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(ABSTRACT) 

This dissertation focuses on three different aspects of physician pricing. The first 

is the use of the assumption in formal modeling that physicians have the same type of 

costs for different types of patients. The second aspect of physician pricing investigated 

here is physicians’ ability to change the name of a service in response to a fee cap 

without actually changing the price of the service. The third aspect investigated in this 

dissertation is the effect of posting physician prices on patient-initiated demand for 

physician services. All three of these aspects have potential implications for the 

discussion on health care reform. 

In Chapter One, I examine physician price response to fee ceilings set by third 

party payers. I use the realistic assumptions that physician’s have the same cost function 

for all their patients and physicians have increasing marginal cost. | Using these 

assumptions, I find that, in theory, a third party payer that uses fixed fees benefits from 

including every physician in the community. 

In chapter two, I use the medical claims data from a Fortune 500 firm (Firm) to 

evaluate physician pricing response to the Firm’s institution of fee ceilings. I find that 

physicians who are constrained by the fee ceiling systematically record a more expensive



office visit code than physicians who were not constrained by the fee ceiling. This result 

has implications for private insurers as well as government programs that fix physician 

fees. 

In chapter three I use a model of patient-initiated demand under uncertainty to 

examine the effect of posting physician prices on the demand for physician services. I 

find that requiring physicians with monopoly power to post all or some of their prices 

has no effect on the total patient cost associated with physician consultations, including 

the cost of untreated disease. If physicians compete in a Bertrand fashion, then requiring 

a physician to post the prices of all types of consultations results in lower total patient 

cost than posting only some prices.
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Introduction: Three Essays on Physician Pricing 

In the health economics literature, research on physician pricing and patient 

demand is sparse. Understanding the response of physicians to payment rules is 

essential to any policy of health care reform that includes altering physician pricing 

behavior. Although a large body of work exists on the response of medical providers 

to Medicare programs, many of these works focus on hospital utilization and not on 

physician pricing behavior. In an effort to understand the response of physicians to 

payment rules, this dissertation focuses on three different aspects of physician pricing. 

The first is the use of the assumption in formal modeling that physicians have the 

same type of costs for different types of patients. The second aspect of physician 

pricing investigated here is physicians’ ability to change the name of a service in 

response to a fee cap without actually changing the price of the service. The third 

aspect investigated in this dissertation is the effect of posting physician prices on 

patient-initiated demand for physician services. All three of these aspects have 

potential implications for the discussion on health care reform. 

In Chapter one, physician price response to fee ceilings set by third party 

payers is examined. Much of the literature on physician pricing in response to fee 

ceilings focuses on physicians’ response to Medicare pricing rules. The Medicare 

program is the single most extensive, legislated regulation of physician fees and the 

subject of frequent policy discussion and congressional debate. The introduction of 

managed care programs such as preferred-provider programs (PPO’s) broadens the 
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application of economic theory beyond Medicare to the private market for physician 

services. The most common market structure assumption is one of monopolistic 

competition.’ Using the assumption that physicians are able to price discriminate 

between managed care patients (including Medicare patients) and privately insured 

patients, all of these works employ the assumption that either costs are fully 

independent or marginal cost are constant. In chapter one of this dissertation, I use 

the standard model of monopolistic competition and introduce the more realistic 

assumption that physician’s have the same cost function for all their patients and 

physicians have increasing marginal cost. Using these new assumptions, I find that, 

in theory, a third party payer (such as a PPO or Medicare) that uses fixed fees can set 

the lowest fees by including every physician in the network of preferred providers. 

These results suggest that fee-setting managed care programs benefit from including 

every physician in the community. The results also apply to the literature on 

Medicare and indicate that the Omnibus Budget Reconciliation Act of 1989 which 

fixes physician reimbursement for Medicare patients may result in more services at 

lower prices for private as well as Medicare patients. 

The passage of the Prospective Payment System (PPS) in 1984 linked hospital 

payments for Medicare patients directly to the diagnosis of the patient. Studies on 

hospital responses to this change indicate that, to some extent, hospitals record more 

  

‘See, for example, Satterthwaite (1985), Cromwell and Mitchell (1986), Dranove (1988), 

Satterthwaite and Dranove (1988) and Pauly and Satterthwaite (1981). 
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expensive diagnoses to increase revenues from Medicare patients.” Physicians were 

not directly involved in the PPS and studies on the effect of the PPS on pricing are 

limited to hospitals’ responses. However, the increase in managed care and the 

increasing concern of private insurers over expenditures on physician services has led 

some insurers to lower their maximum reimbursement for physician services. In 

chapter two, I use the medical claims data from a Fortune 500 firm (Firm) to evaluate 

physician pricing response to the Firm’s institution of fee ceilings. I find that 

physicians who are constrained by the fee ceiling systematically record a more 

expensive office visit code than physicians who were not constrained by the fee 

ceiling. This type of behavior among hospitals is referred to as ’upcoding’. My 

results suggest that physicians also response to fee ceilings by engaging in upcoding. 

This result has implications for private insurers as well as government programs that 

fix physician fees. 

Much of the work on physician behavior in the literature assumes that the 

physician acts as the patient’s agent. This assumption is realistic once the patient has 

made contact with the physician. However, the decision process of patients on when, 

if ever, to consult a physician is not explored in the current literature. In chapter 

three I use a model of patient-initiated demand under uncertainty to examine the effect 

of posting physician prices on the demand for physician services. I find that requiring 

  

*For example, see studies by Carter and Ginsburg (1985) or Carter, Newhouse and 
Relles (1990). 
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physicians with monopoly power to post all or some of their prices has no effect on 

the total patient cost associated with physician consultations, including the cost of 

untreated disease. If physicians compete in a Bertrand fashion, then requiring a 

physician to post the prices of all types of consultations results in lower total patient 

cost than posting only some prices. The results of this work suggest that the 

intervention of a third party, such as the government, that requires competitive 

bidding among physicians for patients and requires the posting all prices may be 

desirable. 
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The Effect of a Fee-Setting Preferred-Provider 
Organization on Physician Pricing 

Introduction 

An intense interest in health care reform is producing a multitude of plans which 

will potentially affect the quality and quantity of health care supplied in the United 

States. Chief among the concerns of policymakers are reforms which decrease national 

(and in particular, government) expenditures on health care. Currently, the United States 

spends about 13 percent of its GNP on health care, more than any other country in the 

world, yet fails to achieve the highest levels of health as measured by some important 

health indices.’ If decreasing health care costs is the objective of health care reform, 

then any policy which either decreases the quantity or the price or both of health care 

meets this objective. However, implementing any health care reform policy which 

concentrates on decreasing quantity raises the thorny issue of health care access. 

