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This dissertation explores the issue of how institutional 

structures in the medical industry influence physician behavior. The 

analysis is particularly concerned with prepaid group practices, an 

organizational type that has t ripled its enrollment since 1981. By 1988 

more than thirty million Americans were enrolled in prepaid group 

practices . 

The theoretical analysis predicts that physician labor supply is 

sensitive to the way in which physicians are paid . Specifically , 

salaried physicians supply less labor than wage earning physicians 

because they do not receive payment based on marginal work effort . An 

"ethical" physician will have a greater supply of both labor and medical 
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care than a "standard optimizing" physician, although still not 

_necessarily the "appropriate" level. Finally, usage of nonphysician 

medical inputs also differs depending on the way in which the physician 

is paid. Under some incentive schemes the physician tends to overuse 

inputs other than his own time. The model predicts that only profit­

sharing physicians (both "ethical" and "standard optimizing") and 

"standard optimizing" salaried physicians will use medical inputs 

efficiently . 

The dissertation also reports a test of one of the important 

theoretical results: Salaried physicians supply less labor than 

physicians working under incentive based reimbursement . Estimation of 

simultaneous labor demand and supply functions using data on American 

primary care physicians for the year 1984 confirms the theoretical 

prediction . A further result of the estimation is that salaried status 

does no t affect the hourly wage of physicians. 
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CliAPI'ERI 

INI'R)CUCrION 

In order to urxierstarxl the production of medical care it is 

necessary to urxierstarxl the physician since it is he who detennines 

"the bulk of resource use, output quantities and characteristics, and 

total costs in the health sector" (Pauly, 2). '!his dissertation 

examines the behavior of physicians working in prepaid group 

1 

practices, an innovative organizational structure that has tripled its 

enrollment between 1981 and 1988 to 30 million. (Kittrell, 32) 

'Ihe 'lheoretical M<Xlel 

Fee-for-service payment (cost-based reimbursement) may 

encourage physicians to provide excessive anounts of medical care, 

particularly when combined with third-party reimbursement. With the 

growth in importance of other methods for carpensating physicians, 

such a capitation, attention has turned to the possibility that 

physicians will provide insufficient care. 

A theoretical Il'OOel of physician behavior in the context of a 

prepaid group practice (Health Maintenance Organization) is developed. 

It is found that a physician in a Health Maintenance Organization 

(HM:>) will supply differing am::>unts of care to patients depending on 

the way in which he is paid. A salaried physician will always supply 

less care than a wage earning physician. '!he assumption of ethics, 
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defined as a concern for patient welfare, may rncx:ierate, but does not 

alter, the result that payment schenes are an inp::,rtant determinant of 

the level of care provided. 'Ibis result is inp::,rtant because it means 

that if we believe that there is only one "appropriate" aIOOUnt of 

care-one correct way to treat the patient--then the assumption of 

ethics is not sufficient to ensure that patients receive that level of 

care. '!he irq:ut mix is also a function of the incentives provided to 

physicians. In an HM'.) where naiical inputs are available to the 

primary care physician at zero cost only the profit sharing physician 

will always choose an efficient combination of inputs; the salaried 

physician may use inputs efficiently provided he is asst.nned to be a 

starrlard opt.ilnizer (i.e., not "ethical"). 

'Ihe Empirical Work 

It is clear that since a salaried physician receives no reward 

for marginal work effort he will supply less labor than physicians 

working urrler incentive based reimbursement. 'lhis result is, of 

course, applicable to all salaried physicians whether they are 

employed by HMJs or any other organization. Simultaneous labor demand 

arrl supply functions are estimated using 1984 data on individual 

physicians. It is fourxi that employee status (which is a self­

reported corrlition of salaried employment) has a negative effect on 

the weekly hours of Itiysicians, arrl no significant effect on weeks 

worked per year or wages. It is suggested that this reduction in 

labor supply coupled with no reduction in wages is consistent with a 
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hypothesis that salaried positions arise to accornrrodate physician 

prefererx::es over lifestyle. 

overview of Dissertation 

In chapter II sane of the general issues asscx::iated with the 

study of i;:tiysician behavior are addressed. Principle anong these are 

the institutional arran:;rements cx:mron in the industry and the notion 

of agency particularly as it relates to medical agency. In chapter 

III a m::x:lel of an HM) physician is developed. Chapter IV examines 

3 

sane empirical issues asscx::iated with physician labor supply in both 

prepaid and conventional practices, describes the data set and reports 

descriptive statistics that highlight differences in employed versus 

self-errployed physicians. Olapter V provides estimates of labor 

demani and supply functions for primary care physicians in prepaid and 

conventional practice. Chapter VI concludes this dissertation and 

suggests possible directions for future research. 
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MEDICAL lliSTI'IUI'IONS AND 'IHE NA'IURE OF 'IHE 

HfiSICIAN-PATIENI' REI.ATIONSHIP 

'Ihis chapter introduces some of the basic concepts used in 

medical economics and some of the fun:Jarnental theoretical issues that 

have been recognized in this field. 

Medical Institutions 

Fee-for-Service 

4 

'Ihe most common method for renrunerating physicians is fee-for­

service. 'Ihe patient is billed for the value of medical services 

provided. Fee-for-service is accompanied by third-party reimbursement 

(health insurance), government assistance in the fo:rm of Medicare and 

Medicaid, and the charitable provision of care. 

Health Maintenance .Organizations 

'Ihe te:rm "HMJ" is used to <XNer a wide variety of institutional 

arrangements. HM:>s are "prepaid health insurance plans where the 

organization and participating physicians accept contractual 

responsibilities for the delivery of a stated benefit package of 

covered health services available to the enrollees" (Eastaugh, 142). 

A staff nodel HMJ hires physicians as salaried employees. A group 
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nroel HM:> i.zwolves an i.n:ieperrlent p:1ysician group that provides 

patient care to the membership of an HM) un:ier contract with the HM) 

managenent an:i insurance entity. An Irrleperrlent Practice Association 

(IPA) is a "separate legal entity that contracts with i.rrlividual 

professionals who practice out of a traditional setting" (F..astaugh, 

142). A group m:xlel HM:> differs fran an IPA in the legal requirement 

that nenbershi.p of the group nroel HM:> constitutes an i.rrlividual 

:Eilysician's "principal professional activity" (Eastaugh, 142). 

Irrlividual p:1ysicians in an IPA maintain separate practices, are 

organized on an open panel basis (are not responsible to a closed 

group of patients), arx:1 are reimbursed under fee-for-service 

arran;1ements. 'Ihe growth of IPAs is seen largely as a response to the 

threat of HM:> encroachment on markets since they enable physicians to 

preserve an in:leperrlent practice style. I will be primarily 

discussing a staff m:xlel HM), although this organization is contrasted 

with a profit-sharing HM) where the physician is a residual claimant. 

'Ihe Nature of the Fhysician-Patient Relationship 

Previous studies correctly identify the physician-patient 

relationship as beirY;J one of agency. Agency relationships arise when 

there are gains to specialization of knowledge arx:1 function. 'Ihe 

p:1ysician is a highly specialized provider of medical advice arx:1 care 

arx:1 coordinator of other medical inputs. Since the patient is 

frequently ill-infonned about the exact nature of his medical 

corm.tion arx:1 the potential benefit to be derived fran purchasing 

health care he hires the physician to act as his agent. 'Ihere would 
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be no ageix:y problem if "agents could costlessly be irrluced to 

internalize the principal 's objectives" (Hart arrl Holstrom, 8). A:r'rrM 

(1963) regards one tmique feature of the rredical irrlustry as being 

that the degree of asymootry of infonnation between the principal arrl 

agent is particularly large. Furthennore, the exact nature of the 

product (health) is uncertain until treatirent is complete. Therefore, 

the need for an agent arrl the potential for difficulty in forcing the 

agent to internalize the principal's objectives are both very large in 

the rredical irrlustry. Feldstein ( 197 4) suggests that the physician 

can appropriately be regarded as the perfect agent of the patient 

(i.e., the physician selects the level of health care that the patient 

would himself choose were he fully infonned) since professional ethics 

arrl stan:laros.are so ingraine:i in physicians it is unlikely that they 

would act otherwise. 

According to Pauly (Pauly, 6) we can expect that in general the 

physician will not act as the perfect agent of his patient for the 

following reasons: 

1. The patient alone knows how much health he desires--the 
asymootry of infonnation works both ways. The physician is 
better informed ~t the exact nature of the patient's 
con:lition arrl the medical options available but only the 
patient kna-1s how much health he desires. 'As Pauly says, "on 
balance the patient may be better infonned than the physician". 
(Pauly, 6) 

2. While own utility maximization on the part of the physician may 
be tenpered by concern for the patient it is unrealistic to 
ffi.II:POSe that physicians, alone among economic agents, fail to 
<:bey the laws of econanic rationality. 
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Medical Agency under Fee-for-service Arrangements 

'!he Rlysician under Fee-for-service 

'!he incentives inherent in fee-for-service systems are well 

doctmW:mted. In the absence of perfect agency fee-for-service 

arran;ements lead to "deman:i creation" since the physician's income is 

directly tied to the level of ca.re provided. Demarrl creation occurs 

when the i;::hysician, usin;J his superior knowledge of the health status 

an:i medical options available to his patient, advises the purchase of 

medical ca.re in excess of the arrount that would maximize the patient's 

utility. Ferguson, agreein;J with Pauly, says: "It is clearly in the 

physician's interest to exaggerate the gain in health that will result 

fran treatroont, since by increasin;J the value of H [the increment in 

health expected by the patient as a result of treatroont] ... he reduces 

the apparent shadow price of health an:i so in:iuces the consumer to 

purchase Irore medical services.'' (Ferguson, 37) 

'!he Patient under Fee-for-Sei:vice 

An insured patient obtains health ca.re at a marginal cost that 

does not reflect the true cost of resources used in production of that 

ca.re, an:i so he will have an incentive to demarrl excessive anounts of 

care. It is usually assumed in the literature that the patient 

obtains at least as nuch ca.re as he wishes an:i in fact physician 

~ d::>jectives may lead to the overprovision of care-care in 

excess of that which a fully informed patient would choose. To the 

extent that "excessive" care is reflected in risin;J insurance costs 



insured in:tividuals as a group may prefer a lCMer level of care than 

in:tividual patients. Group agency is discussed in IOC>re detail belCM. 

'Ihe Insurer urxier Fee-for-Service 

8 

'Ihe insurance CXllT1pally contracts to provide medical benefits to 

insured patients. 'Ihe physicians arrl hospitals that provide care to 

insured patients are therefore the agents of the insurance company. 

large experxlitures on care are obviously contrary to the interests of 

the insurer. Recently, insurance companies have sought to encourage a 

IOC>re conservative approach to treatment by, for exarrple, requiring 

secorrl opinions for procedures that are commonly overused (such as 

tonsillectomy arrl hysterectomy). 

Medical Agency in Prepaid Group Practice 

'Ihe Rlysician in Prepaid Group Practice 

In an HM) the incentives facing an individual physician will 

deperrl on the way in which the physician is remunerated. A salaried 

physician will have no incentive to provide more than some minimal 

level of care (defined as C subsequently) since his income is not 

directly tied to patient const.mtption of medical services. HCMever, 

since the provision of physician time is onerous to the physician the 

incentive exists to provide the patient with too little care. 

A physician paid a wage related to either the number of hours 

worked or the number of patients seen will have some financial 

incentive to increase the supply of his own time in the provision of 



medical care. 'lhe profit-sharing physician (residual claimant) will 

face incentives similar to a profit maximizing HM:>---to minimize the 

level of care provided on a per patient basis an:i to use an efficient 

cati:>ination of medical inp.Its. 

9 

'lhe incentive to use excessive an-cunts of nonphysician inputs 

will exist in an HM:>. ('Ihe tenn "nonphysician inputs" will refer to 

all inp.rt:s into the medical production function other than the 

provision of time by a prilracy care physician. 'Ihus, nonphysician 

inputs include the use of hospital beds, nurse time, diagnostic 

procedures, an:i the time of all physicians other than the primary care 

physician.) Opportunities exist within the medical setting for 

substitution arrong medical inputs. For exarcple, a physician may 

delegate m::>re responsibility to nurses or order more complex 

diagnostic tests as an alternative to providing his own time. A 

salaried physician who is either required, or wishes, to provide the 

patient with a particular level of care can do so by using various 

cambinations of medical inputs. Since the physician values his 

leisure time he will terrl to substitute nonphysician inputs for his 

own time. 

A wage earning physician may also "overuse" nonphysician inputs 

if he is ethical. An ethical physician is defined as one who has 

internalized patient utility in his utility function, an:i hence the 

coefficient on patient utility is greater than zero. Since in the 

sbtple staff nx::x:lel HM) nonphysician inputs are available at zero cost 

to the tilysician they will terrl to be "overused" by an ethical 

physician. 'Ihe assumption that the physician is ethical is discussed 
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in ioore detail below. In the profit-sharin:J irodel the physician 

incurs the cost of suwlyin:J noI1ti1ysician inputs to the patient arrl so 

the problem of inefficient usage of nonphysician inputs does not 

arise. 

'Ihe Patient in Prepaid Group Practice 

'!he rational patient will, given the cost associated with 

joining an HM:>, choose an organization that, ex-ante, provides a level 

of care that ensures that the expected total cost is less than or 

equal to the expected total benefit. However, once enrolled the 

problem of ''rroral hazard" arises since the patient seeks to equate the 

nru:ginal user cost of obtaining care to the nru:ginal benefit of care. 

In HM:>s the user cost is typically nominal, $1-$5 per visit is not 

unc::x:xmoc>n, which means that in order for the organization to cover 

costs care must be rationed in some way. 

'Ihe Hospital in Prepaid Group Practice 

For the purposes of this paper I will be limiting my discussion 

to profit rnaximizin:J HM:>s where, except in the -case of the profit­

sharin:J Iilysician, doctor-errployee stock ownership is not significant. 

one feature of HM:>s that d~es COl!111Y=l1t is that, in effect, the 

insurance company becomes the provider of heal th care. 'Ihe insurance 

c:x:,rpmy oo lan:;Jer faces an agency problem with the institutions they 

contract with to provide the necessary care. However, they still face 

an agency problem in the internal organization of the hospital since 

it is necessary to control physicians in order to control costs. 
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As in other firms, the shareholders of the hospital hire 

agents, in this case I=hysicians, to coordinate the production of an 

outp.It. 'lbe principal (shareholder) is concerned to maximize profit, 

arxi urxier capitation with total revenue fixed, this ilTlplies cost 

minimization. Costs are minimized at a level of output vJh.ere the 

expected marginal cost savirq associated with providing one less unit 

of care is equal to the expected marginal cost of any lawsuit incurred 

from so doirq. (For a 100re complete discussion of this point see 

apperrli.x A.) Alternatively, there may be some minimal level of care 

defined by professional starrlards below vJh.ich the hospital will be 

unable to attract staff. 

'Ihe D::>uble Principal Agent Problem 

Un:ler capitation a double principal agent problem arises 

because the I=hysician is hired by a profit maximizing HMJ but he 

remains the agent of the patient. 'Ihe objectives of hospital and 

patient conflict. 'Ihe hospital will be concerned to maximize profi ts 

vJh.ich, un:ler capitation in a one :period model, ilTlplies cost 

minimization. 'Ihe patient, vJh.o pays a nominal user fee, will have an 

incentive to drive the marginal benefit of care very low, thus 

consurnirq care in excess of the airount ilTlplied by the subscriber fee 

paid to join the HM:>. 
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Group Agency am the "AWropriate" Airount of care 

It is extrenel.y difficult to identify the appropriate amount of 

care, at either a theoretical or an empirical level. At a theoretical 

level the proolein has been dealt with in several different ways. 

Woodward am warren-Boo.lton (1984) assume that an "ethical" 

Iilysician will be able to detennine the appropriate aioount of care for 

a particular patient. In their m::x:iel an ethical physician is, by 

definition, one who selects the "appropriate" amount of care for a 

patient. 'lbere are two problems with this approach: (1) the 

appropriate anx:>unt of care is partially detennined. by the preferences 

of the patients am (2) in an HK> the problem of moral hazard will 

confuse the definition of the appropriate aioount of care. 'Ihe patient 

may, given the cost associated. with obtaining madical coverage, choose 

an HK> that provides, by physician standards, insufficient care. 

H<:Mever, once enrolled. in the HK> the patient will try and obtain as 

nn.1ch care as possible. Pauly notes that in the context of an HK> the 

notion of agency may be ambiguous: 

With insurance that is not irrlividual experience rated., 
the patient is best off by usinl care as lorg as the 
value he places on the care exceeds the user cost he 
pays. Since all patients Im.1St pay collectively the full 
cost of care, all may be better off if they keep use 
below this level. But which of the two levels of output 
is the one the :rnysician should choose in his role as 
agent? One of the advantages of the HK> may be 
precisely that it does cause the physician to behave not 
as the agent of his C1,tJJ1 patients, or of the fraction of 
the membership he treats, but rather as agent for the 
entire membership group. (Pauly, 60) 

HO'w'eVer, it is not clear that in:lividual physicians are 

familiar with the notion of group agency. '!be med.ical school culture 
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ten:is to foster the vie.v that it is inm:>ral to allc,w cost 

considerations to enter into medical decision making. If the 

i;:hysician's own patients constitute a small part of the total number 

of subscribers then an iniividual "ethical" physician may attempt to 

supply :n:ore care than has, in effect, been paid for. So in any 

sett:i.rq -we will be reluctant to use i;:hysician judgment as the primary 

detenninant of the awropriateness of a particular level of care. 

In a c::anpetitive economy, ignoring distributional 

considerations arxi exten"lalities, the appropriate level of care is the 

one that ensures that the marginal private cost of the last unit of 

care coI'lSl.llT¥:d is equal to the marginal private benefit. At an 

empirical level the awropriate level of care is unobservable for it 

requires that a i;:hysician be fully infonned of individual patient 

preferences arxi that he select treabnents without regard to his own 

leisure or i.no::me considerations. In chapter III we will be 

restricted to ranking alternative payment schemes in tenns of hc:M much 

care each provides without being specific about what the ideal level 

of care 'WOUld be. 

