22. 

P-prices, 1967-68, of eight medical procedures to medicare patients. Report 
of the staff to the Committee on Finance. Medicare and Medicaid: Problems, 
Issues, and Alternatives. 91st Cong., February 1960, chart 1. 

B. City data 
B/D, P/D-short-term general and special hospital bed-to-doctor ratio, 1959; 

short-term general and special hospital personnel-to-doctor ratio, 1959. 
Data on number of doctors and percentage in private practice: U.S. Depart- 
ment of Health, Education, and Welfare, Public Health Service. Health Man- 
power Source Book, sec. 10. Data on hospitals: Hospitals, vol. 33, pt. 2 (1959). 

E-short-term general and special hospital expenditures per bed, 1960. Hospi- 
tals, vol. 35, pt. 2 (1961). 

Y-median family income, 1960. U.S. Department of Commerce. County and 
City Data Book 1962. 

W-average wage rate for helpers and laborers in the building industry, 1960- 
62. U.S. Department of Labor, Bureau of Labor Statistics. Handbook of Labor 
Statistics 1970, table 98. 

P-average prices of five medical services, 1960-62. U.S. Department of Com- 
merce. Statistical Abstracts of the U.S. 1962, table 475; ibid., 1964, table 490. 

R-hospital charge for semiprivate room, 1960-62. U.S. Department of Com- 
merce. Statistical Abstracts of the U.S. 1962, table 475; ibid., 1964, table 490. 
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