A nation concerned that its 37 million non-elderly, uninsured citizens lack 

adequate access to health care may well find any government-imposed decrease in the 

quantity of health care objectionable. Regulations aimed at increasing the patients’ cost 

of care could achieve a desired decrease in quantity but, once again, threatens to deny 

access to some citizens by increasing insurance rates and pushing the marginal consumer 

  

In 1985, the United States ranked 17th in infant mortality which is the most 
commonly cited health indicator. 
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off the insured rolls. This assumes, as do many policymakers, that the uninsured lack 

adequate access to health care. 

Decreasing the price of health care offers an alternative approach to lowering 

health care expenditures. Health care reform undertaken with this objective avoids the 

overt access problem. Managed competition, in all its various formulations, attempts to 

lower health care expenditures by decreasing the price of health care while typically 

assuming that the price effect will dominant any quantity increase. If this assumption 

proves true, then expenditures decline without a decrease in the quantity of health care 

consumed and without altering the current distribution of insurance coverage. Access 

would not change for anyone currently insured and the lowered price increases access, 

at least to the marginal patient. 

Preferred-provider organizations (PPO’s) and health maintenance organizations 

(HMO’s) dominate managed competition plans. In their purest form, HMO’s wholly 

integrate the health insurance market with the health care services market. By paying 

a periodic premium to an HMO, consumers gain full access to the HMO’s health care 

services but forgo any alternative services outside the HMO. PPO’s typically contract 

with private facilities and providers to form a network of ‘preferred providers’ for PPO 

enrollees to utilize. PPO providers either accept a fixed fee per service or grant a 

discount on their customary fee per service. In either case, the PPO-enrolled patient 

remits some co-payment per service to the provider in addition to a periodic premium 

paid to the PPO. The PPO provides its enrollees with an incentive to patronize its 
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network of preferred providers by increasing the patients’ co-payment for services 

rendered by providers outside the PPO network. In contrast with a PPO, HMO enrollees 

are denied coverage for services received from a non-HMO provider. 

PPO’s offering reduced remuneration work when providers believe that they will 

be at least as well off participating in a PPO as not participating. Otherwise, providers 

would lack any incentive to participate in the PPO. A provider may choose to participate 

in the PPO and accept a decline in revenue from her PPO patients rather than lose all of 

her patients who have joined a PPO. 

If no provider participates in the PPO then provider revenues are unaffected. 

However, if one provider chooses to participate in the PPO, then all the non-participating 

providers will lose their PPO patients to the PPO provider and every non-PPO provider 

will be strictly worse off.2 Once one provider elects to participate, then it is possible 

that every provider elects to participate in order to avoid losing their PPO patients and 

to gain some additional PPO patients from providers who chose not to participate. If 

every provider participates, it is clear that providers would collectively prefer not to 

participate ina PPO. When all providers participate in a PPO the number of patients for 

any provider remains unchanged, yet each provider serves their PPO patients at a lower 

price. 

If a PPO is part of a health plan with the objective of reducing health care 

  

*Note that this argument requires that providers have the excess capacity to serve 

additional patients. 
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expenditures, then the question of how a PPO affects the price and quantity of health care 

merits examination. Most work on this issue relies on the ability of providers to 

discriminate between PPO patients and other types of patients while focusing on the 

difference in price and/or quality offered by providers to the different types of patients. 

Jonathan Gruber (1991) employs a model of a PPO which allows hospitals to differentiate 

between PPO patients and private patients while completely insulating the PPO patients 

from the private patients by assuming that the cost of providing medical services to these 

two markets is entirely independent. In his model, providers chose quantity and quality 

with costs increasing in quality. The quantity and quality chosen in the PPO market has 

no effect on the nature of costs in the private market. Gruber’s model predicts that an 

increase in the percentage of a community’s residents who belong to the PPO will have 

no effect on the price in the private market. His result is driven by the assumptions of 

independent cost functions and fixed quality in the private market. Gruber notes that a 

model in which joint cost functions are considered would most likely show that a change 

in the size of a PPO would affect the price of services in the private market. 

Jacob Glazer and Thomas McGuire (1992) use a model of monopolistic 

competition with a representative physician and examine the effect of changes in balance 

billing on the quality and quantity of services. Balance billing refers to the practice of 

billing a Medicare patient the difference between the Medicare set fee and the physician’s 

customary fee. Prohibiting physicians from balance billing causes Medicare to function 

as a fee-setting PPO. Physicians face a separate demand from patients who cannot be 
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balance-billed. Glazer and McGuire allow physicians to choose quality and quality is 

costly. By normalizing the quality and its cost in the balance-billed market to zero, the 

authors consider the physician’s adjustment of quality in the fixed-fee market. Physicians 

can alter costs in the fixed-fee market by adjusting the level of quality. This handling 

of the cost structure results in separate cost functions for the two groups. Constant 

marginal costs are assumed in both markets and the authors assert that their results also 

hold with increasing marginal costs, but the model does not assume that changing the 

quantity of patients served in one market affects the marginal cost of serving patients in 

the other market. Although the cost structures are different, costs are neither dependent 

nor super-additive.> They show that a physician’s selection of price and quality depends 

on the fee set by Medicare. Not surprisingly, for very low levels of Medicare fees, 

fixed-fee patients are not served and for high enough levels of Medicare fees, physicians 

do not balance bill. For fee levels between the two extremes, some patients are balanced 

billed and some patients are served at the fixed fee with a lower level of quality. 