Fhysician Ethics 

In the medical economics literature there is concern about 

whether or not physicians are ethical. According to Farley (1986) 

there are two p::>SSible checks on physician behavior: (1) ethics arrl 

(2) co:n.suirer information. If the secorrl check on physician behavior 

is ilrperfect, as it surely nust be, great irrportance is attached to 

l'.Xlysician ethics (or altruism). Pauly defines an ethical physician as 
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follows: "Given a set of actions which yields equal ooney income the 

i:nysician will choose that cx:iurse of action which nost benefits his 

patients" (Pauly, 59). '!his also requires that the physician's 

leisure tune is constant across the alternative courses of action. 

Woodwaro arrl Warren-Ball.ton (1984) assume that an ethical physician 

knows the "awropriate" level of care for a particular patient arrl 

seeks to provide that care. 

I will define an ethical physician as one who has patient 

utility as an argtn'0011t in his utility function. 'Ihis means that the 

physician experiences increased utility if patient utility rises. 

Fhysician utility is assmred to be always increasing in patient 

utility which is proxied by the atrount of na:lical care received by the 

patient. 'Ihis assumption is only tenable in the context of capitation 

because the incentives inherent in the system mean that 

urrleI})rovision, not OVeII)rovision, of care is possible. Any 

additional care in an HM'.) leads to an increase in patient utility. 

Woodward arrl Warren-Boulton's definition of ethics can be 

criticized on two grourrls. 'Ihere are great difficulties with an 

assumption that the i:nysician knows patient preferences. Furthertrore, 

it is less restrictive to assume, as I do, that physicians display 

some degree of ethical feeling arrl will trade-off between patient 

utility arrl other argtn'0011ts of the utility function. This approach 

allows the ''marginal cost" of additional patient utility to increase 

as trore patient utility is supplied, arrl for different degrees of 

ethical feelin;J to in-ply different levels of care. Wocx:lward arrl 



Warren-Boulton's definition is all or nothinJ-if the physician is 

ethical he provides a certain level of care. 

Conclusion 

15 

In this chapter sane of the general issues asso:iated with the 

stu:iy of medical economics were discusse:i. In chapter III a m:xiel of 

an FM> is develq,ecl to evaluate the role of ethics arxi remuneration 

schemes in the provision of care within this organizational stnlcture. 
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A ONE PERIOD M:>DEL OF A HF.AilIH MAINI'ENANCE OR;ANIZATION 

UNDER AilI'ERNATIVE REM.JNERATION SClIEME.S 

16 

'Ihis chapter develops a simple one period model of an HMJ in 

order to examine the i.rrpact of different incentive schemes on the 

amount and type of medical care provided to a representative patient. 

In addition, the irrportance of an asSlUllption of ethical behavior on 

the part of the physician is examined. comparisons can be drawn 

between the different remuneration schemes postulated. It is found 

that different methods of payment result in differing levels of care 

and differing input mixes. Furthennore, an ethical physician supplies 

more care than a standard optimizing physician who is similarly 

cornpensated--but ethical physicians supply differing amounts of care 

depending on the method used to corrpensate them. (A standard 

optimizing physician is defined as a physician who does not have 

patient utility as an argument in his utility function.) Previous 

work in the area of modeling physician behavior is first discussed and 

a model of an HMJ is then developed. 

Review of the Literature 

I begin with an examination of some of the most irrportant 

contributions to the literature in this area. Of particular interest 

are previous attempts to model adequately the notion of agency and the 
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concept of l,ilysician ethics. Since fee-for-service is the dominant 

payment trethcxi it is the system irost ccmnonly nmeled. '!he literature 

on lM:>s is less developed-HM:>s, while growing, still constitute a 

small segment of the market. However, articles that discuss 

institutional arran:Jernents such as prospective payment are included 

since all "flat fee" arrarqernents share some of the same incentives. 

ArrcM (1963), loakin;J at the role of uncertainty in shaping the 

structure of the medical i.rrlustry, concludes that "virtually all the 

special features of this irrlust:ry, in fact, stem from the prevalence 

of uncertainty" (Arrc:M, 946). Uncertainty is great in the medical 

irrlustry for reasons that ArrcM identifies as follows: 

1. '!he dernarxi for medical care for an individual is typically 
"irregular and unpredictable" which nakes a consumer less able 
to plan such expen::titures. 

2. '!he consumer is unable to test or evaluate the prcx:luct before 
coI1Sl.lI!t:in;; it. 

3. '!here is no guarantee as to what the final product will be-­
will the consumer recover or not? Furthermore, the physician 
will often have irore infonnation about the likely outcome than 
the patient. 

ArrcM attributes several peculiarities of the medical industry 

to the above corrlitions. 'Ihe first is the errpiasis on ethics. It is 

widely believed that doctors are likely to put consumer interests 

before their or.m private gain irore frequently than other producers. 

'!he restrictions on medical school entrance and stringent control of 

licensing 100an that the private benefits of a medical school education 

exceed the private cost (although this is less true today than it was 

in 1963). 'Ihe quality and quantity of doctors is not market 

detennined and, at least officially, the consumer does not have any 



18 

choice concemirg quality-all doctors are certified as being 

c:atl)0tent to practice and of equal quality. According to Arrow strict 

licensing and educational starrlards "are designed to reduce the 

uncertainty in the mirrl of the coilStlloor as to the quality of the 

product" (Arrow, 966). Arrow asserts that another feature of the 

medical in:rustry, price discrimination by income, arises in part due 

to a desire to provide care based on need rather than simply ability 

to pay. However, it also serves to assure all patients of the 

physician's concern for patient welfare above private gain. More 

recently authors have seen price discrimination under fee-for-service 

as a profit maximizing strategy. 

'Ihere have been many changes in the medical industry since 

1963. 'Ihe doctor shortage has, for the JroSt part, disappeared and 

rapid cost inflation has focused concern on the problems of cost 

control in an in:rustry where third-party reimbursement and other 

institutions inhibit the operation of the market mechanism. Recent 

authors are less willing to take doctor ethics as a sufficiently 

powerful check on doctor behavior to prevent either the overpravision 

of care un:ier fee-for-service or the urrlerpravision of care when flat 

fees are in effect. 

"'Ihe-Not-For-Profit Hospital as a Fhysician's Cooperative" 

(Pauly and Re:iisch 1973) sets out a no:lel of physician behavior in a 

hospital that draws on no:lels of producers' cooperatives in Yugoslavia 

and the USSR. 'Ihe hospital is assumed to be under the control of the 

staff Iilysicians who are able to adjust patient load and staff size in 

order to maximize the net in.care per rrenber of the physician staff. 
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'Ihe patients either pay the full cost of care or are covered by a 

ccrrprehensive insurance plan. fhysicians are rermmerated un:ier fee­

for-service arrangements. One :i.nplication of this model is that if a 

i:hysician's incane is related to his own 'WOrk effort arrl not group 

incane then he will ten:i to overprovide inputs other than his own 

time. F\lrthenoc)re, if every patient is fully insured then the 

i:hysician will order ne:lical inputs up to the point where the marginal 

contribution of each to the }Xlysician's revenue is zero. In the 

context of physician controlled hospitals arrl widespread comprehensive 

health insurance the authors assert that the word "quality" when 

applied to ne:lical procedures might be regarded as "a synonym for the 

application of nonphysician labor arrl capital in physician-incorne­

enhancing ways". (Pauly arrl Redi.sch, 98) 

One of the ITOSt hotly debated topics in the literature on fee­

for-service arrangements is whether or not physicians engage in 

"dernard creation" in order to enhance their income. If we assume that 

physicians are evenly distributed across institutional arrangements in 

tenn.s of their degree of ethical feeling then evidence from the fee­

for-service arena that physicians will trade patient well-being for 

incane gains can be regarded as evidence that physician ethics provide 

an inadequate check on physician behavior un:ier any institutional 

arrangement. 

Reinhardt (1985) sees the problem of demand creation as having 

three discrete parts. Firstly, is it possible for physicians to 

control patient dernard for physician services? Secorrlly, if 

J:Xlysicians are able to maniµllate patient dernard do they do so for 



financial reasons? 'Ihirdly, if they do manipulate patient denrurl do 

they do so consistently or is there a variable level of exploitation 

(with a rise in exploitative behavior when :EX'lysicians are faced with 

increased econanic pressure)? 
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Reinhardt says the evidence suggests that physicians are 

~goo in satisficing behavior: :p1ysicians seem to manipulate 

patient demarrl for their services but they are not income maximizers-­

rather they try to maintain a target income. 'Iherefore, demarrl 

in:iucement is usually evident only in times of economic pressure. In 

sui;p:,rt of this contention he quotes Newhouse (1970) who finds a 

positive correlation between physician fees and physician density. 

'!his might be regarde:i as evidence that physicians respond t o 

increased caipetition by raising fees. 

Pauly (1980) in his oook Doctors and '!heir Workshops gives a 

carprehensive survey of the theory of physician behavior in a hospital 

setting up until that date. one of the rrost important observations he 

makes is that while there may be variations in the level of care 

provide:i, if the physician is a residual claimant he will always have 

an incentive to minimize cost. '!he physician: 

will not order a high cost input where a low-cost input will 
do ... 'Ihe :EXlYSician may not act as his patients' agent in 
dloosing the level of health or well-being but he will act as 
such an agent in choosing the level of other inputs for a given 
level of health. (Pauly, 113) 

However, the :inc:entive to minimize cost will be weaker in prepaid 

practice since user costs do not affect physician income so directly . 

Ellis and McGuire (1986) assert that Pauly's conclusion, that 

the ?1ysician urrler fee-for-service always minimizes cost, derives 

I 
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fran his assi..mption that the patient arrl the physician agree in 

advance what the total experrliture on an episode of treatment will be, 

arrl the i,:nysician then has the task of allocating this experrliture 

between the different medical inp.rts. Several authors, am::>n;J them 

Reinhardt (1972), fini that i,:nysicians do not seem to use rredi.cal 

inp.rts efficiently. Pauly says this is because physicians "do not 

want to take the effort to seek the rrost efficient method of practice" 

(Pauly, 13). 

Pauly introduces the concept of a minimum level of health that 

the i:ilysician cannot allow the patient to fall below. 'Ihis minimum is 

determined by either: (1) the threat of malpractice actions or (2) 

"un:iesirable competitive repercussions" or (3) the conslllUer's prior 

knowledge of what type of outcorre he can expect. He proposes that 

i,:nysicians may be observed acting as "partially benevolent 

oligopolists. 11 such a physician raises his income by increasing 

treatment arrl not by raising price. If the physician raises price he 

may face increased competitive pressure from other physicians. In 

addition, if the physician has some ethical feelings he can justify 

this strategy on the groun::ls that it provides some additional benefits 

to the patient. 

In diso..issing the different types of incentive schemes Pauly 

agrees with rrost authors by concludirq that a fee-for-service 

i,:nysician will typically provide too much care, arrl the existence of 

third-party reirnburserrent means the patient will nonnally concur with 

the suggested treat:nent plan. He suggests that the problem arises 

because the fees };hysicians receive are incorrect-an office visit is 



urrlervalued relative to a high-tech procedure or a hospital stay. 

Fee-for-service can be made efficient simply by rearranging the fee 

schedule to make certain procedures less lucrative. 
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At a m::>re general level, Pauly says the ideal situation would 

be one where "the Iilysician makes the same amount of inc:x::m: no matter 

how he sperxis his time with patients [then] he might as well choose 

the way which IOOSt benefits his patients" (Pauly, 59). However, the 

am::,unt of leisure tillle would also need to be fixed over all possible 

treatment strategies for this to be true--and it is obvious that some 

treatments, such as an office visit, use m:>re physician time than 

others. 

Ferguson (1985) looks at efficiency of input use urrler 

alternative institutional arrangements. Pauly asserts that any 

?'}ysician who is a residual claimant will use his own input as 

efficiently as any purctiased input, a point that Ferguson feels is 

IOOSt a:i;:plicable to the case of a physician who is a residual claimant 

in a prepaid group practice and who therefore "faces the same sort of 

incentives as does any neoclassical producer" (Ferguson, 38). 

Ferguson's nooel incorporates the Pauly· assumption that the 

patient and ?'}ysician agree in advance on the amount that will be 

spent on treatment of a partia.11.ar episode of illness. Obviously with 

fee-for-service urmr third-party reimbursement this amount is 

potentially very high. He incorporates a malpractice constraint into 

his nooel but since he is lookirq at fee-for-service arrangements he 

assumes (rightly) that it is not bi.rrling. Hc:Mever, the prior 



agreement on expenilture is a bi.n:lin;J constraint in his model. He 

nmels health as bei.n;J produced in the followin;J way: 

Where: So = initial en:ic,,,nnent of health 

M, = an input produced usi.n;J Iilysician time 

Mz = an input that does not entail the use of 

physician tirne 

M, is produced in the followi.n;J way: 

M, = M, (T,N) 

Where: T = Iilysician tirne per patient 

N = other inputs per patient (such as office time, 

nurse tirne) 
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'Ibis distinction between the production of physician tirne and the 

application of other nm.ical inputs would seem appropriate in the fee­

for-service setti.n;J where Iilysicians typically ma.intain their own 

offices. 

'Ihe plysician nmd.mizes the followin;J utility function by 

choice of T, N, A, and Mz: 

U = U(A[P1M, (T ,N)-wN], V-AT) 

Where: A = number of patients treated 

W = payirent to input N 

V = total available hours 



'lhe plysician's proolem is to maximize utility subject to the 

expenditure constraint: 
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P1 an:i P2 are the prices of the b.10 inp.rt:s, which a.re treated as 

exogencAlS. Ferguson shows that a plysician will choose an efficient 

mix of T an:l N in his production of M,. In the absence of the 

malpractice constraint the doctor will select N, T arx:l A efficiently, 

arx:l then order Mz up to the point where the previously agree:l 

expenditure limit is exhausted. 'Ihe IOC>St likely outcome would see the 

plysician: 

overusin;J Hz when the patient has no trouble financing 
expenditures ... 'lbe irrplications for a medical system 
where toost patients have third party insurance seem to 
be that when insurance corrpanies tighten up on payment, 
the .inpact should be chiefly on Mz-type inputs. 
(Ferguson, 41) 

Ferguson shav.is that if a plysician incurs the full cost of his choice 

of inp.rt:s then he will produce care efficiently. However, he will not 

select an efficient level of "free" i.nputs. 'Ibis result carries over 

into the HM'.) settin;J in my m:xlel. 

Pauly, respon:tirg to Ferguson, reiterates his point that a 

P1Y5ician will adept cost minirnizin;J behavior in a 1985 editorial in 

the Ja.n:nal of Health Frongn:ics. He states that "the identical cost 

m.ini:mizin;J behavior will be chosen by the plysician even if he does 

not pay for sane of the inpJts because by selectin;J the cost 

minimizi.rq level of i.np.rt:s the patient buys fran others, the physician 



maximizes the total net incane he can get from his own services" 

(Pauly, 80). 

Ellis an1 M:Gui.re (1986) analyze the double principal agent 

prd:>lem that arises when payment is determined usi.rg Diagnostic 

Related GroJps (I:R.:iS), a flat fee system for rei:mbursi.rg for care. 
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'Ihe {ilysician is seen as maxilllizi.rg a utility function that includes 

both a hospital profit variable an1 a patient utility variable, 

physician consurrption an:i leisure drop out of the physician's utility 

function because they "ignore any possible substitutability or 

cx:q,lerrentarity between i:nysician inputs an1 hospital services, am 

asstnne that the i:nysician's input for a given episode is fixed" (Ellis 

an1 M::Gu.i.re, 132) . Hospital profits are justified in the physician's 

utility function on the grourrls that the hospital can penalize the 

i:nysician for not taki.rg hospital interests into account by the loss 

of admitti.rg privileges. A perfect agent is one who values "one 

dollar of benefit to the hospital (i.e., profit) equally with one 

dollar of benefit to the patient" (Ellis an1 McGuire, 131) . If a 

physician fails to be a perfect agent (by the authors' criteria) then, 

accordi.rq to Ellis am McGuire, it will usually be in the direction of 

favorin; the hospital because of its economic power over the 

i:nysician. 

lllis definition of perfect agency seems unsatisfactory for two 

reasons. With a fixed fee per treatment episode the hospital has an 

incentive to minimize cost an1 the patient, who pays no marginal user 

cost, seeks ackli.tional treatment if the marginal benefit is greater 

than zero. 'lhe perfect agent should ensure that treatment decisions 
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reflect the shadow price of heal th which may mean a level of care that 

is greater or less than the care that would obtain under the perfect 

agency criteria vlh.i.ch they suggest. Secondly, it seems a great 

weakness of this paper that they analyze the physician ' s problem by 

f irst assuming physician leisure and consumption out of the 

physician's utility function. Ellis and McGuire note that, unlike 

cost base::i reimbursement where the objectives of all actors except 

insurance ~es are compatible, under any fixed fee system the 

objectives of the hospital and patient will conflict. 

Woodward and Warren-Boulton (1984) look at the physician ' s 

treatment decision under three possible incentive schemes: (1) fixed, 

(2) ti:rre- based and (3) output-based income. Fixed income corresponds 

to the salaried physician in my model except t.riey assume the physician 

incurs· the cost of nonphysician inputs . '!his i s an unlikely situation 

since salaried physicians nonnally work in an environment where other 

inputs are provided. The time- based physician is compensated per 

number of hours worked--again bearing the full cost of nonphysician 

inputs. output-based income corresponds to fee-for- service. 

Fhysicians are assumed to be ethical, and utility is a function 

of the production of leisure activit ies and the provision of medical 

care on a per patient basis up to an "appropriate" amount of care. 

('llle "appropriate" level of care is discussed in chapter II in the 

section "Group Agency and the Appropr iate Arrount of Care. " ) Medical 

output is a function of expendi ture on practice inputs, the 

physi cian ' s own ti:rre and the number of patients. Wcx:x:iward and Warren­

Boul ton firxi that the output-based physician will 11overprovide11 
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medical care; fixed ard time-based i:nysicians will necessarily 

"urrlerprovide" care-even if the i:nysician is assumed to be ethical. 

Urrlerprovision of care arises in this nmel because physicians are 

assumed to bear the full cost of other i.nplts. '1his same assurrption 

also results in care bein;J produced efficiently. One weakness of this 

paper is the absence of a mi.ninrurn level of care constraint which is 

necessary wherever the incentive exists to urrlerprovide care. 