For the purpose of this paper, I assume that the average cost of providing service 

to any patient is dependent on the total number of patients served by that physician. 

Suppose a physician faces separable demands from PPO and traditionally-insured 

patients, but cannot separate the cost function for the two groups of patients. Then, costs 

are dependent and marginal costs are super-additive.* For example, consider the 

  

‘The super-additivity property states that f(x)+f(y) <f(x+y). 

“Super-additivity is unimportant if constant marginal costs are assumed. 
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physician who has joint and dependent cost functions with increasing marginal costs. The 

cost to serve the first PPO patient depends on the number of private patients served. The 

cost to serve the nth PPO patient depends on the number of both private and PPO 

patients served. With identical cost functions, total cost is a function of the total number 

of patients and the insurance status of these patients is unimportant with respect to costs. 

In practice, it is common for a physician’s practice to contain patients with 

various types of health insurance coverage. A physician’s patient mix may include 

patients with Medicaid, Medicare, Blue Cross-Blue Shield, private indemnity plans and 

the uninsured. Most physicians use the same office space, utilities, support personnel, 

medical equipment and supplies to service their entire mix of patients. For example, a 

physicians do not use two different stethoscopes or receptionists, one for Medicare 

patients and one for PPO patients. Rather, a physician uses a common pool of capital 

and labor to serve the physician’s entire patient population. A joint cost structure 

captures this nuance of the physician services market. In the short run, any given 

physician faces increasing marginal costs, if only because of the disutility suffer from 

increasing the hours worked. In this paper I use a joint, dependent cost structure with 

increasing marginal cost to describe the physician’s services market. 

The purpose of this paper is to formally examine the effects of a fee-setting PPO 

on the price of physicians’ services in both the PPO market and the private patient 

market using a model of monopolistic competition and jointly dependent cost functions. 

When a long run equilibrium exists, the number of physicians in a community with a 
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PPO is generally less than in a community without a PPO and the PPO desires to enroll 

every physician in the community. In some special cases, a long run equilibrium exists 

such that the number of physicians in a community rises with the presence of a PPO. 

The Insurance Market 

In this paper medical insurance is assumed to be provided by profit-maximizing 

insurers: traditional, indemnity insurers and preferred-provider organizations. It is 

perhaps easiest to model the provision of insurance as a three-stage game. In the first 

stage, the private insurer and the PPO simultaneously select the insurance rules and set 

the premium price. By assumption the private insurer pays all of the community’s 

physicians on a fee-for-service basis and under the insurance contract, the employees pay 

a cO-payment and the employers’ pay a premium.” Also by assumption, the PPO pays 

on a fee-for-service basis to PPO physicians up to some defined maximum charged 

referred to as the price ceiling.© The insurance contract for the PPO includes the 

employees’ co-payments, the employers’ premiums, the number of physicians to enroll 

in the PPO and the price ceiling for PPO physicians. As will be discussed later, the 

number of PPO physicians and the price ceiling are related. In the second stage, 

  

>A co-payment is the amount of a physician’s fee that an employee must paid. 
For purposes of this analysis, the co-payment will be a fixed percentage of a 

physician’s fee. 

‘Typically, most PPO’s allow patients to use non-PPO physicians (out-of-network 
usage), but monetarily punish patients by charging a high co-payment for out-of- 

network usage. For simplicity in this model, the out-of-network punishment is 
considered to be ‘high enough’ to prevent any out-of-network usage. 
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physicians observe the PPO price ceiling and then simultaneously choose whether to 

participate in the PPO. In the third stage, employers act as perfect agents for their 

employees and choose between the private insurer and the PPO based on employee 

welfare. After that, employees choose whether or not to visit a physician based on the 

insurance rules of their insurer and the marginal price of physician services.’ 

1. The PPO Structure 

The PPO is modeled as a for-profit organization with the objective of providing 

health insurance services at the lowest cost while ensuring that every patient will be able 

to find a doctor who will provide services at or below the PPO maximum payment. The 

assumption that the PPO’s objective is to clear the PPO market determines the lowest 

price ceiling that the PPO can choose.* PPOs are identical in structure and type of 

services and will be treated as one.” The PPO consists of a network of physicians 

enrolled to provide health services to PPO patients. 

Physicians who participate in the PPO agree to a price ceiling for services 

  

"For a discussion of patient-initiated demand for physician services see 

Peele(1994). 

‘Clearing the PPO market means that every employee who is insured with the 
PPO can find a physician who will provide services at or below the PPO price 

ceiling. I use this assumption for simplicity. It can be relaxed without changing the 

results by introducing a cost to employers, in addition to the PPO premium, which 
increases as the amount of physician rationing increases. 

*By assuming that PPOs are identical in structure and treating them as one firm, 

the implicit assumption is that there is no product differentiation among PPOs and that 

competition results in the same premium and price ceiling among all the PPOs. 
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rendered to PPO patients. As previously noted, the PPO selects the price ceiling to 

ensure that PPO physicians will serve all PPO patients who desire service at the PPO 

price ceiling.'° It will be assumed that the PPO offers a price ceiing below the market 

price for physician services. 

Physicians individually, and without collusion, choose whether or not to 

participate in the PPO network. No bargaining occurs between the PPO and any 

physician concerning the volume of patients or the price ceiling and physicians receive 

no guarantee of demand from PPO patients. The PPO does not impose any constraints 

on any physician’s method of operation and physicians are free to continue to accept 

private (non-PPO) patients. The PPO is free to limit the number of physicians who can 

participate in the PPO. 

The PPO offers to provide medical insurance to employers. The PPO determines 

the number of employers to insure and operates as an actuarially fair insurer. By 

definition, the PPO payment rule states that enrolled physicians are paid on a fee-for- 

service basis with a price ceiling and patients pay a fixed percentage of the physician’s 

fee. There is no deductible. The PPO collects a premium from employers such that 

1 = p(P, + administrative costs - f(P.)) 

where i is the per employee premium paid by the employer, yu is the community risk 

rating assigned by the government which all insurers must use. P, is the maximum price 

  

This assumption implies that the PPO first solves for the number of employers 
to insure. 
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the PPO will pay a physician and f(P,) is the fixed percentage co-payment paid by the 

patient. 

For simplicity, the PPO earns zero economic profits in this model. This would 

be the case if the PPO were a non-profit organization subject to a break-even constraint 

or a for-profit forced to earn zero profits by the threat of entry. 

2. The Private Insurance Structure 

Private insurers will offer to provide medical insurance to any employer. The 

private insurers choose the premium price. Contracts with employers are secured 

through competitive bidding and the insurance is actuarially fair. Because private 

insurers are identical, they will be treated as one insurance firm. Under the private 

insurance structure, physicians receive payment from the private insurer on a fee-for- 

service basis without a price ceiling. Patients pay a fixed percentage of a physician’s fee 

and there is no deductible.'’ The private insurer charges each insured employer a per 

employee premium such that 

i = p(P + administrative costs - f(P)) 

where i is the employer’s insurance premium, p is the community risk rating. P is the 

fee-for-service price and f(P) is the co-payment paid by the employee. 

The Behavior of Employers 

All employers provide health insurance all employees. Each employer’s objective 

  

"For simplicity, the percentage co-payment is assumed to be the same for both 
PPO and privately insured patients. 
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is to choose the insurer that provides the defined, standard package of health insurance 

benefits and the highest employee welfare. The welfare of each employee is the 

consumer surplus described by W= (q(p)-i(p)) where q(p) is the employee’s demand 

function, p is the price of physicians services and 1 is the insurance premium. 

Employers, acting as perfect agents, contract with one insurer, either the PPO or the 

private insurer. By contracting with an employer, a PPO gains all of the employer’s 

employees as enrolled patients. Likewise, the private insurer gains all the employees of 

any employer with which it contracts. Because every employer purchases insurance, 

every employee in the community is insured. Employers must use the community risk 

rating, even if their work force historically has a different risk factor. 

The Structure of the Physician Services Market 

1. The Framework of Monopolistic Competition 

Monopolistic competition, as described by Chamberlin (1962), is often used to 

describe the market for physician services. In Chamberlin’s construction of monopolistic 

competition, consumers are assumed to be identical in that their preferences for product 

characteristics that do not have a natural ordering. A representative consumer purchases 

a bundle of characteristics from a firm (in this case the physician) and each physician’s 

combination of characteristics constitutes a unique product. Thus, the number of 

products available equals the number of physicians in the market. The representative 

consumer recognizes a natural ordering over bundles or combinations of characteristics 

even though the consumer lacks a natural ordering over any individual characteristic. 
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For example, the number of chairs in a physician’s waiting room is a physician 

characteristic, but more chairs are not preferred to fewer chairs and vise versa (a 

consumer needs only one chair). However, a physician who on average has fewer 

consumers in the waiting room than chairs is preferred to a physician with more 

consumers in the waiting room than chairs. 

It is assumed that the number of physicians is large enough to prevent any 

individual physician from influencing the market price. In many communities, the 

primary physician market contains enough physicians to satisfy this assumption, although 

certain medical specialists may exercise enough market power to influence the market 

price. For that reason, only the primary physician market will be considered. 

Monopolistic competition includes the assumption of free entry and exit. Although the 

high cost of medical school imposes a barrier to becoming a physician, once licensed, 

physicians can move from one community to another. The fact that an active market 

exists for used practices suggests that the transaction cost involved in relocation is not 

high enough to prevent relocation. For the purpose of this discussion, only the pool of 

licensed physicians will be considered as potential providers, justifying the use of the free 

entry/exit condition. 

2. The Provision of Medical Service by Physicians 

Physicians operate independently with identical cost structures and offer the same 

types of services. PPO physicians are free to chose their patient mix (between PPO and 
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private patients) while non-PPO physicians serve only private patients.’? All physicians 

choose the quantity of patients to serve and are never obligated to serve every patient 

who requests service. 

Services provided by physicians to PPO patients do not differ in quality or form 

from services to private patients, nor do the costs of providing services differ. 

Physicians do not accept bribes or side-payments. 

Physicians are profit maximizers. In the privately-insured patient market (private 

market), physicians set price as well as quantity. In the PPO patient market, PPO 

physicians choose quantity but are limited in their choice of price by the PPO price 

ceiling. The price ceiling acts as an upper bound on the price PPO physicians charge 

their PPO patients. 

As previously described, physicians selected by the PPO choose whether or not 

to participate in the PPO. Because physicians are free to select quantity, an invited 

physician may choose to participate in the PPO, but fail to provide any services to PPO 

patients. In order to avoid this situation, the following physician participation constraint 

is imposed: A physician will choose to participate in the PPO if and only if, 

O< Tppo 

where x represents profit and the PPO subscript refers to the PPO-insurer patient market 

in a community with a PPO. 

  

"This is the result of the assumption that a patient’s punishment for using a non- 

PPO physician is ‘high enough’ to prevent any out-of-network usage. 
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The Benchmark Case: A Community Without a PPO 

This section provides a benchmark for examining the effect of a fee-setting PPO 

on a community by evaluating physician pricing in a community with only private 

insurers. Consider a community with only private, fee-for-service insurers. Because all 

private insurers are identical by assumption, all private insurers will be treated as one. 

There are N physicians and many employed, medically-insured patients. Insurance is 

provided through each patient’s employer. All physicians share equally in the market 

demand for medical services which arises solely from the insured, private patients." 