Farley, in a 1986 sw:vey article, stresses the problem of 

controllin;J provider behavior in a market where the asymmetries of 

information are large. According to Farley, the literature identifies 

two possible constraints to physician profits. 'Ihe first is ethics-­

poor treatment enters negatively into the physician's utility 

function. 'Ihe second is patient knowledge--the physician's practice 

size is a function of the quality of service provided. Typically, the 

patient acts alone in decidin;J whether to seek treatment for a 

particular condition arrl in choosing a physician but once a physician 

has been contacted the patient is normally expected to concur with 

whatever the physician suggests. 'Ihis allows physicians to manipulate 

their income urrler fee-for-service by their control over both prices 

arrl the level of care, which creates a dilemma for the government: 

If physicians set prices (subject to market or ethical 
constraints) the conflict of interest between patient 
arrl physician is confined to the issue of the 
physician's financial conpensation arrl does not 
systematically influence the process of care. If prices 
are set by the government or some other authority, by 
contrast, physicians can only affect their incomes 
through their treatment decisions. (Farley, 329) 
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Farley says that by virtue of their superior knowledge physicians are 

cast in the role of social planners an:i as such should be judged 

against "the twin stan:iard.s of equity an:i efficiency" (Farl ey , 331). 

Of the articles discussed al:x::,ve, Woodward an:i Warren-Boulton 

( 1984) is II'OSt closely related to my work. 'Ihe points of departure 

are: (1) the Hr-0 setting, (2) the definition of ethical behavior 

(which in rny work is seen as the provision of additional care since in 

an Hr-D the issue of the overprovision of care typically does not 

arise) an:i (3) the assumption that physicians in an HM::>, unless they 

are residual clai.r:iants, do not bear the cost of the provision of 

nonphysician inputs into the medical prc:duction function. 

'lbe 'lbeoretical Model 

'!he institutional setting that will be described here is that of 

a staff mcdel Hr-0 that employs physici ans either on a salary or pays 

its physicians a wage. In addition, a profit- sharing physician who is 

a residual claimant in an HM::> that is entirely physician owned ·.-:ill be 

described. 'lbe carrp:ments of the mcdel are described belQ!.v. 

Total Revenue 

'!he Hr-0 has a fixed rn.nnber of subscribers 'Who each pay a 

nenbershi.p fee of Ph. In theory, once Ph has been paid the member has 

access to all "necessary" medical care during the period of 

enrollnent. 'lbe one period nature of this mcdel precludes the 

possibility of examining the interrelationship between Hl'D behavior 



an:i the number of subscribers, an:i hence revenue, in subsequent time 

pericrls. 

Fhysician utility 
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Follc:Mi.r:q stardard practice in this literature the physician is 

assumed to det.ennine the a:rount an:i type of medical care provided to 

the patient. 'Ihis.assunption is realistic since physicians have a 

great deal of control over output an:i input mix. 'Iherefore, the 

am::iunt an:i type of medical care provided is selected by the physician 

to maximize physician utility. 'Ihe physician utility function is 

assumed, for sinplicity, to be of the CObb-D:Juglas fonn: 

Where: UP = plysician's utility function 

T = total cliscretiona.ry time available to the 

plysician 

M, = input of physician time into the naiical 

proouction function 

X = cacposite good available to the physician 

u, = the representative patient's utility function 

a., B arrl -rare ex>efficients an the i:;hysician's utility function. a, B 

> o, arrl -r ~ o. UP is increasi.rg in leisure, incane am patient 

utility an:i is concave. Assuming the Cobb-D:Juglas functional fonn 

sinplifies the analysis although it does i.npose certain restrictions 

on the results. 'Ihe one that is m:::ist ilrp:>rtant to this work is that 



30 

it embcx:lies constant b.ldget shares and thus does not pennit a backward 

ben:li.n;J st.WlY curve of labor. 

Fhysician Inccme 

'lhree possible schem35 for remuneratin;J the physician are 

identified: 

1. '!he "salaried" physician receives a fixed income regardless_of 
the munber of hours worked aoove some minirnal requirement, M,, 
set by the errployin;J HID. '!he physician has discretion to work 
nore than the minimum if, for ethical reasons, he re;rards the 
provision of care associated with M, as bein;J inadequate. 'Ihis 
additional supply of hours or effort may be regarded as 
charitable in this context. 

2. '!he ''wage earning" physician receives an hourly wage, w1, total 
income is thus equal to W1M,. 

3. '!he "profit sharin;J" physician is a residual claimant in the 
HID. Inccme per patient is equal to (Pf-P~)/N, where P2 is the 
cost of a unit of Mz, the nonphysician input into the production 
function. N is the rn.nnber of physician-c,..mers of the HID. Pc 
is the average revenue per trea'tltent episode. '!his income 
schene incorporates the assunption that all costs and revenues 
are shared equally arrorq the physicians in the group. 

In the case of the salaried and wage earnin;J physician notice 

that the HID covers the cost of st.WlYin;J Mz to the patient. 

Patient utility 

Us is defined as follows: 

Where C = units of care provided to the patient. 

Us is increasin;J in care and is concave. Given the· incentives inherent 

in a capitated system the issue of overprovision of care does not 
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arise. Furthe:rm::>re, in a one-pericxi model where a fixed subscriber 

fee has been paid no oonsideration need be given to patient dernan:1 for 

other goods. Note that it is assune::I that the patient incurs no tine 

cost in receivin:J medical care. U?x:ler capitation user fees are 

typically small so, for sinplicity, the user fee is set equal to zero. 

'1his means that the enrollee will want to drive the marginal benefit 

of care to zero. 

Care is strictly speaking an intermediate good and the patient 

actually seeks to const.nne health. Hc:Mever, modeling the production of 

health is problematic. lt>st authors assume that the output of the 

medical in:rustry is iredical care not health. 'Ihe relationship between 

medical care provided to a patient and the level of health enjoyed by 

the patient is discussed further in appen::lix B. 

'Ihe Medical care Production Function 

'!he production function is assumerl to be of the Cobb-Ixlllglas 

fonn: 

¢ 1 am ¢z are coefficients on the medical care production function, <P,, 

¢z > o. c is concave am is increasin:J in Mi am Mz. 

'Ille eonstraints 

Incorre Constraint 

y = P;< 
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Where Px is the price of the canposite cornm::x:lity X 

M:i,nim.nn Level of care Constraint 

c~c 

Where C is the minim.Im level of care. C is detennined by the Ht1:> and 

it constitutes the profit rnaximizin:J level of care for the HOO. It is 

not necessarily the amount of care that is actually provided to the 

patient since it is the t=hysician not the hospital who detenrunes the 

level of care. 'Ihe minimum level of care constraint is discussed 

further in ai:;penctix A. 

Rationed Level of Nonphysician Inputs 

In the wage earnirq am salaried cases the hospital biposes a 

cap on the level of Mz that the t=hysician can order for a treat:roont 

episode. 'Ihis can take the form of explicit guidelines or be si.rrply 

the provision of a rationed amount of Mz so that the physician must 

carpete with other doctors in the system for scarce resources. 'Ihe 

hospital can abseIVe the anount of Mz ordered by a t=hysician. 'Ihe 

hospital will moose Mz so that it is the CX>St minimizin:J level of Mz 

associated with the level of care c. 

Constraint on salaried ~ysician Tilre 
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'Ihe HID will require that the physician work a minimum number of 

hours, or alternatively, given the number of patients, work sufficient 

hours so that C is Sl.JR)lied to a representative patient. Effort is 

treated as unabse:rvable here and is assunm to be constant. 

Ethical Behavior 

For a standard optimizing µ1ysician r = o, where r is the . 

coefficient on patient utility in the physician's utility function. 

For the ethical physician r > o. It is assumerl that an ethical 

physician, except in the case of the profit sharing physician who is 

not subject to the constraint on the usage of ~' will always choose to 

use the constrained level of ~ (~) since this increases patient 

utility and is available at no cost to himself. 

Detennination of the level of care and the Input Mix 

'Ihe level of care provided and the input mix chosen is 

different for each of the six cases outlined below. Except for the 

salaried case where the results are intuitively obvious the methcx:l 

used is to substitute into UP for the constraints, differentiate with 

respect to M,, and solve for M, • 'Ihe level of ~ used in the profit 

sharing ethical case is detennined theoretically, for the other cases 

it is assunm that Mz is provided for reasons explained for each case 

below. Information about M, and ~ usage in each case is used to 

determine the level of C that the physician will select. Comparisons 

between the levels of M,, ~ and C that arise in the six cases can then 

be made. 



Salaried Fhysician (S) 

For the salaried IDysician, i.ncx::roo = Y an:l r = o (which ireans 

that patient utility drcp; a.It of the IDYSician's utility function). 

SUbstituting into the utility function for the i.ncx::roo constraint we 

get: 
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Incc:aoo is in:ieperrlent of the amount of M, supplied arrl therefore 

the IDysician will choose to supply c units of care. (C is the 

malpractice constrained minimum level of care.) Since the physician 

values leisure he will produce C using M.!, the maxinn.Im possible amount 

of ~- Since M.! is selected by the einploying hospital with 

consideration to the relative cost of M, an:l ~ the hospital inplicitly 

sets the level of M, at M,. From the production function: 

If the hospital sets Mz as the efficient level of~ (efficient 

in tenns of the relative price of the two inputs) based on the 

ass.mption that C is the level of care provided then M, will be the 

efficient level of M,. So C will be produced using the cost minimizing 

canbination of M, an:l ~. 'llris can be regarded as the benchmark case 

since it represents the level of care that a profit maximizing m,o 

'WOUld wish to provide, an:l it is provided using the cost mi.nilnizing 

cambination of M, arrl ~. 
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Salaried Ethical Rlysician (SE) 

For the salaried ethical p}ysician inccme is again equal to 'L. 

r > O (the p}ysician attadles positive value to aaiitional care 

provided since it raises patient utility). Since the p}ysician is 

ethical he always suwly the patient with~ since it raises patient 

utility and is available at no cost to himself. 'Ihe p}ysician 

maximizes the followin:;J function: 

'Ihe first order corxlition is: 

Solve for M, by rea.rrarqin:;J the first order corrlition: 

'Iherefore: 

M, and C are functions of irp..tt productivity (¢1 and ~) , the degree of 

ethical feelin:;J on the part of the p}ysician (r) and the value that 

the p}ysician attaches to leisure (a:). 'Ihe partial derivatives of M, 

and C with respect to a, r, and ¢ 1 are as follows: 



&M/&a = -r<f,1T 

(~f<P,)2 

cSM,/ 04>1 ,.. QfT 

oC/oa 

SC/or 

(~r<t,,)' 

- M/l1 [ r<t,,T ] ,,.1 (cSM,/oa) 

~f</1, 
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< 0 

> 0 

> 0 

< 0 

> 0 

> 0 

M, and C are increasirg in ¢ 1 a:rd r and decreasirg in a. ¢1 is 

the parameter on the productivity of M, in the production of medical 

care. '!his inplies that a greater level of M, and c will be provided 

the higher is the productivity of the i:;tlysician in the proouction of 

ne:lical care. 'lhe physician in this case is salaried and does not 

receive add.itiooal incane as a result of l::ieirg irore productive, <f,, 

raises physician utility via its effect on patient utility. For the 

profit sharin;J and wage ea.rni.rg cases 411 also raises µ1ysician utility 

via its effect on incane. r represents the degree of ethical feelirg 

on the part of the p-1ysician, so the greater the degree of ethical 

feelirg that the physician displays the more M,, an::l heroa patient 

care, he will ~ly. s~ a measures the value that the p-1ysician 



places oo acklitional leisure the higher is his valuation of leisure 

the lar.ter the annint of Mi he will suwly. 

Wage F.amin;J Physician (W) 

For the wage earnin;J i:nysician r = o and i.ncane is equal to 

w1Mi , therefore: 

'Ihe first order corw.tion is: 

Solve for Mi by rearran;Jin;J the first order corw.tion: 

Mi= fir 

a+B 
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'!he anomt of care provided also depen:is on the level of Hz the 

p:iysician chooses to use. Sm::ie the p:iysician in this case is not 

"ethical" we cannot say categorically that he will dloose to Sl.JR)ly ~. 

However, siooe Hz is available at no cost to the ?1ysician we also 

canrx,t say a priori that he will not suwly Mi units of norp1ysician 

irp.rt:.s. 'Ihe tcm;Je for C will be as follCMS: 

'!he uwer limit on c ilrplies use of~, the cxmstraint on Mz· 
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'Ille partial derivatives of M, arxi C with respect to a, 8, arxi ¢ 1 

are as follai,,s: 

oM,/68 = aT 

(a+.B)' 

6M,/6q,, 

6C/6a 

< 0 

> 0 

= 0 

< 0 

6C/6B = M,/"4>1 [00' 1 •,·1
rr(a+B)-B2.r] > 0 

a+.s L - ca+.s> z 

.B measures the value that the physician attaches to additional 

incane. M, and C are increasin:J in 8 (the higher valuation that the 

p-1ysician attadles to ad:iltional incane the larger the amount of M, arxi 

hence c he will suwly) . Again, M, and c are decreasin:J in a, the 

coefficient on the p-1ysician's leisure time. '!he partial derivatives 

of M, arxi c with respect to ¢ 1 are equal to zero because the staniard 

q,timizin:J p-1ysician is~ solely with the tradeoff between 

incane arxi leisure in makirg the decision about how nuc.h M, to provide. 
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wage F.arning Ethical :Ebysician (WE) 

'lbe Jilysician receives an inoane equal to w,M, and, due to the 

assunptia"l of ethical behavior, r > o. ~ is available at no oost to 

the plysician and so an ethical plysician will always choose Mz si.ooe 

it increases patient utility. 'lhe Fhysician maximizes the followirq 

fwlction: 

'lhe first order cordition is: 

Solve for M, by rearran;Jin:] the first order corili. tion: 

'therefore: 

C = [ B+rct,1 T 1 ;lM/2 

a+&+-r¢,J 

'!he partial derivatives of M, and C with respect to a, B, r, and ¢ 1 are 

as follOlolo'S: 

'™t/6a = -(B+r¢,)T 

(cr+B+r<l>,)z 

< 0 



6MiJ6r = ~T 

(a+&trct,,)2 

6Hi/&f>, = 

6C/ 6a 

6C/ 6B 

6C/ 6r 

= ~•2¢,[ &tr¢1T r1·
1 
{cSM,/oa) 

a+&tr<t>, 

= Mif2¢, [ &trct,1T 1•1·
1 

(cSM,/ 68) 

a+&+-rcp, 

= M/2¢1 r &tr¢, T 1•, ·1 
( cSM,/ 61} 

la+&+-1¢1 
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> 0 

> 0 

> 0 

< 0 

> 0 

> 0 

> 0 

M, and C are increasin;J in B, 1, and ¢1 , the coefficients on the 

utility function for ~ysician incane and patient utility, and the 

coefficient on the productioo function for ?'}ysici.an time 

respectively. 'llle ?'}ysician will suwly a greater aioount of his CMn 

inpJt to the medical production function the higher the value he 

attaches to additiooal incane, the more ethical he is, or the m::ire 

productive he is in the production of medical care. M, and C are 

decreasin;J in a, the coefficient on i:nysician leisure time in the 

?'}ysician's utility function. I.es.s M, a.rd hence C is supplied the 

greater the value the ~ysician attadles to additi onal lei sure time. 
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Profit Sharing Ihysician (P) 

'!he profit shari.rq Ji}ysician receives an incane per treatment 

episode equal to (Pc-PzMz)/NPx· 'Ihe starrlard c¢irnizing physician 

chooses to SUt,:Ply C. 'lhe hospital selects ~ to be the efficient level 

of~ if C is the level of care provided, consistent with the relative 

cost of M, and~ - _ 'Ihis neans that the profit sharing physician will 

select the same level of~ as the salaried physician and, with C 

chosen in each case the level of M, provided will again be: 

Since the physician is a residual claimant and therefore incurs 

the full cost of ~ he selects the efficient level of M, and Mz. 

Profit Sharing Ethical (C constrained to C) 

'lbe profit shari.rq ethical case is first considered by assuming 

that the Ji}ysician chooses the level of care C. '1his asstmption is 

then drq:ped and the behavior of the physician when C is nonbin:ling is 

examined. Incane is equal to (Pc-P2Mz/NP
11

) and r > O. 

'lbe profit shari.rq Ji}ysician will always choose to produce 

wnatever level of care is selected as cheaply as possible. 'lherefore 

c will be produced using ~ and ~. 'lhis arises because the physician 

nust pay the cost of Mz so he always chooses to produce care using the 

cost minimizing canbination of inputs, whether he is ethical or not. 

In the salaried ethical and wage earning ethical cases the amount of 

norq:hysician inputs was constrained to ~ and an ethical physician 
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might "overuse" M, in order to supply a particular level of care. In a 

pro.fit-sharin:;J HID the level of care may be inadequate if the 

?1Y5ician is not ethical-but the choice of inp.lt mix will be 

efficient. 

Note that this case also inplies the same level of care an::l 

inp.rt mix that "'1CW.d prevail in the standard optimiz~ salaried case. 

Again, if c were market determined an::l represented the market clearing 

level of health care as opposed to the malpractice constrained level 

of care then the institutional ~ernents of either salarie:i 

staooard q,timizing or profit sharing starrlard optimizing would be 

preferred-an::l ethical behavior leads to an overprovision of care. 

However, it seems ll'Ore likely that C constitutes an inadequate level 

of care an::l if these arrcID3ernents are in effect we rely on physician 

ethics to ensure that the awropriate level of care is received by 

patients. 

Profit Sharirg Ethical (C Nonbirrlirg) 

Incarre is equal to (Pc -PzMz/NPx) and r > 0. 'Ihe physician 

maximizes the follc,"'dng function: 

UP = ('r-M,) a [ pc -PzMz r (M, '1Mz'2) ~ 
NPX 

'1he first o:rder corx:li.tions are: 
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Solve for M, by rearranging the first order condition with respect to 
M,: 

Solve for Mz by rearranging the first order condition with respect to 
Mz: 

'Iherefore: 

Note that this is the only case in which Mz is explicitly detennined by 

the cptimizing :(ilysician. 'Ibis canbination of M, arrl Mz constitutes 

the efficient inp.It mix for arry level of care that the profit sharing 

ethical :(ilysician selects. 'Ibis is the same level of M, that is 

provided in the salaried ethical case. 'Ihe salaried ethical physician 

canbines this atOCJUnt of M, with the constrained level of Mz (~) set by 

the ernployin:J hospital. In the discussion of the salaried ethical 
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:Eilysician we observed that ~ is the efficient level of Mz based on an 

assunption that C is suwlied. We sh™ later that cPE > c!' so this 

necessarily means that~ cannot be the efficient level of Mz to supply 

an annmt of care greater than c. 'Iherefore, this case ilrq:)lies a 

greater usage of Mz than the salaried ethical case. Since mc:,re Mz is 

canbined with the same level of ~ the profit sharin:J ethical :Eilysician 

supplies mc:,re care than the salaried ethical physician and, 

furthernore, the input mix is efficient. 

'Ihe partial derivatives of M,, Mz and c with respect to the 

parameters are as follCMS: 

cSM,/oa = -rct,1T < 0 

(a+r¢, )2 

cSM,/or = Ct4>1T > 0 

(a+r¢, )2 

cSM,/6¢, = arT > 0 

(a+r¢,)z 

6Mz1or = Pccf>.zPiB > 0 

[P2(B+r~) J2 

cSMz/6~ = PcrP~ > 0 

[Pz (B+r~) )2 

c5Mz/oB = -PzPcr~ < 0 

[P2(B+r~) J2 

6Mzl6Pc = r~[P2(B+r~)] > 0 

[Pz (B+r~) )2 
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6'Mz/6P2 = -Pc T<Pz (B+T<Pz} < 0 

[P2 (B+r¢z) J2 

oC/oa = oM,/ oa + cS'Mz/ oo: < 0 

oC/oB = <5Mi/ oB +6Mz/ 6B < 0 

6C/6r = 6M,/6r + SMz/or > 0 

oC/6¢1 = 6M,/ 6¢, + '™z/ 6¢, > 0 

oC/ 6<+?_ = 6M,/ 0¢-z + oMzl 0¢-z > 0 

6C/6Pc = 6M,/6Pc + c5Mz/6Pc > 0 

6C/6P2 = oM,/ 6P2 + oMz/ 6P2 < 0 

'Ihe level of care provided is decreasing in a an;j 13, the 

coefficients on physician incx:me an;j leisure respectively. It is also 

decreasing in P2 , the price of a unit of Mz· care is increasing in Pc, 

the revenue on a unit of care. As might be expected care is 

increasing in r, ¢ 1, an:l ¢z, the measure of physici an ethics, an:l the 

coefficients on M, an:l Mz in the medical care production function 

respectively. 

'!his last case is interesting because, like the st.arrlard 

cptimizing salaried case am the other profi t sharing cases, care is 

again produced efficiently. Efficient input usage arises because the 

i:tiysician bears the oost of suwlying Mz to the patient. All other 

thirY3s, equal the greater the degree of ethical feeling on the part of 

the µiysician the nore care will be provided. If the physician was in 
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~ sense "perfectly" ethical then we might regard the level of care 

provided in this case as be~ optimal since the i:hysician has no 

incentive to overprovide care, arrl he would provide this level of care 

efficiently. Ha,.,ever, this seems unlikely. 'lbe physician faces a 

tradeoff between the provision of care arrl the other arguments in his 

utility furction. care is increas~ in Pc am it is possible to 

ilTlagine fixing Pc, the revenue on a unit of care, high enough that the 

i:hysician would SUFPlY the "appropriate" level of care. 

Cgrparisons Between the cases 

'lbe levels of M,, Mz arrl C provided are reproduced for all cases 

in table I. In the discussion that follows the level of M, provided in 

each case is first ranked arrl then these rankings are combined with 

infonnation about Mz to rank the anount of care provided in each case. 

It will be seen that the airount of M, provided can be ranked 

unambiguously in nost cases but that ranking the level of care 

provided is rather JOC>re corrplicated. 

Detennination of the Level of M, 

Salaried arrl Profit Sharirg Fhysician 

'!he levels of M, , Mz arrl C are the same for these two cases. 

'Ibis result arises because in both cases the physician has no 

incentive to provide mre than C level of care. Hav~ selected this 

level of care the salaried i:hysician will set Mz usage to ~ because 

this will minimize the amount of M, he has to provide. Mz, by 
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assurrption, is the efficient level of Mz if C is produced-so the 

prof it sharin:J i;nysician who is a residual claimant will set ~ usage 

equal to Mz, which inplies provision of the same level of M, . 

case 

s 

SE 

w 

WE 

p 

PE 

Table 1-SUmmarizErl Values for M, , Mz an::l. C 

Mz 

BT/ a+B -· Mz 

Mz 

Mz 

C 

C 

lB+r¢1 T ]qilM/2 

a+B+1¢t 

C 

•Mi is here assumed equal to Mz. For further discussion please see 
text. 

5alariErl, Profit Shariry an::l. SalariErl Ethical Physician 

Since M,s = M,P the d iSC11Ssion will refer to M,5 alone -with the 

proviso that all ccmnents apply equally to M,P. It cannot be the case 

that M, SE < M, s si.Ire this would n-ean that an ethical physic ian would 

wish to suwly less care than a standard optimizinJ physician worJcirB 
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urrler the same in::entive structure. If M, SE = M, s then this would :rrean 

that C was the level of care that the ethical µiysician would wish to 

SlJR)ly. '!here is TX> particular reason why C would be this level, 

tmless C represented a market determined level of care. However, M, SE 

is in::reasin;J in r arrl ¢ 1 • 'Iherefore there exists sarre 1 arrl ¢ 1 such 

that M, SE > M, S • 

'Ihi.s result is interestin;J because it shc,,.,s that in the case of 

a starrlard cptimiz.in:;J µiysician in an lffi settin;J the possibility 

exists that the level of care provided will be inadequate if C is a 

malpractice constraint on the level of care (rememberin;J that Mz = ~ 

in both cases). '1his can be contrasted to the fee-for-service case 

where unethical behavior on the part of the physician will terrl to 

lead to the provision of excessive am::iunts of care. 

'Ihe salaried arrl salaried ethical case are illustrated in 

figure I where c* represents sare unspecified "appropriate" airount of 

care. 'Ihe hospital constrains Mz use to ~ arrl the starrlard optimizin;J 

physician will work M, hours in order to supply the patient with C 

units of care. An ethical Ji}ysician who wishes to provide the patient 

with c* units of care may do so by "overprovidin;J" his own tine, 

'WOrkin;J M,' instead of M,. (For exanple, the µiysician may arrive 

earlier or \r.'Ork into breaks.) In this sense M, '-M, might be thought of 

as the charitable provision of care by an lffi µiysician. 

Note that the hospital will select Mz arrl M, to reflect the 

relative unit CX>St of each of these inp..rts (w2 arrl w1, respectively, in 

figure I)-so C would be prcxiuced efficiently. If c* is selected by 

the µiysician it will be prcxiuced usin;J an inefficiently large arrount 



of M,. Cost minimization 'WO.lld iltply produc.in;; c* us.in;; M, • an:i ~• 

levels of the two inp.Its. 

Wage ta:rrw:s an:i Wage F.arnirn Ethical Rwsician 

49 

In mak:in;J the c.arparison between a wage earning an:i wage 

earning ethical physician note that if r = o then the am:,unt of M, 

supplied will be the same in each case. Since ,,. > O it is necessarily 

true that Mlle> M,11
• F\lrthernore, the larger is r (the greater the 

degree of ethical feel.in:J that the physician displays) the larger will 

M, 1c be in relation to M, 11
• Assuming that ~ is selected in both cases 

this means that the wage earning ethical physician will suwly more 

care. 

M, 

0 

I 

I 

1 - -
I 

I 

Figure 1. ~tion of Irptt. Usage when c 
an:i c are selected 
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wage F.amin;J Ethical an:i Salaried Ethical Fhysician 

If 8 = o this wculd i.nply that the wage eamirxJ tilysician 

attaches no utility to additional :i.ncx:aoo an:i in this case M, loE would 

equal M, SE. If S > o then M, 1oE > M, SE. It is not clear that one or other 

of these levels of M, is associated with the "appropriate" amount of 

care (Mz is selected in both cases) . Hc,..,ever, note that by pay.irg a 

{i1ysician an hourly wage SC11re of the adverse incentives associated 

with the fee-for-service case may reerrerge. 'Ihe physician is ethical 

in both cases but he will supply nore care when he is a wage eanier as 

c:pposed to a salaried employee. '!his means that the assumption of 

ethical behavior is not in itself sufficient to ensure that enrollees 

in an HM:> receive the "appropriate" amount of care. 

Salaried Ethical an:i Profit Sharm;J Ethical Fhysician 

It can be seen fran table 1 that Mi SE = M, PE. Intuitively, if the 

{i1ysician is equally ethical (1 is the same in both cases) eac.h 

{i1ysician is concerned only with the cost of M, in tenns of leisure (a) 

an:i the productivity of M, in the medical care production function (¢1) 

in makin:J the decision about hCM nudl M, to provide. 

salaried Ethical and Wage Earning Ehysician 

'Ihe relative size of M, SE and M, w deperxis on the relative size of 

f</J.i am B. It is not clear cut. 
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'Ihe relationship between rq,1 arrl B, for a given value of q,1, deperrls on 

the relative size of f' arrl B. 'Ihe possibilities are as follows: 

1. If f = B then f</>1 < 8 ➔ M, SE < M, 11 

2. If r < B then rq,1 < B ➔ M,SE < M,11 

3. If r > B then rq,1 ~ B ➔ M, se ~ M, 11 

'Ihe third case, that r > B, may seem unrealistic since it 

inplies that the }i1ysician values patient utility m::>re than incorre. 

However, it obviously cannot be ruled out. For m:,st values of q,1 that 

can be postulated r would have to be a fairly large multiple of B for 

it to be true that M, SE > M, 11
• 'Ihis can be seen from table 2. 'Ihe left 

han:l CX>lumn give values of ¢ 1 in small increments over the relevant 

range. 'Ihe right han:l CX>lumn gives the size of r necessary, in tenns 

of a multiple of B, if M, SE is to be larger than M, 11
• For exanple, if ¢ 1 

= 0.3 then unless r is 3 1/3 ti.mes the size of Bit will be true that 

f</>1 < 8 which means that M, SE < M, 11
• 

Simulated values of M, are provided in apperrlix c. In corrpari.ng 

salaried arrl wage earnin;J }i1ysicians in the empirical section I 

inplicitly assune that the two gra.ips have the same level of ethics. 

'lberefore, for all B > o the wage earner suwlies m::>re care than the 

salaried }i1ysician. HC7NeVer, it is further assumed that the labor 

suwly function is first increasi.ng arrl then decreasi.ng in B (i.e., 

the labor supply _curve is backward berrlin;J) which means that this 

result may not hold at "high" wages. 



Table 2~itical Values of B for Deten;nining the 
Relationship Between Mi SE an:i Mi 11 

cp, Mi SE < Mi IJ if f < 

.1 10.0B 

.2 5.0B 

.3 3.3B 

.4 2.513 

.5 2.0B 

.6 1.7B 

.7 1.4J3 

.8 1.3J3 

.9 1.1.B 

'lbe Detennination of the level of care 
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'lbe level of Mi provided will partially detennine the level of 

care provided. 'lbe profit sharirg an:i salaried physicians both supply 

C, the malpractice constrained level of care an:i they combine Mi an:i M.! 

efficiently to provide that level of care. 

'lbe salaried ethical an:i the profit sharirg ethical physician 

both supply the same arrount of Mi but they use different amounts of M.! 

an:i therefore the level of care provided will not be the same. 'lbe 

arrount of Mi selected by the salaried ethical J;tiysician is, as 

discussed above, an inefficiently large level of Mi· 'lbe salaried 

ethical J;tiysician supplies an inefficiently large level of Mi because 

he wishes to provide nore than the malpractice constrained level of 

care arrl is prevented by the hospital fran orderirg nore than Mz of 

nonphysician inp..Its. 'lbe salaried ethical physician will use ~ an:1 

the profit sharirg ethical Ii'lysician will use the efficient level of 
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Mz for aey particular level of M, that he selects (this level of Mz is 

derived fran his q;,timization problem). If Mz is selected by an 

errployi.rg hospital to be the efficient inp..It of Mz to produce c then it 

nust be less than the annmt of Mz that an efficient profit shari.rg 

ethical physician will select to provide a level of care greater than 

C. 

In general the airount of care provided by a wage earning 

ethical i:nysician will be greater than that provided by a standard 

optimizirq wage earning physician. 'Ihis nrust be true since M, IE > Mi w 

an:i the ethical physician will supply Mz. 'Ihe standard optimizirq 

i:nysician cannot provide any m:>re than Mz airount of nonphysician inputs 

so it lTD.lSt be true that c-E > & . 

Ranking the airount of care provided becarres problematic when 

cxmsiderirq the relationship between cf'E an:i & . We know that M, PE < M, w 

< M, IE. It is also true that Mzw ~ Mz IE = Mz an::i that Mz PE > Mz. It is 

inpossible to know whether the wage earning i:oysician driven by the 

desire to earn m:>re i.nc::ane will provide m:>re care than a profit 

sharirq ethical i:nysician. For the wage earning case the possibility 

of excess care does exist if the physician canbines a very excessive 

annmt of M, with the constrained level of Mz, an:i in addition, care is 

provided inefficiently. 

In rankin; the level of care provided the followirq is 

certainly true: 

(! = (: < ~ < cf"E I &, c:E 

We also know that & < c:E. 
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Conclusion 

'Ihe ranki.rqs of the level of care provided arrl ccmparisons of 

the inp.it mix used are a function of the pararreter values. For 

exanple the relation.ship between M,SE arrl M,w is a function of the 

Ibysician's valuation of additional incc:ma cx::ripared to his cxmcem for 

patient welfare (i.e., the relative size of r arrl B). If r is large 

relative to B, or ¢ 1 is large relative to ¢z, then it is possible that 

a salaried ethical ]Xlysician would supply nore care than a wage 

earning Ibysician. In ccmparing the wage earning physician with the 

profit sharing ethical J:hysician it is not theoretically clear whether 

the profit shar.in;J J:hysician's ethics or the wage eazner's interest in 

additional incc:ma dominates. 

One of the nost inportant inplications of these rankings is 

that ethical Ibysicians will supply differing am::runts of care 

deperrling on how they are paid. 'Ihis means that the assurrption of 

ethics alone is not sufficient to ensure that patients receive 

appropriate care within Ht-1:>s. 

A further inplication is that if a ]Xlysician is assurred to be a 

stan:iard q,ti.mizer either on a fixed salary or a residual claimant in 

an HM::> he will terxi to supply the level of care c, which, given the 

infonnation asymmetry discussed earlier, constitutes an inadequate 

level of care. 'Ihis can be contrasted with the fee-for-service case 

where a lack of ethics ten:ls to lead to the overprovision of care. 

Wage earning J:hysicians will certainly supply nore care than salaried 

J:hysicians. However, it is i.npossible within the context of this 



IOOdel to say whether which level of care is dominant in any welfare 

sense. '!his inability to make welfare caiparisons derives fran the 

fact that a unique "awropriate" level of care cannot be specified. 
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We do knc:M for certain that a wage earni.n;J I,ilysician probably use an 

inefficient canbination on inputs ("oversuwlyin;J'' his c,..;n time). On 

the other ham the level of care c, while inadequate, will be supplied 

efficiently by both the salaried am the profit sharin:J physicians. 

In the enpirical section Bis not a constant, rather it 

declines as hours worked increased. As mentioned before, this 

assurcption allows the i;x:issiliility that at ''high" wages a wage earner 

could supply less labor than a salaried f.hysician, assuming equal 

degrees of ethical behavior. 



OiAPI'ER IV 

DIFFERENCES rn PERSONAL OiARACTERISTICS AND 

I.AOOR MARKEI' EXPERIENCES OF ENPIDYED 

VERSUS SEIF-ENPIDYED FHYSICIANS 
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One implication of the theoretical model developed in chapter 

III is that physician labor supply is sensitive to the payment scheme 

under which the physician is paid. '!he effect of physician enployment 

status on labor supply will be pursued enpirically. Salaried 

physicians are shown to have an incentive to minimize the input of 

their own time. '!his result is derived theoretically in the context 

of a prepaid group practice but it is, of course, independent of the 

payment method under which the physician's patients are billed. 

Rlysicians who are enployees in a prepaid or fee-for-service setting 

can be expected to supply less labor than physicians working under 

incentive based reimbursement. In chapter III a salaried physician is 

described as a physician who receives a fixed income for a specified 

number of hours worked. ·In this chapter and in chapter V the group of 

interest will be referred to as "enployees" where enployee status is 

self-reported and implies enployment by an HM'.), a clinic, or another 

physician. '!his chapter introduces some of the enpirical issues 

associated with physician labor supply, describes the data set to be 

used for the fornal tests perfonned in chapter V, and discusses some 



of the awarent differences in employed versus self-employed 

inysicians. 

Description of Data Set 
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Data for the analysis are drawn primarily from the 1984-1985 

Rlysician's Practice costs and Income Survey (PK:IS). 1 Similar 

surveys were ex>n:lucted by the National Opinion Research center (NORC) 

in previous years but the 1984-85 survey is by far the most 

comprehensive. A total of 4729 responses from office-based and 

hospital-based physicians in all specialties were collected. 

Rlysicians were asked to respond to questions about practice 

dlaracteristics, practice methods, fees, output mix and employment of 

other personnel. 'Ihey were also asked a number of biographical 

questions. 'Ihe survey excludes physicians who worked less than twenty 

hours a week, who were en;Jaged primarily in teaching and research, or 

who were in residency. 'Iherefore, the focus is on physicians who 

deliver patient care on a full time basis . 'Ihe exclusion of 

physicians workirq fewer than twenty hours a week might be problematic 

if one were interested in female physicians with yourg children or 

inysicians nearing retirement. However, these groups are not 

specifically a focus of my analysis and so this is not likely to be a 

great cause for concern. 

In addition to the primary data set the following secondary 

sources are used: 

1. 1984 Fhysician Master File of the Ameri can Me:lical Association 
(AMA) for data on gen::ier, year of licensure and board 
certification. 
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2. May 1984 Area Resource File for county level data on physician 
SU{:Ply, per capita incane and vital statistics. 

3. 1982 American Hospital Association (AHA) Annual SUrvey of 
Hospitals for information about the hospital to which the 
Iilysician is principally affiliated. 

4. 'Ihe 1981-1982 Center for Health F.c::oncanics Research (CliER) 
Hospital Leta Tape for information about the hospital to which 
the IX}ysician is principally affiliated. 