For simplicity, the demand facing physician i (see Figure 1) is defined as 

q; = i [(A+BP) + WAtBP) - P)] (1) 
° N P ‘0 

which can be written as, NP 1 

P, = ——> 4G, + PO-—) (2) 
y (A+BP) * y 

where  € [- 0% ,-1] captures the concept that a physician who prices above the equilibrium 

price will not lose all of her patients because some patients will continue to demand 

service for idiosyncratic reasons. Likewise, by pricing below the equilibrium price a 

  

The source of patient demand is ignored, as it is often the case in the literature. 
This is done for simplicity, but a more satisfying model would consider an 
employee’s decision to seek a physician’s services when the patient is uncertain about 
the seriousness of his symptoms and the physician’s ability to alleviate them. 
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physician fails to capture the entire market. The negative parameter B insures a 

downward sloping demand curve. The positive constant, A, represents some exogenous 

demand not related to price and P is the price charged by all physicians other than 

physician i." 

Physicians are profit-maximizing providers. The price physician i charges, p,, is 

a function of physician i’s demand and the prices of the other physicians in the 

community. The cost of providing medical services is identical across all physicians. 

Each physician is assumed to face an identical, increasing and strictly convex marginal 

cost function. In keeping with monopolistic competition, providers select price by setting 

marginal revenue equal to marginal cost. 

In equilibrium, monopolistic competition results in a market price which is greater 

than the marginal cost and equal to the average cost. This implies that the average cost 

curve is above the marginal cost curve, thus it must be the case that either the physician 

enjoys economies of scale over some portion of production and/or the physician incurs 

some fixed costs. Either of these conditions will produce the necessary downward 

sloping portion of a physician’s average cost curve. The presence of fixed costs for a 

physician is easily justifiable in the observable need of the physician to rent capital such 

as office space and medical instruments and to pay yearly licensure fees. 

If p, is greater than the average cost, then positive profits are realized and there 

  

The functional form of the demand curve is borrowed from previous work by 
Satterthwaite (1985) because of its simplicity. 
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is an incentive for an additional physician to enter the community. Physicians will enter 

the community until the entry of one more physician would force the demand curve 

below the average cost curve, resulting in negative profits. Likewise, pricing below the 

average cost curve results in negative profits and at least one community physician will 

exit the community. In equilibrium, profits are zero and price equals average cost.!° 

Lemma 1: In equilibrium, in a monopolistically competitive community without a 

PPO , the optimal quantity of service for a physician with cost, c(q,,), to provide is 

* y(A +BP ) * * 1 
= YATE! Tb acta,ag" - P(1-— (3) ai, =O onp 5eCa ea, - PA) 

at the price 

| . 1 (4) 
p, = ~[e'@,) + PU-—)I 

° 2 ° Y 

Proof: See appendix A. 

The comparative statics of the benchmark case are: 

Mi, <0; i, >0; i, <0; Pi, <0. (5)     

aN oP oy ON 

These comparative statics reveal that an increase in the number of physicians 

decreases any one physician’s share of the market demand and lowers the revenue 

  

‘It is possible for physicians to have small positive profits in equilibrium in a 
monopolistically competitive market. This occurs when the entry of an additional 
physician would rotate the demand curve strictly below the average cost curve. For 

simplicity in this model, equilibrium profits will be defined as zero. 
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maximizing price for physician services. A decline in the market price of physician 

services results in a decrease in any individual physician’s price. An increase in demand 

elasticity will decrease the market price. 

As noted by Satterthwaite (1985), when p,=P, the elasticity of demand is equal 

to y. For the demand function given in (1), an increase in the number of physicians in 

the community rotates the demand curve clockwise without changing the price intercept. 

Likewise, a decrease in demand from a decline in the number of patients also rotates a 

physician’s demand curve clockwise. These two important aspects of the demand curve 

are crucial to deriving some later results in this paper. Satterthwaite uses this demand 

function in a search model with constant marginal costs.'° Because costs are convex, 

both a decrease in demand and an increase in the number of physicians result in a price 

decrease. 

The Community With a Fee-Setting PPO 

1. The Privately-Insured Sector 

Consider a community identical to the benchmark community in the previous 

section except that there is a PPO in addition to the private insurer. The PPO and the 

private insurer each contract with one or more of the community’s employers. There is 

no change in the total numbér of employees, thus the total number of patients is 

unchanged. All employers provide identical health insurance to their employees. A 

  

"In this case, changes in the number of physicians or the number of patients in 
the community have no effect on the equilibrium price. 
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PPO-contracted employer cannot also contract with the private insurer. 

PPO insured employees are restricted to using only PPO physicians. The 

percentage of the community’s employees enrolled in the PPO is given by a. Because 

some of the community’s employees (1-a) where are now insured by the PPO and the 

total number of employees in the community has not changed, the demand each 

physician, i, faces from privately-insured patients, q;,, 1s strictly less than the demand 

any physician faced in the benchmark case without the PPO. This reduced demand curve 

(see Figure 2) from privately-insured patients is 

= (1-a)[2[(4+BP) + YEE, q, = (1a) [A+BP) + ©, -Pyy 6) 

which can be rewritten as the inverse demand function physician i faces from privately- 

insured patients 

D -—__\P__, 

'»  -¥(A+BP)(1-a) 
+ P(L-+) (7) 

Y 

By assumption, there is no difference in the cost of providing services between 

PPO and private patients. Each physician faces a convex, twice differentiable and super- 

additive cost function. The quantity of private patients served is a function of the 

quantity of PPO patients served. 

Profit maximizing physicians take the number of PPO patients as given and equate 

marginal cost and marginal revenue to select the price and quantity in the market for 
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private patients. 

Proposition 1: The presence of a PPO that employs a price ceiling lowers the quantity 

of physician services in the private patient market. 

Proof: See Appendix B. 

Let the percentage of patients in the community who belong to the PPO be 

represented by a€ [0,1]. The profit maximizing quantity of private patients for each 

physician, q,*, is a function of the quantity of PPO patients, q,.*, served by the 

physician 

  

de(q; (q.)+4. YA +BPIA-a) TU) *H0) pq Ly 8) 2NP dq; Y 
P 

q;,4,) = 

which results the price of services to privately insured patients 

de(q, (4,4) +4; ) 

dq, 
P 

1 Ps = 5( Pu") (9) 

Comparing the market for privately-insured patients with a PPO (subscript p) and 

without a PPO (subscript 0), 

Pip < = > Pid ip < qi, Va>0. 