5. 1984 Heal th care Financing Administration (HCFA) 's Interns and 
Residents tape for infonnation about the number of interns and 
residents in a particular hospital.2 

To reduce the problems anticipated from pooling physicians with 

widely different practice styles only five specialties are examined, 

namely family and general practice, internal medicine, obstetrics and 

gynecology, and pediatrics. '!he data set used for this particular 

study contains responses from 1693 physicians in these specialties 

which constitutes 36% of the entire sample. D.le to missing values, 

the number of observations used in the re:Jre5Sion analysis was 1247, 

or 26% of the entire sample and 74% of the specialties listed above. 

Table 3 contains descriptions of all variables used in the 

analysis. Variables used in this study fall into four broad 

categories: (1) personal characteristics such as age, gender, race, 

board certification and specialty; (2) practice characteristics such 

as memberships in AHFs and whether or not the Ii1ysician is an 

enployee; (3) envi..rorme1tal influences such as location, the rn.nnber of 

Ii1ysicians per capita, county per capita incane and the size of the 

elderly pcp.llation and (4) 11econanic" variables such as hours of work, 

wages and the average time taken to corrplete a visit. For most of the 

variables the brief description in table 3 should suffice. 



Variable Naioo 

AGE 

EXP 

SINGIE 

NWHITE 

FEMALE 

OIHERINC 

OOARD 

fm3 

IPA 

pro 

EMPLOYEE 

GRPSZ 

MJI!I'SPEC 

FAMIIX 

GENERAL 

lNl'ERNAL 

OBSYN 

PED 
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Table 3-Variable Descriptions 

Variable Description 

Age of i:hysician at survey date 

Years of experience (age minus year at licensure} 

1 = no spouse present, o = spouse present 

1 = nonwhite, O = white 

1 = female, O = male 

1 = µ-iysician has nonrredical income (including 
spousal income) in excess of $10,000), O = 
otherwise 

1 = i:nysician is board certified, o = otherwise 

1 = member of at least one HM:> an:i receives more 
than 50% of income from prepaid programs, O = 
otherwise 

1 = member of at least one HM:>, 0 = otherwise 

1 = member of at least one IPA, o = otherwise 

1 = member of at least one Pro, O = otherwise 

1 = i:nysician is an ent)loyee of a hospital, a 
clinic, an HM), another physician, or a 
corporation, O = otherwise 

Number of i:nysicians associated with i:nysician's 
principle practice (includ.irg self) 

1 = member of a group containi.rq }:ilysicians in 
n-ore than one specialty, o = otherwise 

1 = family practitioner, O = other specialty 

1 = general practitioner, o = other specialty 

1 = internal lt¥:!dicine, o = other specialty 

1 = obstetrics-gynecology, o = other specialty 

1 = pediatrician, o = other specialty 



Variable Name 

NORIH 

scum 

WEST 

VISITS 

FOOD 

WEEK 

YHOJR5 
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Table 3--COntinued 

Variable Description 

1 = resident of starrlard Metrcpolitan Statistical 
Area (SMSA) , 0 = otherwise 

1 = resident of the Northeast (Connecticut, 
Delaware, District of Columbia, Maine, 
Massad1usetts, New H.anpsh.ire, New Jersey, New 
York, Pennsylvania, Rhcx:le Islarrl, Venoont), 
o = otherwise 

1 = resident of the Midwest (Illinois, Iowa, 
Irrliana, Kansas, Michigan, Minnesota, Missouri, 
Nebraska, North cakota, Ohio, South Dakota, 
Wisconsin) , o = otherwise 

1 = resident of the South (Alabama, Arkansas, 
Florida, Georgia, Kentucky, Louisiana, Maryland, 
Mississiwi, North Carolina, Oklahoma, South 
Carolina, Tennessee, Texas, Virginia, West 
Virginia), O = otherwise 

1 = resident of the West (Alaska, Arizona, 
califomia, Colorado, Hawaii, Idaho, Montana, 
Nevada, New MeXico, oregon, Utah, Washington, 
~}, o = otherwise 

Number of visits catpleted durirg the reference 
week (total of office visits, energency room and 
out-patient ronsultations, operations an::l assists 
participated in, in-patient visits on hospital 
rourds, visits to nursirg homes, convalescent 
hcrres arrl exterrled care facilities) 

Number of hours spent in nroical activities and 
administrative activities durin;J the reference 
week 

lOJRSjVISITS (average time spent per visit) 

NLnnber of "'1eeks worked in 1983 

lOJ.RS X WEEK (yearly hours) 

Percentage of total hours spent conductirg office 
visits 



Variable Name 

WAGE 

MDPC 

PCINC 

ELDERLY 
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Table 3-COntinued 

Variable Description 

Percentage of total hours spent in adrninistrati ve 
activities 

Net i.ncare in 1983 from all medical practices 
after practice deductions, but before taxes 

Hc:urly wage (INCXME/YH(XJRS) 

Number of patient care physicians per 100,000 of 
the p::,pulation in the county in which the 
physician practices 

:Per capita income of the county or SMSA in which 
the physician practices 

Number of people aged 65 or older per 100,000 of 
the pcp.uation in the county in which the 
}ilysician practices 

HM'050 is designed to capture }ilysicians who are cormnitted to an 

HM'O in the sense of receivin;J a significant p:,rtion of their income 

from an HM::> (50% or more) . Since the survey does not disti.rguish 

between income received fran Ht-Os, IPAs, an::l Fros the variable }M)50 

is cxxled 1 if the !XlYSician does not belong to any IPAs or Fros. 'Ibis 

has the effect of excludirq saoo !X'lysicians who are conun.itted to an 

HM:> but it is unavoidable given the way in which the survey is set up. 

'Ille variables IPA an::l PFO were not utilized in the regression analysis 

because, given the great diversity anong IPAs an::l Fros, there was no a 

priori ~tion abcut their influence. 

It is possible that Jilysicians in mul tispecial ty groups will 

generate business for each other arrl so work longer hours--hence the 
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inclusion of ftlJLTSPEC in the 1e;iression analysis. Fhysicians who 

prefer to work lorger hoors may select multispecialty groups for this 

reason. 

'!om is designed to capture any urban-rural dispa.rities that 

may arise, such as cetrpetitive pressure and patient density. 'Ihe 

regional dununies may capture price differentials, differences in 

Ji'lysician preferences for leisure, institutional arrl regulatocy 

differences (although the division of the nation into four sectors is 

probably too crude to capture this effect) an:i possibly differences in 

the :pop.llation the :i;:nysician serves not picked up by the variables 

EI.DERLY an:i PCINC. 

F'E:roFF an:i PERAIMIN may proxy differences in output mix across 

:i;:hysicians. My a priori expectation is that high values of PEROFF an:i 

PERAt:MIN irrlicate a relatively "sinple" output mix since the other 

activities included in the :measurem:nt of HaJRS (surgical assists, in­

patient visits, etc. ) seem to i.rrlicate a . m:>re canq;>lex case mix. 

Incx:me was reported exactly for only a small number of 

observations. 1'k>st :i;:nysicians were asked to report their income in 

ran;1es of $10,000 per year at lower incxmes and $20,000 per year at 

higher incxmes. For the p.n:poses of estimation the measure of income 

use1 was the median inccma in eadl ran;1e. '!his is an obvious 

limitation of this data set. F\lrthenrore, it would be better to have 

an in:leperrlent measure of WAGE but since this is seldom the case nost 

researchers resort, as I do, to ilrpltirg the wage. 
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'Ihe Descriptive Statistics 

Table 4 details the enployment status of ?lysicians surveyed. 

29% of all ?1ysicians report bei..rg an enployee. Specialty is an 

i.IIportant determinant of enployee status, 34% of pediatricians but 

only 15% of general practitioners report enployee status. 

Participation in AHPs is also sensitive to specialty with general 

practitioners havi..rg rather low involvement arrl pediatricians arrl 

oostetrician-gynecologists nore likely to participate in AHPs. 

Table 4-Employment status of Fhysicians 

Specialty 

All Family General Internal QQ3yn Ped 
Status # # # # # # 

(%) (%) (%) (%) (%) (%) 

EMPLOYEE 1357 97 35 107 46 94 
* * * * (29.0) (20.8) (15.0) (22.7) (19.0) (33. 6) 

738 72 15 77 46 59 
* (16.01) (15.5) (6.4) (16.3) (19. 0) (21.1) 

HK:)50 132 19 2 19 14 20 
(2.8) (4.1) (0.9) (4. O} (5.8) * (7 .1) 

IPA 543 46 24 57 34 31 
(11.0) (9.9) (10.3) (12.l} (14.0) (11.1) 

518 46 10 34 36 27 
* * * (11.0) (9.9) (4. 3) (7.2) (14.9) (9.6) 

Total 4729 466 233 472 242 280 
(100. O) (100.0) (100. 0) (100.0) (100. 0) (100.0) 

*In:licates that the mean for a specialty is significantly different 
fran the mean for all other ?lysicians at the O. 05 level or better. 

* 

* 

* 



'Illerefore, in order to isolate the irrleperxient effect of employment 

status an labor suwly we IIUSt control for specialty since this 

influexx:es ernployment status in addition to labor supply. 

Table 5 reports means of variables as well as differences in 

means of variables between ernployed and self-errployed physicians. 
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Table 6 shows differences in means of variables between employed and 

self-employed p-lysicians by specialty. For the sake of brevity the 

means of variables by specialty are not reported. A negative sign in 

the difference coltnnns in tables 5 and 6 irrlicates that the nean value 

for employed Iilysicians is less than that for self--enployed 

Iilysicians. '!he PROC TI'ESI' program in SAS was used to test for 

significant differences in the means. In table 6 fewer differences in 

rreans are fourrl to be significant due to the smaller mnnber of 

cbsetvations in each category. 

E)rployed Iilysicians are significantly younJer and have less 

experience than their self--enployed colleagues. '!hey are more likely 

to be single (perhaps because they are younJer) and female . 'lhese 

differences in personal d1aracteristics suggest that employee status 

is chosen over traditional practice arran:Jements by physicians with a 

strorqer prefererx::e for lDilll'.larket time. 'Illere is no disce.rnible 

differerx::e in the terxiency for Jtiysicians to be board certified at the 

aggre:}ate level. ~er, erployees specializing in family practice 

an:i internal medicine are more lilcely to be board certified than their 

self-errployed colleagues. '!his suggests, at least at a superficial 

level, that the enployed cannot be distinguished fran the self­

enployed in tenn.s of quality. 
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Table 5-Descript.ive statistics: Mean Values of Variables 

All Enployed Self-erploye:l 
Rlysicians Rlysicians Rlysic.ians 

Variable Mean Mean Mean 
Name Value Value Value Difference8 

(SD) (SD) (SD) 

* AGE 46.68 43.63 47.89 -4.26 
(11.14) (10.53) (11. 15) 

* EXP 20.25 17.32 21.43 -4.11 
(11.11) (10.53) (11.13) 

* SINGIB 0.12 0.16 0.10 0.06 
(0.32) (0.37) (0.31) 

NWHITE 0.17 0.18 0.16 0.01 
(0.37) (0.39) (0.37) 

* FEMALE 0.10 0.18 0.06 0.12 
(0.29) (0.38) (0.24) 

OIHERINC 0.35 0.36 0.34 0.02 
(0.48) (0.48) (0.48) 

OOARD 0.68 o. 70 0.69 0.02 
(0.46) (0.46) (0.46) • HM) 0.16 0.20 0.14 0.12 
(0.36) (0.40) (0.34) • HM.)50 0.03 0.09 0.00 0.09 
(0.16) (0.28) (0. 06) • IPA 0.11 0.07 0.13 -0.16 
(0.32) (0.26) (0.34) • Pf() 0.11 0.06 0.13 -0.18 
(0.31) (0.24) (0.34) • GRPSZ 9.16 30.93 3.82 27.11 

(36.87) (75.85) (11. 74) • 
MUilI'SPEC 0.12 0.23 0.08 0.13 

(0.33) (0.42) (0.27) 
* FAMILY 0.10 0.07 0.11 -0.04 

(0.30) (0.26) (0.31) • GENERAL 0.05 0.03 0.06 -0.08 
(0.22) (0.16) (0.24) • INI'ERNAL 0.10 0.09 0.11 -0.03 
(0.30) (0.27) (0.31) 

* OB:;YN 0.05 0.03 0.06 -0.05 
(0.22) (0.18) (0.23) 

PED 0.06 0.07 0.06 0.02 
(0.24) (0.25) (0.23) 

* 
'ICMN 0.82 0.86 0.80 0.06 

(0.39) (0.35) (0.40) 
* 

NORIB 0.24 0.28 0.23 0.03 
(0.43) (0.45) (0.42) 
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Table 5--COntinued 

All Enployed Self-employed 
Rwsicians Fhysicians Rwsicians 

Variable Mean Mean Mean 
Name Value Value Value Differencea 

(SD) (SD) (SD) 

* CENIRAL 0.23 0.26 0.22 0.04 
(0".42) (0.44) (0. 41) 

* scum. 0.31 0.26 0.33 -0.03 
(0.46) (0.44) (0.47) 

WEST 0.22 0.20 0.22 -0.02 
(0.41) (0.40) (0.42) 

* VISITS 146.48 135.15 150.26 -15.11 
(175.62) (167.15) (178.22) 

* 
HCXJRS 49.01 43.42 51.15 -7.72 

(24.73) (25.12) (24.24) 
* IroD 0.71 0.79 0.68 0.11 

(0.91) (1.30) (0.73) 
* 

WEEK 47.12 46.16 47.50 -1.34 
(5.14} (6.07} ( 4. 65) 

* 
YHCXJRS 2317.69 2000.79 2439.59 -438.80 

(1218.60) (1206.29) (1201.42) 
PEROFF 0.52 0.52 0.52 0.00 

(0.23) (0.26) (0.22) 
* 

PERArMIN 0.29 0.38 0.25 0.12 
(0.36) (0.41) (0.34) 

* INa:ME: 100475.28 93364.98 103344.71 -9979.73 
(67827 .10) (57493.31) (71385.26) 

WAGE 163.36 178.32 157.56 20.76 
(473.19) (435. 53) (486. 94) 

* MDK: 2299.27 2563.54 2192.92 370.63 
(3835.05) (3883.35) (3810.87) 

* :EcrNC 10030.89 10188.89 9967.31 221.58 
(2078. 70) (2048. 77) (2087.55) 

* EI.DERLY 1050.88 1166.84 1004.21 162.63 
(1677.08) (1718.01) (1658.29) 

8Negative (positive) sign in:licates that the mean value of the variable 
for e.nployed Iilysicians is smaller (larger) than the mean value for 
self-employed Iilysician.s. 

*In:licates difference in means is significant at the 0.05 level or 
better. 
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Table 6-Differences in Mean Values of Variables Between 
Enploye:i am self-Enploye:i Fhysicians by Specialty 

Difference8 

Variable Family General Internal Ped 
Name 

* * * AGE -6.88 -9.41 -6.89 -3.13 -7.16 

* * * * EXP -6.60 -8.56 -6.96 -2.31 -6.77 

* * SINGLE 0.12 0.02 0.06 0.07 0.08 

* 
NWHITE -0.01 0.30 -0.07 -0.08 0.09 

* * * * 
FEMALE 0.12 0.11 0.21 0.07 0.29 

OIHERINC 0.01 -0.03 0.08 -0.13 0.10 

* * OOARD 0.10 -0.03 0.15 0.05 -0.05 

HMO 0.01 -0.04 0.12 0.18 -0.02 

* * * * l-iM:)50 0.17 0.06 0.15 0.27 0.19 

* * * * 
IPA -0.10 -0.34 -0.17 -0.29 -0.29 

* * * 
Pro -0.24 -0.30 -0.03 -0.34 -0.27 

* * * * * 
GRPSZ 32.00 5.34 24.45 30.31 32.47 

* * * * * 
MULTSPEC 0.32 0.26 0.29 0.28 0.27 

* * 
'IOON 0.15 0.11 0.06 0.13 0.03 

NORIH -0.01 0.08 0.02 0.01 -0.01 

CENTRAL o.oo 0.03 0.07 0.12 0.03 

* scum -0.05 -0.06 -0.09 -0.18 -0.06 

WEST 0.07 0.04 0.00 0.05 0.05 

VISITS * * -23.09 4.90 -50.80 -42.95 -10.35 

* * * HOURS -4.24 -0.34 -4.14 -9.58 -3.04 

PROD 0.10 0.18 * 0.45 -0.03 0.11 
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TABIE 6--COntinued 

Difference a 

Variable Family General Intemal Obgyn Ped 
Name 

• • * * * WEEK -1.79 -2.29 -3.08 -2.00 -2.10 

* * * * YHOORS -324.07 -136.05 -383.07 -578.12 -265.46 

PEOOFF 0.03 0.04 -0.02 0.02 0.01 

PERMr-ITN -0.01 0.01 0.01 0.00 0.00 

* IlKIJ-IB -5505.27 -11658.19 -11854.86 -38152.74 -6514.52 

WAGE -5.76 -3.08 -0.15 -2.48 -1.44 

* * * MDPC 363.92 423.16 893.36 1628.00 1,957.47 

* PClliC 636.15 717.65 185.02 463.23 474.93 

* * * 
EI.DERLY 148.77 103.72 374.13 775.87 836.01 

~egative (positive) sign irrlicates that the mean value of the variable 
for employed µ-iysicians is smaller (larger) than the mean value for 
self-enployed };ilysicians in that particular specialty. 

•In:licates that the mean value for employed physicians in that 
particular specialty is significantly different from the irean for 
self-enployed J;i1ysicians at the 0.05 level or better. 

'l\.2Inin3' to variables that capture practice characteristics 

there are sane clear differences between the employed and the self­

enployed. 'lhe differences in means for HM:>50 are all positive and 

JI¥:lSt are significant irxticatin;J that employed physicians are rrore 

likely to be cx:mnitted to HM:>s. '!his suggests that innovative billing 

procedures are associated with less traditional employirent 

arrangemants. Differences in means for IPA and Fro are mostly 
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significant and negative which highlights how different the 

organizational structures of IPAs and Fros are carrpared to HIDs. '!he 

average group size reported by all employe:i physicians is larger by 27 

p-1ysicians (a fact that makes intuitive sense) and employe:i p-1ysicians 

are also m:>re likely to be fourrl in nultispecialty group. At the 

specialty level there would appear to be no significant difference in 

either PER>FF or PERAtMIN between the employed arxi the self-employed. 