The quantity change is the result of using a strictly convex cost function. The static 

results remain the same as the previously described benchmark case. For any individual 

physician, an increase in the number of physicians in the community decreases that 

physician’s private patient demand. An increase in fixed costs or market price increases 
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an individual physician’s price to private patients. Additionally, an increase in the 

percentage of patients covered by the PPO has the same effect on the privately-insured 

sector aS increasing the number of physicians in the community: lower quantity. 

2. The PPO Patient Sector 

Of the community’s physicians, n are enrolled in the PPO. Enrolled physicians 

have demand from their PPO patients in addition to demand from their private patients. 

If less than all of the physicians in the community are enrolled in the PPO, then those 

physicians who are enrolled in the PPO have demand from not only their own PPO 

patients but they equally share the PPO demand from non-enrolled physicians. Recall 

that a is the percentage of patients enrolled in the PPO. PPO demand is increasing in 

a. Then the demand facing each PPO physician is a of the market demand present in 

the benchmark case. 

The PPO demand, q;,, for enrolled physicians is 

A+BP 
q, = oft [(A+BP,) + yG+BP,) (p, - PI (10) 

« n P, « 

which can be rewritten as 

nP 

Pp, = ——*— 4, +P,(1-+) (11) 
« y(A+BP)a * Y 

The replacement of P with P, in the above demand reflects the physician’s 

constraint to price at or below P,. If all PPO physicians price at P,, then physician i 

faces an individual demand curve that is truncated at p,, =P, because all PPO physicians 
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agree to the price ceiling of P,. Physician i’s individual demand curve now varies from 

the fractional demand curve only at prices below P,. When P,= p,,, the elasticity of 

demand equals y,<y<-1.'’? PPO physicians are free to choose the quantity of private 

and PPO patients they wish to serve. Again, the two markets are functionally linked by 

the cost function. 

Each physician chooses the quantity of private and PPO patients to service by 

maximizing profits. 

Proposition 2: For profit-maximizing physicians who participate in a fee-setting PPO, 

the optimal strategy is to select the quantity of PPO patients served, q,, such that the 

physician’s marginal revenue is equal to marginal cost. For the optimally selected 

quantity of PPO patients, q,°, the physician chooses p,", the optimal price to charge a 

PPO patient. Because the PPO is a fee-setter, the physician’s pricing strategy is 

constrained by the PPO price ceiling, P, which causes a kink in the demand curve at the 

PPO price ceiling. 

For p,’ =P, the physician chooses q,” such that 

_ 8649 G4) +4) Wp Gy) AG Gq) +9) (12) 
P, 

aq, (4,) dq, 09, 
  

which is the familiar marginal revenue equals marginal cost condition. The 

physician prices the quantity q,” at the PPO-set price ceiling, P,. 

  

"y<-1 by definition. 
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For P, > p, , the physician chooses the optimal quantity, q,.” 

  

      

ay(A+BP,) 4€(9;-(9,)) +9) 
q," = y( a) ( FS « -P(A -1)y) (13) 

“ 2nP dq; Y 

and prices below the PPO price ceiling at 

dc(q;-(4;*) + 9;*) 
Dy = Lee +P (1 -4)) (14) 

. 2 dq ig Y 

Proof: See appendix C. 

The comparative statics of the PPO market are: 

. . oq, . op, 
o4i, >0, 4, <0, ai, <0, Pi, >0, Pi. > 0. (15) 
Oa on oP, oP, dc(q; ) 

The comparative statics of the PPO market are similar to the comparative statics 

in the benchmark case. An increase in the cost of providing services or an increase in 

the market price of physician services increases any individual physician’s price. Two 

important results are 1) as the number of physicians participating in the PPO increases, 

any individual PPO physician faces a decrease in PPO demand and 2) as the percentage 

of employers insured with the PPO increases, each PPO physician faces an increase in 

PPO demand. 

Market Equilibrium 

Equilibrium Price of Physician Services 
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By assumption, the PPO objective is to clear the PPO market. The PPO achieves 

this by selecting the price ceiling for physician services such that every PPO patient who 

requests service at the PPO price ceiling can find a PPO physician to serve them. If an 

equilibrium exists, then this occurs when MR=MC and q’,>(a/n)(A+BP,). 

Proposition 3: In equilibrium, the lowest PPO price ceiling that will clear the PPO 

market occurs when the PPO enrolls every physician in the community. 

Proof: By (15), as n increases, the lowest PPO price ceiling which clears any size PPO 

market decreases. Therefore, the lowest possible price ceiling occurs when n=N., 

Note that (15) is a consequence of the physician’s convex cost function. 

Proposition 4: In equilibrium, if both a private and a PPO sector exists then, the private 

premium equals the PPO premium and the price of physician services is the same to PPO 

and privately-insured patients. 

Proof: Recall that, by assumption, the PPO price ceiling is below the equilibrium 

benchmark price for physician services. Because individual physicians in the benchmark 

community set price by using the MR=MC rule, the benchmark community is in 

equilibrium on the elastic portion of the demand curve. A decrease in price by the PPO 

results in an increase in total expenditures on physicians services by PPO patients and 

the PPO premium will be above the benchmark premium. Employers, acting as perfect 

agents, seek to maximize employee welfare and will choose the PPO over the private 

insurer as long as the net gain to consumer surplus is positive. Also recall, as the 

percentage of employers insured with the PPO increases (a increases), the price in the 
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private market falls resulting in an increase in both the private premium and private 

consumer welfare. Employers will choose the PPO as long as consumer welfare is 

greater in the PPO. As the PPO increases in size the minimum price ceiling the PPO 

can set which will clear the PPO market rises, reducing the consumer’s premium and 

welfare in the PPO." If an equilibrium exists, employers will be distributed between 

the PPO and the private insurer such that consumer welfare will be the same in both 

plans and the premiums will be equal.'® Because the model uses a representative 

consumer, when consumer welfare is the same and premiums are equal under both the 