'!his inplies that within a specialty the output mix is fairly constant 

across the employe:i arxi the self-employed. 

'!he mean difference in INc:x::ME is significant and in favor of 

the self-employed who earn on average nearly $10,000 nore per year 

than employees. '!he biggest difference is fourrl am::mg obstetrician­

gynecologists with the self-employed earning about $38,000 more per 

year than the employed. Differences in WAGE are not significant, 

although employe:i p-1ysicians earn on average between $0.15 less per 

hour in internal medicine arxi $5.76 less per hour in family practice. 

'!his may inply a c:x::atpenSat~ differential in favor of the self­

employed due to unobservable advantages to employee status . 

Rlysician employees con:luct about 15 fEMer visits per week and 

work 7.72 fEMer hours per ~-a finding consistent with the notion 

that p-1ysician employees may select this practice style due to the 

q:p:,rtunities afforde:i for increased leisure. In addition, employees 

work on average 1. 34 fewer weeks per year. '!he difference in means 

for the variable ~Dis significant and positive (employe:i physicians 

spen:i lon:;1er on each visit than the self-employed). '!his finding 

would also appear to be borne out at the specialty level except in the 
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case of obstetrician-gynecologists. I.orger visits may result because 

the physician does not gain financially from seeirg additional 

patients. 

Differences in means for the geograµrical variables are 

significant. As might be expected enployed physicians are more comrron 

in urban areas and in the North and Central parts of the country. 'Ihe 

South sees significantly fewer enployed physicians: Several authors 

note that the South, for whatever reason, seems to have maintained a 

more traditional institutional structure (see, for example, Hurdle and 

Pope 1989). 

'Ihe difference in mean MDFC is positive and significant. 

Employed physicians are fourrl more frequently in areas of greater 

physician density. 'Ibis would be consistent with the hypothesis that 

physicians resort to taking salaried positions when demand conditions 

are less favorable . However, since PCINC and ELDERLY are also 

significant and positive (proxies for the demand for physician 

services) greater physician density may be the result of higher demand 

for physician services and therefore not necessarily imply that 

enployees are concentrated in markets characterized by physician 

surplus. 

Examination of the differences between employed and self­

employed physicians raises sorre interestirg questions. It would seem 

clear that employed physicians work fewer hours and receive lower 

wages. However, examination of means does not enable one to decide if 

that is a result of employment status per se or the result of other 

factors also shown to be associated with enployment status, such as 



location, age, am genjer. '!he next chapter seeks to detennine the 

in:ieperxient inpact of errployee status on the hours worked arrl 

rem.meration of i:hysicians. 
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Notes 

1'lbe PPCIS is conducted by the National Opinion Research center 
(NORC) for Health care Financing Administration (HCFA). 

Znie additional data sets were II¥=J:ged by the center for Health 
F.conamic Research (OiER). 'lbe p.n:pose of the II¥=J:ger of secorrlal:y data 
into the PPCIS was to incorporate "data reflecting the characteristics 
of the canmunity in which the physician practices an:i the primary 
hospital with which the physician is affiliated" (Rosenbach 1985, 1). 

3.rhe majority of physicians reporting membership in an HM:> 
belong to 1 HM:> (78%) . For physicians belonging to m::>re than 1 HM:> 
the rnaxi..Im.nn number of HM:> affiliations reported was 9. A similar 
pattern holds true for IPA an:i Pro membership. 
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ESTIMATION OF A I.AOOR SUPPLY FUNCI'ION 

FOR m.IMARY CARE FHYSICIANS 
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In this chapter I estimate simultaneous labor demand and supply 

functions to assess the effect of employee status on the labor supply 

and hourly returns of physicians. Another important issues is 

addressed in this chapter: is the increase in the number of physician 

employees motivated primarily by institutions or by physicians? 

Medical institutions are concerned about the rising price of medical 

care--and the move to salaried physicians nay help cut costs. On the 

other hand, physicians are increasingly heterogeneous, and some nay 

prefer nontraditional contractual arrangements. In addi tion, the 

threat of nalpractice suits and escalating insurance costs nay make 

practice mcx:les that reduce risk to the individual physician more 

appealing. 

EVidence suggests that we are currently experiencing a tendency 

towards an excess supply of physicians.4 Excess supply nay permit 

institutions to introduce cost saving contractual arrangements that 

would otherwise be rejected by physicians. 5 If the move t~ a 

greater number of physician-employees is :rrotivated on the "demand 

side" (by the institutions' interest in cutting costs) then one might 

anticipate that among physician-employees would be found the least 

favored ~t of the physician population. 1his suggesti on is 
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refuted by the fin:tin:] of equal rates of board certification arrong the 

employed arrl self--enployed, ioore evidence on this point might be 

provided by e:xarnin:in;J the effect of errployee status on labor suwly 

arrl wages. If i:nysicians becane errployees because they lack other 

c:.,;:p:>rtunities there is no reason to expect i:tiysician-enployees to work 

reduced hoors, but they might have lower wages. If the growth in 

i;tiysici.an-enployees is not:ivated mainly on the "suwly side" (by 

i:nysicians' preferences for these arran:::rements) we would not 

necessarily expect errployee status to be associated with lower wages 

but it might reduce work effort.6 

'Ihe casual evidence fram chapter IV is that employee status may 

be associated with lower wages for the specialties considered here, 

although differences in means of wages are not significant. Being an 

errployee seems to be associated with reduced work effort. However, 

m..iltiple regression analysis is necessary to isolate the inpact of 

errployee status on wages arrl work effort. Before proceeding to the 

errpirical estimation a brief surmnary of &m= other work in this area 

is presented. 

Review of the Literature 

'!here is a fairly substantial bcrly of literature that examines 

the determination of wages arrl labor 5tWly for health care 

professionals. Vahovich (1977) estimates labor suwly functions for 

i:nysicians to firrl out if the typical i:nysician is on the backward 

berxlin;J portion of his labor stJR)ly curve. Up until the 1980s a 

i:nysician shortage was threatened, if the labor 5tWly function is 



negatively sloped at current wages then efforts to in::iuce irore work 

effort fran existi.rq plysicians by irx:reasing their hourly ''wage" 

\¥0.lld be futile. Vahovich estimates labor supply functions for 
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general practice, internal na:li.cine arrl surgery using two-stage least 

squares (2S1S) arrl finds critical wages (beyorrl which the supply curve 

is negatively sloped) that are "less than one starrlard deviation above 

the mean wage for the respective specialties, inplying that for a 

substantial rn.nnber of plysicians in these specialties, the income 

effect daninates the substitution effect" (Vahovich, 58). 

Boulier (1979) estimates an hours equation for self-enploye:::i 

dentists as part of a system of equations where the focus is the 

supply of dental care to patients. F,quations in the m:del are 

estimated irxtividually using Ordinary I.east Squares (OlS) . In place 

of a wage arrl wage squared tenn in the hours equation Boulier uses the 

cost of an extraction arrl its square on the grourrls that "the relation 

between hours worked arrl net incane per hour is camplex arrl not 

analogous to that between hours worke:::i arrl wage rates for employe:::i 

persons" (Boulier, 892). If the cost of an extraction is a suitable 

instrument for the wage, his use of OlS can be justifie:::i as an 

inst.runEltal variables (IV) prcx:::edure. 7 Boulier f:i.nds evidence of a 

backwaro. bending supply curve of labor for dentists. 

Scheffler arrl Rossiter (1983) examine the effect of different 

incentive schemes on the labor supply decisions of dentists. D.many 

variables are include:::i in the labor supply equation for the foll~ing 

in:::entive scherres: (1) net incane only, (2) fixe:::i salary only, (3) 

salary plus unequal share of net incane arrl (4) unequal share of net 



incare; the reference group being solo practitioners. 'Ihey report 

that "dentists on fixed salary worked IOC>re hours per week 

(awroximately 6 m::>re hoors per week) and worked ITOre weeks per year 

(awroximately 2 m::>re weeks per year) than solo dentists who receive 

net practice incare only, ceteris paribus" (Schleffer and Rossiter, 

37) . 'Ihese results are rather surprising but the authors do not 

aocount for them. 
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Kehrer (1976) estimates weekly hours worked and wage equations 

for male and female physicians separately using AMA data from the 1973 

Periodic SUrvey of Rlysicians. 'Ihe method used is 2SIS although she 

actually reports OIS estimates of the wage equation. One possible 

problem with her specification is that hours and its square are not 

treated as errlogenous in the wage equation and only the wage but not 

its square appears in the hoors equation. 'Ihe smaller number of 

d:lservations on females (288 versus 2,962 for males) results in fewer 

significant in:iepen::1.ent variables in the female equations. Kehrer 

fin:is that female physicians show a negative supply response to 

increases in the hourly wage, whereas for males the effect is 

positive. 

one of the included explanatory variables is EMPIDYEE defined 

as "a binary variable set equal to one if 50 percent or ITOre of a 

JX1ysician1s 1972 net incare was in the fonn of salary" (Kehrer 1976, 

543). 'Ihis variable is not catparable to the variable EMPIDYEE used 

in my study which is coded 1 if the physician reports errployee status . 

'lhe coefficient on EMPIDYEE is negative and insignificant in Kehrer's 

ors estirnate of the wage equation for wanen, rut it is negative and 
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highly significant in the wage equation for nen. She concludes 

"employee status is associated with a 12 percent negative differential 

in halrly net irxx:rne for men i;:oysicians, but not with any significant 

lass for wanen, ceteris parib.ls" (Kehrer, 535). In her 2SIS estil'l'lates 

of -weekly hours worked equations the coefficient of EMPIDYEE is 

negative arrl significant in the female equation whereas it is positive 

and cx::q,letely insignificant in the male equation: 

Enployee status is associated with significantly fewer-
11 percent-hours worked per week in the female 
equation, but not in the male equation. 'Illus, employee 
status seems to q,erate on annual net incane in:lirectly 
for wcrnen, through its association with fewer hours 
worked, but directly for nen, through its association 
with lower net incane per hour. (Kehrer, 541) 

Kehrer reports a f.in:ling by Fhelps (1968) that female physician­

employees work fewer hours than other female physicians arrl that the 

likelihood of employee status for female physicians is increased by 

the presence of yo..n-q children. '!his suggests that employee status i s 

chosen by female i;:oysicians with a high dernarrl for nornnarket time. 

For employed nen, hc,;.,ever, lower wages than self-employed nen coupled 

with awroxirnately the same hours as the self-employed is consistent 

with the hypothesis that male i;:oysicians will "resort" to salaried 

positions if their labor market cg:x:>rtunities are pcx>rer. 

In a 1984 article Mitdlell examines the reasons why female 

i;:oysicians \¥Ork fewer hours than their male camteJ:parts. She 

reestimates Kehrer's -weekly hours equations usin;J NORC data for 1978-

1979 arrl includes wage arrl its square as explanatory vari ables. 

Mitdlell's results suggest that male i;:oysicians are on the negatively 
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sloped portion of their labor suwly curve whereas female i.nysicians 

~ to be on the vertical portion of their labor suwly curve. 

Mitchell iocludes an explanatory variable, EMPLOYEE, described 

as a salaried i:nysician. Her definition of EMPLOYEE is m:,re 

restrictive than that used in my study, rnean values are o. 02 and o. 04 

for men and wanen respectively, while the mean value of EMPLOYEE in my 

study is 0.29. In the Mitchell study male Ji,.ysician-employees appear 

to work alnost four hours less per week and nore than a week less per 

year than their self-enployed counterparts. On the other harrl, 

salaried female i.nysicians ~ to work the same number of hours and 

weeks as self-enployed female i.nysicians. 'Ibis is in direct contrast 

to Kehrer's fin:tir¥Js that male employees work less than self-enployed 

male i.nysicians and that employed females work less hours than self­

employed females. Mitchell f.irrls that being married--but not the 

presence of children-is the IrOSt significant deterrent to female 

i.nysicians workirx;J lorg hours. Married female Ftiysicians frequently 

are married to i.nysicians8 and joint labor suwly decisions within 

wealthy families ai::pear to ena:,urage female Ftiysicians to deenphasize 

work despite their high earnin:Js potential. 

Hurdle and 1?q)e (1989) enploy the data set used in this study, 

as well as earlier NORC data sets to examine trerds in i.nysician 

productivity and the determinants of plysician productivity. '!heir 

JOOdel of plysician productivity is specified as folla,.,s (Hurdle and 

Pq)e, 102): 

V /Y = (V /H) * (H/Y) 



Where: V/Y = annual prcx:luctivity (patient visits per year) 

V/H = hourly prcx:luctivity 

H/Y = work effort 
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r:ata lilnitation.s prevent them fran estimatin:J a prcx:luction function 

for enployed physicians an:i so the prcx:luction function is estimated 

for the self-errployed alone. However, they do include observations on 

errployed :p1ysicians when est:ilnatirg the 'WOrk effort function. '!his 

gives an acx:urate picture of Ii'lysician prcx:luctivity only if employed 

Ii'lysicians are identical to the self-employed in their usage of 

noJ'1Iilysician inputs. My theoretical work shc:Med that ernployed an::1 

self-employed Ii'lysicians prooably differ in their usage of 

noJ'1Iilysician inputs an:i therefore this approach may be unwise. 

Hurdle an:i Pope estimate reduced form work effort equations 

(not labor supply functions) with (1) annual patient care office hours 

an:i (2) annual patient care total hours as depen:ient variables. 'Ihese 

two neasures specifically exclude administrative hours which are 

incltrled in Yrr:f measure of the depen:ient variable. However, since 

Hurdle an:i Pope focus on prcx:luctivity, which they define as visits 

produced per year, their definition of the depen:ient variable is 

awrq>riate here. 'Ihe authors include an irrlepen:ient variable, 

EMPIDYEE, which is not described wt which has a mean of O .17. '!he 

coefficient on EMPIDYEE is negative an:i significant in the work effort 

equation. 

'Ihe evidence presented above is mixed. Enployee status may 

have a negative effect on labor supply: however, Kehrer disputes that 

for male t:hysicians, Mitchell d.isp.ltes that for female Ii'lysicians, an::1 
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Scl11.effer and Rossiter fini that enployed dentists work harder than 

dentists who are residual claimants. 'Ihe effect of enployee status on 

the wage is ambiguous. It is difficult to make direct comparisons 

between the articles cited above and my work due to differences in 

specification and focus, and differences in the definition of 

EMPlOYEE. 

Estimation of Labor Demand and SUpply functions 

Expressions for M, (labor supply) under several different 

incentive schemes were derived in chapter III from a sinple Cobb­

Inlglas utility function maximized subject to time and~ 

cx>nstraints. 'Ihe estimated labor supply function differs from the 

expressions for M, from chapter III in several waysr At an enpirical 

level no satisfactory proxy for "ethical feelings" could be found. 

'Iherefore utility is redefined as a function of leisure time and 

cx,nsurrption of market goods only. 9 'Ihe Cobb-Inlglas functional fonn 

does not pennit a backward berrling SlJI:PlY curve of labor and, for 

enpirical p.n:p:>SeS, it was felt that such a specification was 

awropriate. 'Iherefore, wage and its square appear in the estimating 

equation. 'Ihe testable hypothesis fran chapter III, that salaried 

i;:nysicians SlJI:PlY less labor than i;:nysicians paid under incentive 

based reiml:ursement, deperds upon the utility parameter on incare (B) 

bein;J relatively "small". A backward bending labor SlJI:PlY curve 

inplies that in a ItOre flexible utility function an equivalent measure 

of .8 may decline as the wage increases. 'Ihus, at very high wages 

enployees may not supply less labor than wage earners. 'Ihe estimating 



equation includes duntny variables reflectirq in::lividual 

characteristics that might be expected to influence a physician's 

"taste" for leisure versus market goods. An intercept tenn is 

irxx>rporated in the estimating equation. 
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F.quilibrimn wage and lalx>r supply result fran the interaction 

of deman:i and sui:ply. F.quilibrimn in the lalx>r market for an 

in:lividual {i1ysician is defined by the following system of equations: 

D1 ;::::: D(w1) 

S1 ;::::: S(w1 , U) 

o, ;::::: s, 

Where D1 and s1 are the dernarrl for, and supply of, in::lividual lalx>r, 

respectively. U is unearned income. Typically, this market is 

specified recursively, so that in::lividuals are wage takers regardless 

of hours supplied: the wage offer does not deperrl up:m hours of work. 

Alternatively, when the wage does deperrl upon hours, estimates of one 

equation in the system using ors will lead to estimates that are 

biased and irxx>nsistent. ,o 

Wages and hours may well be detennined simultaneously. 

Aa:x:>rding to Barzel (1973) and Killin;Jsworth (1981) marginal 

productivity may not be constant across the lerqth of a workirq day 

and therefore the marginal and average wage will likely differ. '!'here 

is a "warm up" period at the beginnirq of a workirq day durirq which 

workers settle into the day's tasks. Beyorrl a certain critical number 

of hours per day marginal productivity will fall due to "fatigue 

effects". Killin;Jsworth also cites the existence of fixed and quasi-
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fixed costs of enployment to enployers such as roll calls an:i harrling 

CA.It assigrunents which ''may make marginal pra::luctivity net of such 

costs a function of hoors worked even if gross marginal pra::luctivity 

is cxmstant" (Killin3'sworth, 21) .
11 

Sane of the other variables may be errlogenous. It would be 

~ly catt)licated to estimate a nm.el in which all the possible 

interactions between variables are reco;Jl1ized but it is necessary to 

examine the possibility for the variables with which one is IOC>St 

cxmcerned. In my work these variables are EMPLOYEE and HM:)50. 

'lherefore, I test for the errlogeneity of HM:)50 and EMPLOYEE in 

addition to WAGE, WAGJ:!-, HCORS, an:i HOORS2 . 

'lhe Hausman Test (Hausman 1978) is a general test of the 

specification of an estimatin;:J equation that may provide infonnation 

as to whether an irrlepen::ient variable is correlated with the error 

tenn. It requires runnin:J the followin;:J regression: 

I'\ 

Y=XB+xa+v 

I'\ 

Where B arrl a are coefficients, Vis an error tenn an:i Xis "a 

suitably transformed version of X'' (Hausman, 1252). Specifically, the 
I'\ 

Hausman test is a test of the significance of the coefficient of X (a) 

where I\., the alternative hypothesis that a = O, inplies the 

orthogonality assurrptian fails (i.e., X is correlated with the error 
I'\ 

tenn) . An alternative estimator, X, nust be fourrl that is consistent 

l.ID:ier both the null an:i alternative hypotheses. Predicted values of X 

are suitable since they are correlated with X but uncorrelated with 



the error tenn-so they are oonsistent whether Xis correlated with 

the error term or not. 
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Predicted values of the suspect variables are included in the 

estimating equation alorg with the actual value of the variables. t­

statistics for the coefficients of the predicted variables are 

reported in table 7. '1he wage ai;:p:.ars to be errlogenous in the hours 

equation: the t-statistic for the coefficient of predicted wage 

(IWAGrnAT) is 5.8. Similarly, hours a~ to be errlogenous in the 

wage equation: the t-statistic for the coefficient of predicted hours 

(IHRSHAT) is 1. 8. 'Ille variable HM:)50 does not appear to be errlogenous 

Variable 
Nane 

IHRSHAT 

I..WAGEHAT 

EMFHAT 

HMJHAT 

Table 7-Results of the Hausman Tests 

Wage F,quation 
t-statistic 

1.8 

0.5 

0.3 

Hours F.quation 
t-statistic 

5.8 

1.4 

in the wage equation (it is not irx;ltrled in the hours equation) : the 

t-statistic for the coefficient of predicted Ht-D50 (HMJHAT) is 0.3. 

EMPIDYEE does not cq::pe.ar to be errlogenous in the wage equation: the t­

statistic for the coefficient of EMFHAT bein;J 0.5. 

Several problems may eirerge in conductin:J the Hausman test. It 

may be sensitive to: (1) the order in which the variables are testerl, 

(2) which additional variables are included in the estimating equation 
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as irrlepen:ient variables arrl (3) the exact dloice of instrurrents used 

to form the predictions. Proolems arise when testirg for the 

en:iogeneity of EMPIDYEE in the hc:m"s equation. EMPI.DYEE does not 

~ to be en:iogenous in the hc:m"s equation but this result is 

sensitive to the dloice of instrurrents used to predict I.WAGE, lll'AGff, 

arrl EMPI.DYEE. Based on the :rrost plausible set of instnnnents the t­

statistic for the coefficient of predicted EMPI.DYEE is 1.4. Since 

:rrost attempts at the Hausman test shCM that it is appropriate to treat 

El-1PIDYEE as an exogenous variable in both the hours and wage equations 

this is the approach taken. 12 

ors estimators are generally unsuitable for estimating a 

s:inultaneous equation system. In this study labor demand and supply 

equations are estimated usirg the TV technique which replaces the ors 

estimator, B = "i:xjf'D{-, with the estimator B' = I:zy~, where z is an 

instrurrent dlosen to replace x. In large sanples, as~ that z is 

uncorrelated with the error tenn, 8' is a consistent estimator (in 

snall sanples ors may still be preferred). In this study predictions 

of the en:iogenous variables are ootained fran "first stage" 

estimations. 'lbe predicted values of the en:iogenous variables serve 

as i.n.struioonts in the estimatirg equations. In tables 8 arrl 9 ors 

estimates are provided alOil:JSide TV estimates for canparison. 

'lbe labor suwly function to be estimated is specified as 

follows: 



I.HCORS = INl'ERCEPl' + IWAGEfiAT + IWAGEHA'i + OlHERINC + AGE + AGFf- + 

EMPI.DYEE + FEMAIE + SmGI.E + NORIH + CENI'RAL + SCUIH + PED + 01:GYN + 

GENERAL+ INTERNAL+ GRPSZ2 + GRPSZ35 + GRPSZ610 + GRPSZGlO + 

MUI!I'SPEC 
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'!he i.nstnnnents used to predict IW\GEHAT arrl I.WAGEHAit are: EXP, EXP2, 

B'.lARD, HM:>, EMPI.DYEE, MDPC, PEROFF, PERAIJ.ITN, EI.DERLY, NWHITE, FEMAIE, 

NORIH, CENI'RAL, SCUIH, '!a-lN, PED, 01:GYN, GENERAL, INTERNAL, PCINC, 

GRPSZ2, GRPSZ35, GRPSZ610, GRPSZGlO arrl MULTSPEC. An "L" in front of 

a variable nane in::ti.cates that it is entered in log fonn. 'Ihe use of 

the double log fonn m3anS that the coefficients of the right hand side 

variables can be interpreted as elasticities arrl the slopes are 

functions of the levels of the variables. 13 All the variables are 

described in table 3 except GRPSZ2, GRPSZ35, GRPSZ610, AND GRPSZGlO 

which are dummy variables for gro..ip sizes 2, 3-5, 6-10, arrl greater 

than 10 respectively-the anitted category beirg solo practitioners. 

A firrl:in;J of a positive sign on IWAGEHAT arrl a negative sign on 

IWAGEHA'i is evidence in ~rt of the backward berrli.rg supply curve 

of labor. '!he inclusion of AGE?- in the hours equation recognizes that 

peak -work effort for m::>St -workers is concentrated in the middle years. 

'!he lr.'eeks equation is fonilll.ated similarly except that !WEEK 

replaces I.HCORS as the depen:lent variable an:i the predicted values of 

weekly wage, li'MAGEliAT, arrl weekly wage squared, ~, replace 

IW1IGEHAT arrl rnAGEHA'i as irxieperdent variables. WWAGE, the weekly 

wage, is co:nstnicted by nultiplyirg WAGE by HCORS. llMAGEHAT arrl 



~ are predicted by regress.i.n;J IWWAGE arrl I.WWAGE2 against the 

saire set of instruments used to predict l.W\GlliAT arrl I..WAGEHA't'. 

'llle wage equation to be estill'lated is specified as fella.JS: 

IW\GE = INTERCEPI' + IHRSHAT + I.HR.SHAii + EMPIDYEE + HM:>50 + 
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EXP+ EXff + OOARD + I.MDPC + LPEROFF + LPERAI:MIN + I.EIDERLY + NWHITE + 

FEWu.E + NORIH + CENI'RAL + SCUIH + 'IOJN + PED + OB::;YN + GENERAL + 

INl'ERNAL + LPCINC + GRPSZ2 + GRPSZ35 + GRPSZ610 + GRPSZGl0 + MULTSPEC 

'Ihe instruments used to predict IHRSHAT arrl I.HR.SHAit are: AGE, AGF!-, 

FEWu.E, SINGIE, mPIDYEE, OIHERINC, NORIH, CENTRAL, SCUIH, PED, OB::;YN, 

GENERAL, INI'ERNAL, GRPSZ2, GRPSZ35, GRPSZ610, GRPSZGl0 arrl MUilI'SPEC. 

Again "L" denotes the variable is entered in log form. 

'Ihe hours equation is identified by the exclusion of EXP, EXE:f, 

HM:>50, OOARD, I.MDPC, LPEROFF, LPERAI:MIN, I.EIDERLY, NWHITE, arrl LPCINC. 

It seems reasonable that a Ehysician's age will influence his labor 

supply arrl experience will exert rrore influence on his wage. HM:>50 

does not appear in the hours equation because be.i.n;J committed to an 

HM:> should not have any i.rrleperrlent effect on labor supply. OOARD is 

not~ to exert any direct influence on a !ilysician's choice of 

hoors-althcA.lgh as an i.rrlicator of quality it may well affect the 

wage. IP.EX>FF arrl I.PERAIMIN, as proxies for a.itp.It cx::rrplexity, may 

influence the wage but sha.ild not directly affect hours. IMDPC, 

I.EIDERLY, arrl LFONC are demarrl side variables arrl no apparent case 

can be made for includi.n:] them in the labor supply equation. NWHITE 

may influence demarrl due to discrimination but there is no expectation 

that race will influence the taste for leisure. '!he wage equation is 



identifie1 by the exclusion of AGE, AGFf-, SINGIE, and OIHERINC which 

a.re not expected to exert any direct influence on the wage. 
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Selectivity bias is a potential prd::>lern in any estimates of 

labor si;q::ply functions l:ut in this study, given the high earnirgs 

potential of :p1ysicians whidl inply high participation rates, the bias 

associate1 with the exclusion of nonworkers is likely to be small. 

'Ihe Empirical Results 

E.stimate1 coefficients and t-statistics for the hours, weeks, 

and wage equations are reporte1 in tables 8 and 9. Both IV estimates 

and OIS estimates are given for purposes of comparison. 'Ihe adjuste1 

"ft terx3s to be rather low ( o .15) for the IV equations, in the ors 

equations it is inflate1 by the spurious correlation between HOURS and 

WAGE since WAGE = INCOIB/HOURS. 14 

In the hours equation (table 8) many of the explanatory 

variables are significant at the 0.05 level or better. In the IV 

equation IWAGEHAT and 1WAGEHA'i a.re significant and have the expected 

signs as a.re lWAGE and~ in the OIS equation, although the 

coefficients are very different in magnitude. 'Ihe IV estimates inply a 

backward ben'.iirg supply CUIVe of labor at log of the hourly wage of 

2.48 whereas the ors estimates show the critical wage to be 1.69. 

In::reasin;J age~ to be associate1 with increases in hours 

worked up to 51.5 years of age. EMPLOYEE and FEl1AIB have the expected 

negative signs and both a.re highly significant. SINGIE was not signed 

a priori since married :p1ysicians might be expected to work m:,re hours 

due to their greater financial responsibilities-or less hours due to 
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Table 8-F.stimates of labor Supply Functions 

Hours per Week Weeks per Year 

In::lependent 
Variable r:v ors r:v ors 

-IWQliAT (+) 2. 723 0.240 

il'lAGEHA'r 
(5.012l, (0.368) 

(-) -0.550 -0.014 
(6.347) - (0.294) -I.WAGE(+) 0.253 0.417 

IllAGFf 
(3.969l, (5.136l, 
-0.047 -0.032 

- (7.244l, - (5.495l, 
AGE (+) 0.034 0.021 0.012 0.016 

AGF!- (-) 
(6.052l, (4.674~ (3.982l, (3.00ll, 
-0.000 8 -0.000 -0.000 C -0.000 d 

(4.808).,. (4. 611,l. (2.931,l. (5.841,l. 
EMPLOYEE (-) -0.109 -0.069 -0.043 -0.052 

( 4. 566,l. (3.138,l. (3.079] ( 4. 812,l. 
FEMAIE (-) -0.171 -0.151 -0.040 -0.053 

(6.027) (5.697) (2.485) (4.070) 
SINGIE 0.022 0.010 0.014 0.011 

(0. 781) (0.397) (1. 051) (0.871) 
OiliERINC (-) -0.031 -0.026 0.010 0.009 

(1. 770) (1.588) (1. 163) (1. 149) 
NORIB 0.036 0.013 -0.017 -0.014 

(1.401) (0.558) (1.421) (1.171) 
CENI'RAL 0.106 0.044 -0.006 0.000 

c 4 .143 l (1.917,l. (0.452) (0.053) 
SWIH 0.076 0.063 0.015 0.024 

(3.043) (2.918,l. (1.163) (2 .195) 
PED -0.056 -0.064 0.016 0.014 

(2.032) (2.603) (1.229) (1.179) 
OmYN 0.389 0.119 -0.012 0.023 

(9.046) (4.594) (0. 393) (1. 767) 
GENERAL -0.042 -0.043 0.017 0.014 

(1.5511, (1.657) (1.261) (1. 077) 
mrERNAI, 0.108 0.030 -0.008 0.003 

(4.4681, (1.434).,. (0.586) (0. 250) 
GRPSZ2 (-) 0.124 0.067 -0.010 0.002 

( 4. 544,l. (2. 794) (0.683) (0.202) 
GRPSZ35 (-) 0.124 0.050 -0.019 -0.002 

(4.104).,. (2.270J (1.176] (0.144) 
GRPSZ610 (-) 0.183 0.091 -0~049 -0.028 

(3.893,l. (2.245).,. (1.974) (1.396) 
GRPSZGl0 (-) 0.330 0.119 0.004 0.038 

(6.233) (2.953) (0.113) (1.909) 



Irrlepen:ient 
Variable 

Table a-continued 

Hours per Week 

ors 
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Weeks per Year 

IV ors 

MUI11'SPEC ( +) 

Adj. fl-
# of obs. 

-o.osl" 
(2. 624) 
0.15 
1247 

-0.050 
(1.691) 
0.25 
1247 

-0.005 
(0.297) 
0.07 
1247 

-0.011 
(0. 724) 
0.11 
1247 

* I I t Sigru.ficant at the 0.05 level 
.... . . . S1gru.f1cant at the 0.01 level 

8COefficient without roundirg is -0.000336841 

bCoefficient without rounding is -0.000242394 

cCOefficient without rounding is -0.000110877 

dCOefficient without rounding is -0.000152529 

eCoefficient without rounding is -0.0005996686 

Note: 'Ihe t-statistics for the coefficients are in parentheses 

their higher demarrl for nonrnarket time, particularly in the presence 

of duldren. 'Ihe coefficient of SINGLE is not significantly different 

fran 0. OIHERINC has the expected negative sign an::l it is approaching 

significance. 

Rlysicians in the NORIH, CENI'RAL, arxi SOUIH regions work nore 

hours than i:nysicians in the WEST region. '!his may reflect 

unobservable differences in preferences that cause i:nysicians who 

place a higher value on leisure time to select western locations. 

Pediatricians work less than family practitioners, general 

practitioners would appear to work similar hours to family 



practitioners an:i cl::istetrician-gynea:>logists work significantly nore 

hoors than family practitioners. 
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Cont.racy to the hypothesis that larger groups provide better 

qportunities for leisure, all the group size dummies cane in positive 

an:i significant. '!his result can probably be attributed to 

und::lservable differences in institutional arrangements (such as better 

m::mitori.rg of Ji1ysicians) that result in Ji1ysicians in larger groups 

worki.rg m::>re hours. It was hypothesized that physicians in 

multispecialty groups would work rrore hours since they may receive 

nore referrals than Ji1ysicians worki.rg in si.rgle specialty groups. 

Since the coefficient of MUI.['SPEC is negative an:i significant this is 

either not the case, or sare other unaccounted for difference in 

practice in mul tispecial ty groups is causi.rg this result. 

'Ihe IV weeks equation (table 8) has an adjusted 'ft- of 0.07 an:i 

few of the irrleperrlent variables are significant. I.acJc of explanatory 

power an:i insignificant coefficients for weeks-worked equations are 

c:anrron in the literature an:i appear to be the result of the lacJc of 

variability in weeks worked per year. 'Ihe coefficients of IWWAGEHAT 

an:i ~ are ccrrpletely insignificant in the IV equation, 

alt:ha.¥3l'l they have the ex>rrect sign an:i are highly significant in the 

ors estimation. 'Ibis points to one of the problems with usi.rg OI.S 

since 11ex>rrect" results may lead the researcher into assumi.rg that the 

estimati.rg equation is ex>rrectly specified-when tests for errlogeneity 

clearly shc:,..,r ors .estimation to be inappropriate. 

'Ihe coefficients on IWAGEHAT AND IWAGEHAT in the IV equation 

imply that the suwly of weeks berrls backwards at a log of the weekly 
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wage of 8. 57. 'lhe coefficients of AGE and N;Ff- are significant and 

have the expecte::l sign. 'Ibey inply a critical age of 54 years which 

is very similar to the result fran the hours equation. 'Ihe 

coefficient of EMPI.DYEE is significant in the weeks equation and has 

the expected negative sign. Bein;J an errployee appears to be 

associated with fewer weeks worked per year in addition to fewer hours 

worked per week. Specialty choice has no discernible effect on weeks 

worked per year, at least for these five specialties. Differences in 

hours worked per year by specialty appear to manifest thernsel ves in 

di fferences in hours worked per week not in weeks worked per year. In 

tenn.s of weeks worked per year being in a group appears to have the 

expected negative effect on labor supply, except for groups greater 

than 10, although it is significant only in the case of physicians 

working in groups containin;J 6-10 physicians. 'Ibis suggests that the 

increased opportunities for leisure that occur when physicians work in 

groups may be experienced in terns of rrore vacation weeks per year, 

while hours worked per week appear to be higher for groups. 

'Ihe adjusted Ft for the IV estimate of the wage equation (table 

9) is 0.13 which means this equation explains only a small portion of 

the variation in wages between JX1ysicians. In the IV estimation 

IHRSHAT and I1iRSHA'I'2 are significant and have the expecte::l signs 

(:positive and negative respectively). In the ors estimates I.HOORS and 

I.HCORS2 both have negative signs although they are insignificant. 'Ihe 

coefficients on IRRSHAT and IHRSHAT2 in the IV equation :iltply that the 

hoorly wage declines beyorrl a log of the weekly work effort of 3.97. 



Imeperrlent 
Variable 

lHRSHAT (+) 

IHRSHA'.t (-) 

I.HaJRS (+) 

IHaJRS2 (-) 

EMPI.DYEE 

HM:>50 

EXP (+) 

EX# (-) 

EOARD (+) 

I.MDFC (-) 

IPEROFF (-) 

Table 9-Estimates of Wage F.quation (Deperrlent 
Variable Hourly Wage) 

IV 

-31.997 
(3.690). 
-4.025 
(3. 585) 

-0.038 
(0. 549) 
0.186 

(1. 793) 
(0.013) 
c1.699l 
0.000 

(0. 533) 
0.097 

(2.441) 
-0.076 
(2.065). 
0.171 

(3. 370) 
IPERAI:MIN(-) -0.015 

(0.635) 
IEIDERLY ( +) 0.076 

(1. 716) 
NWHITE (-) -0.074 

(1.450) 
FEMAI.E (-) 0.4049 

(0.436) 
NORIH 0.093 

(1.684) 
CEN'l'RAL 0.069 

(1.177) 
SCXJIH 0.154 

(2.303) 
~ (+) 0.076 

(1.373) 
PED 0.029 

(0.403). 
OIGYN 0.641 

(7 .465) 
GENERAL -0.129 

(1.501) 
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ors 

-0.598 
(1.228) 
-0.029 
(0.464) 
-0.093 
(1. 980) 
0.113 

(1.167). 
0.033 

(6.120). 
-0.001 
(5.535). 
0.102 

(2.783) 
-0.053 
(1.563) 
-0.080 
(1.579) 
-0.034 
(1.585) 
0.046 

(1. 130) 
-0.058 
(1.227) 
-0.138 
(2.524) 
0.031 

(0. 620) 
0.037 

(0.748). 
0.121 

(2. 585) 
0.071 

(1.383) 
0.020 

(0.373). 
0.409 

(7 .364) 
0.003 

(0.052) 
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Table 9-COntinued 

In:iepen::lent 
Variable IV OIS 

... ... 
INI'ERNAL 0.193 0.129 

(3. 871) (2.860) 
I.PCINC (+) 0.091 0.019 

(1.012) (0.223,l. 
GRPSZ2 0.070 0.155 

(1.221) (3.147). 
GRPSZ35 -0.019 0.205 

(0.261) (4.417,l. 
GRPSZ610 0.026 0.230 

(0.264) (2. 716,l. 
GRPSZGlO 0.084 0.363 

(0.779) ( 4 .197) 
MUilI'SPEC 0.064 -0.042 

Adj. Ft 
(0.817) (0. 675) 
0.131 0.25 

# of obs. 1247 1247 

* . . . S1gruf1cant at the 0.05 level 
..... S1gruf1cant at the 0.01 level 

8Coefficient on EXP2 (without roun::tin:J) is -0.0001088465 

Note: 'Ibe t-statistics for the coefficients are in parentheses 

('Ibe average weekly hours reported by all physicians is 49 hours). 

oo>IDYEE has a negative sign rut it is cc:mpletely insignificant while 

HM:>50 is positive am on the verge of bei.n;J significant. Contractual 

arran;Jements do not appear to have any obvious effect on wages. 