PPO and the private insurer, the price of physician services is the same to both PPO 

patients and privately-insured patients., 

Equilibrium Quantity of Physician Services 

The market equilibria for the model presented here can take several forms with 

different conclusions about the number of physicians supported in a community with a 

PPO. The quantity of physician services in a community with a PPO may be greater 

than but never equal to the quantity of physician services in the benchmark case. Recall 

that, in equilibrium, + is the elasticity of demand and the effect of a PPO depends on the 

  

"This assumes that there is a continuum of employers and that employers are 

atomistic with respect to the market. For discrete employers, it may be the case that 
the private and the PPO price never equate. Also, for large employers who are not 

price takers, but who alter the equilibrium price in the PPO and private markets by 
their insurance decision, then the integer problem of perfect competition can result in 
a lack of equilibrium. 

‘This does not rule out the possibility that the PPO will take the entire market 
and there will be no private sector. 
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elasticity of demand. 

Proposition 5: If ~<-1, c(q) is monotonic and strictly increasing in q and In(c(q)) is 

convex in q, then a long run equilibrium exists and the quantity of physician services 

provided is greater in a community with a PPO than in the benchmark case. 

Proof: See Appendix D. 

Proposition 6: If y<-1, then the quantity of physician services in a community with a 

PPO never equals the quantity of physician services in the benchmark case. 

Proof: From the proof of proposition 5, for q,=q,", it must be the case that 

(1++7)/y=1. For y<-1,this is not satisfied., 

Equilibrium Number of Physicians 

By imposing restrictions on the parameters of the demand function and the 

functional form of the cost function, the number of physicians in a community with a 

PPO may be greater than, less than or equal to the number of physicians in the 

benchmark case. 

Proposition 7: If y<-1, c(q)=q*+k, x>1, k>0O and A/B<(P,?-P,”)/(P, -P,,), then a 

community with a PPO supports fewer physicians than the benchmark case. 

Proof: See Appendix D. 

Proposition 8: If y<-1, c(q)=q’+1, -2.5>A/B>-3 and q,"=14, then a community with 

a PPO will support more physicians than the benchmark case. 

Proof: From the proof of proposition 5, q,°<q,°=1. For c(q)=q?+1, q,°=1. Let 

q,='%. By definition, B<0, P,”"=c’=2 and P,,=AC=2.5. From the proof of 
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proposition 7, for N, <N,’, it is sufficient to show 

O<N, =2A+5B<A+2B=N, (16) 

-2.5B<A<-3B satisfies (16)., 

Proposition 9: If y<-1, c(q)=q?+1, q, ='% and (A/B)=-3,then a community with a 

PPO will support the same number of physicians as the benchmark case. 

Proof: From the proof of proposition 5, q,.<q,°=1. For c(q)=q’+1, q,°=1. By 

definition, B<0O and let q,,='4. For N, =N, it is sufficient to show 

O<N; =2A+5B=A+2B=N, (17) 

(A/B) =-3 satisfies (17)., 

It is clear from propositions 7, 8, and 9 that the model’s prediction of the 

equilibrium number of physicians supported by a community with a fee-setting PPO is 

dependent on the elasticity of the market demand. Note that for any equilibrium in the 

benchmark case, A+BP,>0, which implies N,>0O and insures that N,>0. 

Equilibrium Size of the PPO 

At q’, >(a/n)(A+BP,), a physician is operating on the downward sloping portion 

of her truncated PPO demand curve. At q°,=(a/n)(A+BP,), a physician is operating 

at the kink in her truncated PPO demand curve. The lowest PPO price ceiling that clears 

the PPO market occurs when MR=MC=P and q’,=(a/n)(A+BP,). If an equilibrium 

exists, then for any PPO price ceiling, P,, the equilibrium size of the PPO market is 

The PPO will enroll firms until a” employees are insured with the PPO. Of course, this 
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ete (18) 
(A+BP.) 

implies that (1-a") employees remain with the private insurer. 

Under the assumption that the PPO’s objective is to set the lowest PPO price that 

will clear the PPO market, each PPO physician operates at the kink in their PPO demand 

and provides the PPO market with, 

q, * = —(A+BP,) (19) 
os on 

The PPO price ceiling equals the PPO physicians’ marginal costs (which are assumed to 

be identical across physicians). 

Proposition 10: In equilibrium, a physician may have many different combinations of 

private and PPO patients. 

Proof: If physicians have separate cost functions in the PPO and private patient markets, 

then in equilibrium a physician chooses a patient mix that equates the marginal cost for 

each type of patient. In the model presented in this paper, the physician has a joint cost 

structure between PPO and private patients, therefore it is meaningless to equate the 

marginal costs of each type of patient. As a result of the joint cost structure, there are 

many equilibria of patient mixes which will result in the sum over all physicians of PPO 

and private patients equaling the total number of patients in the community., 
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Welfare and Policy Implications 

To evaluate the effectiveness of a fee-setting PPO with regard to a health policy 

objective of decreasing expenditures on health care services, consider the change in the 

total quantity of and expenditures for physician services from the benchmark community 

to the community with the PPO. By definition, the PPO price ceiling is below the 

equilibrium price in the benchmark case and, as shown in proposition 4, the PPO price 

ceiling equals the private price, therefore the private price is below the price in the 

benchmark case. In equilibrium, the market price of health services is strictly lower in 

the community with a PPO than in the benchmark case. This yields an unambiguous 

increase in total expenditures on physician services. Further, there is an increase in 

consumer welfare associated with the presence of a PPO in the community. A policy 

objective of maintaining and/or increasing access to health care is satisfied. 