Pediatricians, internists am general practitioners do not earn 

significantly different wages frcm family practitioners. 

Obstetrician~logists, on the other han:l., have a positive wage 

differential that is highly significant. EXP am EXP2 are not 

significant in the wage equation--but the coefficients on EXP and EXP2 
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i.Irply that the wage begins to decline beyorrl 60 years of experience--a 

figure that is ootside the ~e for all p,.ysicians. OOARD is 

positive an:i significant as would be expected since it proxies 

Iilysician quality. 

SUrprisingly, I.PEROFF is positive an:i significant. It was 

hypothesized that a high percentage of tin-e spent seeing patients in 

the office was an in:licator of a less carplicated output mix. '!his 

result may be attributable to unobservables in output mix. 

Alternatively, physicians sperrling a large percentage of their tin-e in 

the office may have higher remuneration per hour of roodical practice 

because of the efficiency gains associated with specialization. 

LPERAtMIN had the expected negative sign although it is not 

significant. 

'Ihe coefficient of IMDPC is negative an:i significant--higher 

Iilysician density has a depressing effect on physician remuneration. 

lEI.DERLY is positive although not significant. HCMever, its 

positive sign is consistent with the view that a high elderly 

population in the county in which the physician practices is an 

in:licator of high demarxi for physician services. 

'Ihe coefficient of NWHITE is negative an:i insignificant. 'Ihe 

predicted negative sign arises fran the p::,ssibility that racial 

discrimination on the part of enployers, other Iilysicians, or patients 

may depress the returns to oonwhite p,.ysicians. 'Ihe coefficient of 

FEMAI..E is positive although not significant. '!here is certainly no 

evidence to suggest that being female is associated with lower hourly 

wages. Female physicians clearly earn less than male physicians, but 
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the difference would appear to be attributable to differences in hours 

"WOrked, specialty choice, am enployment status. However, all 

disaJSsion of female i:nysicians, either in tenrLS of their hours or 

wages nust be tentative, since the PPCIS alorg with nost surveys 

specifically excludes part tirne workers-am they are likely to be 

disproportionately female. 

Rlysicians workirq in the NORIB, CENI'RAL am saJlli regions of 

the country appear to earn m:>re than those located in the WEST region 

although only in the case of the saJlli is the coefficient significant. 

'la-m was included to reflect the higher cx:>st of living in urban areas. 

As expected 'la-m has a positive sign although it is not significant. 

Conclusion 

'Ihis c.hapter detailed the estimation of simultaneous labor 

deman:i am supply functions using two measures of labor supply. '!he 

principal interest was the inpact of enployee status on the labor 

supply arrl the wage of i:nysicians. It is fourrl that enployee status 

has a negative effect on the hours suwlied per week by i:nysicians arrl 

rx> effect on the number of weeks suwlied per year. On the wage side 

enployee status does oot appear to be associated with any reduction in 

ccrcpensation per time period. 'Ihis is consistent with a "suwly-side" 

explanation for the existence of i:nysician-enployees (i.e., sane 

i:nysicians express a preference for the lifestyle afforded by a 

salaried position). 



Notes 

½here is sare controversy about whether such a surplus 
actually exists. Hurdle am Pepe provide evidence of a decline in 
i:nysician productivity between 1975 am 1984 that partially offsets 
the effects of increasing numbers of i:nysicians. 
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2rn support of such a contention it is noted in chapter IV that 
i:nysician-employees are nore cx:xmoon in areas of high i:nysician 
density-although these would also seem to be areas of high physician 
demarrl. 

3'Ihe alternative explanation for any observed reduction in work 
effort on the part of enployed physicians is that since enployed 
physicians are not directly canpensated for marginal work effort they 
have an incentive to sh.irk. 

4rn an earlier specification of my nodel I examined the 
possibility of using the physician's custcxnary fee as a proxy for the 
wage . 'Ihis idea was abarrloned partly because the simple correlation 
coefficient between the wage arrl the customary fee was approximately 
equal to zero. 

5Kehrer (1976, footnote; 541-542) reports that, of female 
physicians resporrling to a question concerning the occupation of their 
husband, 49.6% reported being married to another physician. 

6.r'o the extent that ethical feelings influence labor supply we 
add to the unexplained portion of the regression equation by this 
omission. It may also lead to bias in the coefficients. 

7see, for exarrple, Intrilligator (1978, 384). 

8'Ihe other main explanation advanced for the relationship 
between hours arrl wages is not applicable to doctors since it involves 
the notion of productive COJ'lS\.lllPtion. In subsistence economies higher 
wages may improve the physical corrlition of workers arrl enable them to 
work longer hours. 

9with minor adjustments to the specification of the Hausman 
test EMPWYEE can appear to be errlogenous. In the instrumental 
variable estimation of the hours equation if EMPIDYEE is assumed to be 
errlogenous it does not alter coefficients or significance for 
variables other than EMPWYEE. For EMPWYEE, however, the assumption 
of errlogeneity in the hours equation results in a sign reversal from 
negative to positive am the loss of significance. 

lOD:>uble log functions are used here for convenience in 
interpreting elasticities. Results with these functions are superior 
in terns of the general significance of the coefficients. 
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11.nie IV technique utilizes predicted wages that should be free 
of measurement error an:i therefore it avoids the problem of spurious 
correlation (Borjas 1980, 414). 
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CliAPI'ER VI 

CDNCIIJSION 

Contribution of Dissertation 

'Ihis dissertation examines theoretical and empirical issues 

related to physician behavior. At a theoretical level, a model of an 

HM::> was developed to evaluate the role of ethics and remuneration 

schemes in the provision of care within an HM). 'Ihe model predicts 

that physicians will supply differing levels of labor supply and care 

depending on the way in which they are compensated. An assumption of 

ethics will raise physician labor supply and care under any 

compensation scheme considered. HCMever, ethical behavior only 

mitigates the effect of incentive schemes: there is no one 

"appropriate" level of care that an ethical physician will produce 

regardless of how he is corrpensated. 'Ihis means that ethics alone are 

not sufficient to ensure that :patients receive the correct amount of 

care. Salaried physicians have an incentive to overuse nonphysician 

inputs because they are a substitute for physician tiJne. Ethical 

physicians will overuse nonphysician inputs because they raise 

physician utility via their effect on :patient utility at no cost to 

the physician. 

An empirical test of one illlplication of the theoretical work 

was conducted. Simultaneous labor demand and supply functions were 
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estil'llated for pri:macy care ttiysicians. 'Ihe resu1 ts suggest that 

employed J;ilysicians suwly less labor than their self-enployed 

colleagues, both in tenn.s of hoors per week arrl wee.ks per year but no 

ai:parent differen:,es between the wages of the enployed arrl self­

eirployed emerge. 

FUture Research 

'Ihe nost inportant resu1 ts of my work are that salaried 

ttiysicians will ten::i to under-supply labor and may under-treat 

patients even if they are ethical. In addition, they will supply care 

usi.rq an inefficiently large rurount of nonphysician inputs. I was 

able to confinn the negative effect on labor supply at the enpirical 

level but many interesti.rq questions remain to be answered. 

It would be very desirable to obtain data on medical input 

usage by all i;nysicians includirg enployees. 'Ihe PPCIS data set 

systematically lacks infonnation on input usage by enployed 

ttiysicians. To the best of my knowledge th.is infonnation is currently 

not available. D:tta on inpit usage would enable one to test the 

hypothesis that salaried ttiysicians ten::i to overuse nonphysician 

inpJts. It is also of interest to ask what medlanisn-s enployi.rq 

hospitals use to nonitor ttiysician perfonnance arrl to prevent the 

overuse of other inpJts. 

Ikles it matter what type of organization employs ttiysicians? 

'!his question was not considered in th.is dissertation but it is 

possible that for-profit hospitals arrl not-for-profit hospitals differ 

in their treatnvant of salaried i;nysicians. Finally, arrl rather 
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esoterically, the question of :piysician ethics is very ilrportant 

althc:u;#l to date no satisfactory enpirical proxy for ethics has been 

fQ.InJ. 

Research on alternative institutional arrarqements in the 

medical irxiustiy is of great interest at the practical level due to 

the recent expansion in enrollment in such plans, am the large 

experxli:ture on health care both privately am :p.lblicly. 'Ibis 

dissertation provides~ insight into one issue in this area. 



APPENDIX A 

'IHE MALPRACTICE CX>NSTRAINI' ON 'IHE LEVEL 

OF CARE :i:RJVIDED 
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c may be thought of as a malpractice constraint on the level of 

care. care will be provided up to the point where the rnarginal cost 

of providing the last unit of care is equal to the expected marginal 

cost saving associated with avoidance of a lawsuit by providing the 

last unit of care. Some authors make the point that lawsuits and care 

may be positively related as doctors have to cover themselves in a 

litigious climate. I feel that this incentive is outweighed by the 

desire to cost rninimize--at least within the context of an HM::>. 

'Ihe HM::> seeks to maximize profit (1r), where: 

1r = R - Z 

In an HM::> R (total revenue) is fixed and Z (total cost) is: 

Where: S, = total cost of providing patient care in period T, 

excluding malpractice costs. 

Lr= number of lawsuits incurred in period T 

P1 = cost of one lawsuit-treated as a constant across 

lawsuits 



102 

'lhe cost of one unit of care is µ: 'lherefore: 

c; = µC 

Where: c = rnnnber of units of care provided.. 

'!he rnnnber of lawsuits is inversely related. to the arrount of 

care provided.: 

Lt:::: n;c 

Where: n = a constant. 

As n increases the probability of a lawsuit rises which means 

that for any given level of care the mnnber of lawsuits incurred is 

higher. '!his specification implies that once a lawsuit ocx:::urs there 

is a kncMn cost associated with it. I am assuming that it is the 

number of suits that is sensitive to the level of care provided.. 

F\lrthenoore, the relationship between the rnnnber of lawsuits arrl care 

is knc::Mn with certainty. Profit is therefore given by the following: 

1r = R - µC - PLO/C 

Maxbnizin;J profit with respect to c (the level of care provided.) the 

first order corxiltion is: 

Solvin'J for c, 'vrhere C is the profit naximizin'J level of care referred 

to in the text as the malpractice constrained level of care: 

C = (PLO/µ) 112 
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'Ihe partial derivatives of c with respect to P1 , n, andµ respectively 

are as follc:,.,JS: 

oc/oP1 = n112;2cP1µ) 1/ 2 

oc/on = P11;2/2(µ.n)1;2 

oC/oµ = -(Pin)l/2;µ1.5 

> 0 

> 0 

< 0 

The level of care provided is positively related both to the cost of a 

lawsuit (P1) and n, and negatively related to the cost of a unit of 

care (µ) . n can be regarded as a measure of the sensitivity of the 

number of lawsuits to the level of care provided. 

Competitive Markets for Medical care 

Is it possible that C is the market clearing level of medical 

care? If this were true then C would be the optimal level of care 

from a societal point of view, ignoring distributional considerations 

and also possible externalities. Since the market for medical care is 

characterized by poor infonnation this is unlikely to be so. 

Furthennore, an enrollee may not be responsible for choosing 

and paying for his c,.,Jl1 health insurance. 'fypically a worker receives 

health insurance as part of the benefits package from the finn in 

which he is en-ployed. 'Ihe errployer will face two competing 

objectives, to provide a conpensation package that is attractive to 

its workers and to minimize labor costs. If we make the assumption 

that the labor market is competitive the finn will have to offer the 
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market total c:x::rrpensation package. HCMeVer, to the extent that the 

errployee is unable to evaluate the quality of a health care scheme the 

errployer may not offer the oanpetitive level of health benefits. 

It does not seem reasonable to conceptualize C as bei.rq a 

ccmpetitive constraint given the particular features of the market for 

medical care. 'Ihro.¥Jha.It this paper C will be assumed to be set by a 

malpractice cxmstraint arrl hence c will constitute an inadequate level 

of care. 
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APPENDIX B 

'IHE REI.ATIONSHIP BEIWEEN MEDICAL CARE AND HEALTH 

It is clear that the patient is interested in obtaining health, 

not purcilasing medical care. Accxmiing to Pauly (1980) health is 

produced in the following way: 

where: H0 = existing state of heal th 

M1 = input of physician time into the medical production 

function 

~=input of nonphysician time into the medical production 

function 

H0 is a very important detenninant of the level of health 

actually achieved but H0 is partially beyond the control of the 

patient since it represents his genetic erx:lowement and random life 

experiences. However, as Fuchs and Zeckhauser (1987) point out, it is 

largely self-produced by the patient as a result of decisions the 

patient makes about lifestyle (diet, smoking, etc.) H0 is also 

partially determined by previous decisions by the patient to consume 

medical services. However, the concept of health is hard to model. I 

will be following the practice, common in the literature, of assuming 

that the patient is primarily interested in the consumption of medical 
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savices an::l that the cost of the savices ootained is a satisfactory 

proxy for the utility derive::l fran their use. 
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APPENDIX C 

SIMUIATION OF VAI1JES OF M1 

It is not possible to provide a value for Mi_8 arrl M1P. 

However, we have shown theoretically that M1
8 = M1P arrl that they are 

both less than M1
5E. Tables 10-13 show values for M1 in the other 

four cases (SE, W, WE, PE) based on differing assumptions about the 

parameter values. In each table one parameter is varied while the 

other parameters are set equal to o. 5. Total discretionary time 

available to the physician (T) is set equal to 12. M1 in each case 

does not vary as ¢2 varies, for the salaried ethical case arrl profit 

sharing ethical case M1 = 4.00, for the wage earning case M1 = 6.00, 

for the wage earning ethical case M1 = 7.20 for all values of ¢2. 

Table 10. Variations in a 

It is confinned that MlsE, Mlw' MlWE' arrl M1PE are all 

decreasing in a. Fu.rthenrore, for all values of a it can be seen that 

MSE<MW<MWE<MPE 1 1 1 1 • 

Table 11. Variations in B 

M1
8E is invariant with respect to changes in B. 'Ille ranking 

between M1 SE arrl M1 W is reversed at a value for B of . 3. If B < . 3 
then 



a 

0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 
1.00 

Note: 

B 

0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 
1.00 

Note: 

Table 10-Inpact of Variations in the level of a: 
on the Am::Junt of Mi SUpplied 

Mi SE==M, PE Miw Mi IE 

8.57 10.00 10.59 
6.67 8.57 9.47 
5.45 7.50 8.57 
4.62 6.67 7.83 
4.00 6.00 7.20 
3.53 5.45 6.67 
3.16 5.00 6.21 
2.86 4.62 5.81 
2.61 4.29 5.45 
2.40 4.00 5.14 

B = r = ¢ 1 = ¢z = . 5, T = 12 hours 

Table 11--Inpact of Variations in the level of B 
on the Amount of Mi SUpplied 

Mi SE==M, PE Miw Mi IE 

4.00 2.00 4.94 
4.00 3.41 5.68 
4.00 4.50 6.29 
4.00 5.33 6.78 
4.00 6.00 7.20 
4.00 0.11 7.55 
4.00 7.00 7.86 
4.00 7.38 8.13 
4.00 7.71 8.36 
4.00 8.00 8.57 

a = r = ¢ 1 = ¢z = . 5, T = 12 hours 
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., 

0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 
1.00 

Table 12-Inpact of Variations in the Level of., 
on the Annmt of M, SUpplied 

M, SE=Mi PE 

1.09 
2.00 
2.77 
3.43 
4.00 
4.50 
4.94 
5.33 
5.68 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

6.29 
6.55 
6.78 
7.00 
7.20 
7.38 
7.56 
7.71 
7.86 
8.00 

Note: ex = B = ¢ 1 = ¢?_ = . 5, T = 12 hours 

¢1 

0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 
1.00 

Note: 

Table 13--Impact of Variations in the Level of ¢1 
on the Annmt of M, SUpplied 

M, SE=M, PE M,w M, IE 

1.09 6.00 6.29 
2.00 6.00 6.55 
2.77 6.00 6.78 
3.43 6.00 7.00 
4.00 6.00 7.20 
4.50 6.00 7.38 
4.94 6.00 7.56 
5.33 6.00 7.71 
5.68 6.00 7.86 
6.00 6.00 8.00 

a=B='f=¢?_= .5, T = 12 hours 
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M, w < M, SE. For values of B greater than . 3 M, w > M, SE. When this was 

examined in chapter III it was foun:1 that what is ilrportant is the 

size of B relative to ., . M, PE is larger than M, SE, M, w, and M, IE for all 

values of B. 
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Table 12-Variations in r 

M,"' is constant since it derives from a staroard optimizing 

case. M, SE arrl M, IE arrl M, PE are increasing in r . 'Ihe ranking of the 

four cases is ex>nsistent across values of r-M, SE < M, 11 < M, IE < M, PE. 

Table 13 . Variations in ¢ 1 

M,"' is cx:>n.stant since it derives from the staroard optimizing 

case. M, SE = M, PE arrl M, IE are increasing in ¢ 1 • Ethical physicians 

~ly nore labor the higher the productivity of their awn time. 'Ihe 

wage earning physician also earns a higher income by supplying nore 

care. 
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