Consider the effect of a fee-setting PPO on the employers. Recall that employers 

pay a per employee premium based on the price of the physician services and the 

probability an employee visits a physician. The price of physician services falls in the 

presence of the PPO. If the demand for physician services is elastic, and the probability 

of illness among employees is unaltered, the employer premiums increase.”” The 

  

°Given that only the insurance market has changed, there is no reason to expect 

any alteration in the probability that an employee will fall ill. If demand is elastic, 
then a price decrease raises total expenditures. However, an argument can be made 

that employees will seek more health care in the form of both treatment for illness 
and preventive care. The increased consumption of preventive care will be converted 
into a higher level of employee health stock, thus decreasing the future probability 

Chapter One- 33



RAND HIS estimates the elasticity of demand for outpatient physician services at -0.3. 

If the elasticity of demand (‘y) is greater than -1, then employers will see a decrease in 

total expenditures from a price decrease and a decrease in premiums. For the specific 

cost function used in proposition 8, the equilibrium elasticity of demand is -4/3 

suggesting that employer expenditures would be higher in a community with a PPO. 

This is the result reported by Zwanziger and Auerbach (1991) in a study of a large firm’s 

experience in switching from a traditional fee-for-service policy to a PPO. Not 

surprisingly, a fee-setting PPO’s ability to fulfil a policy objective of reducing 

expenditures on health services is a function of the elasticity of demand. Employers in 

this model are concerned with employee welfare, not just with choosing the insurer with 

the cheapest premium. The cheapest premium would result from employers offering no 

insurance at all. That we do not observe this uniformly in the work place, suggests that 

employers might be concerned with employee welfare, not just the cheapest medical 

insurance premium.”! 

In order to evaluate the effect of a fee-setting PPO on physicians total revenue, 

compare the total revenues in the benchmark case with the total revenues in a community 

with a PPO. As described above, the price in a community with a PPO is 

unambiguously lower than the price in the benchmark case. From proposition 3, every 

  

that an employee falls ill and decreasing the quantity of physician services necessary 
to treat any future illness. 

"It might also be the case that employers are concerned with tax breaks, a subject 

not treated in this model. 
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physician in the community will participate in the PPO. In equilibrium, the private and 

the PPO price are the same, but each physician in a community with a PPO serves more 

patients than physicians in the benchmark case at a price below the price of the 

benchmark case. The change in a physician’s total revenue depends on the elasticity of 

demand and a fee-setting PPO may increase rather than lower expenditures on physician 

services. This result is expected for elastic demands. Lastly, consider the effect of a fee- 

setting PPO on the insurers. In this model, insurers are competitive and actuarially fair 

and any price or quantity change has no effect on the insurers. 

Conclusion 

The national interest in containing health care prices while maintaining access to 

health care has led to the exploration of different types of organizations for the delivery 

of health services including fee-setting insurers. I have shown that a community with 

both traditional insurers and a fee-setting PPO may exist in a long run equilibrium and 

when this is the case that the PPO is most effective in lowering physician prices when 

every physician in the community participates. This is counter to the popular notion that 

PPO’s should limit the number of participating physicians to some subset of a 

community’s physicians. I also show that when such an equilibrium exists, patients who 

do not belong to the PPO benefit from a decline in physician prices. Gruber’s (1991) 

work contains a empirical section on hospitals which operate in markets with both private 

insurers and PPO’s. Gruber’s results show that when hospitals lower their price to PPO 

patients, the price to private patients also falls. 
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The model in this paper uses increasing marginal costs. If physicians have 

constant marginal costs a fee-setting PPO may not drive down physician prices even if 

every physician participates in the PPO. The results of this model require both a private 

and a PPO sector operate simultaneously in a community. In equilibrium, this model 

predicts not only that physician prices decrease in both the private and PPO sectors, but 

the quantity of physician services will not fall. This suggests that a policy objective of 

increased access to physician services may be achieved through a fee-setting PPO. The 

predictions of the model presented in this paper rely heavily on the elasticity of demand. 

An interesting extension of this model could yield slightly different results. 

Suppose y 1s allowed to vary by physician, then in equilibrium physicians charge 

different prices based on their individual -. For example, yy could be an educational 

choice by physicians where physicians choose how much education to obtain and 

education is costly. This allows physicians to specialize and to price according to their 

speciality. Depending on how much diversity over prices exist in equilibrium, it can be 

the case that a fee-setting PPO will choose to exclude some of the highest priced 

physicians from participating in the PPO. 

The model presented in this paper does not address the issue of physicians who 

can elect to alter quality to manipulate their cost structures. Glazer and McGuire’s 

(1992) work modeling balance-billing in Medicare markets, while closely related to the 

model presented here, allows physicians to alter quality which is assumed to be costly. 

Glazer and McGuire find that physicians will vary their quality in response to a fee- 
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setting insurer such that the fee can never equal the marginal cost. Including a quality 

choice for physicians in the model presented in this paper may allow a PPO community 

to support the same number of physicians as the benchmark community by providing a 

lower level of quality. In formal modeling, quality and quantity are difficult to 

distinguish. Tirole (1988) notes that if quality is some characteristic that is defined such 

that more is always better, then an increase in quality and an increase in quantity are the 

same. For outpatient physician services, if quality is the amount of time that a physician 

spends with a patient, then an increase in the length of patient visits represents an 

increase in quality. If physicians choose to lower quality in response to a price ceiling 

imposed by a third party payer, the expected result would be a recording of lower time 

value visits (as defined by the Current Procedural Terminology codes). This would be 

testable in a data set that contained information on visit types for physicians that are 

subject to price ceilings. In another paper (Peele 1994), I investigate this issue and find 

that physicians who are constrained by a price ceiling (as compared to physicians who 

are not constrained) systematically record longer patient visits on medical insurance 

claims. Thus, rather than decrease quality, these physicians may be increasing quality, 

at least to the extent that length of visit is correctly recorded and is an adequate proxy 

for quality. 

The result that the number of physicians in a community with a fee-setting PPO 

is ambiguous (depending on restrictions of demand parameters), but could possibly be 

tested empirically by examining the physician-population ratio in a community with a fee- 
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setting PPO. 
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Appendix A 

In a model of monopolisitic competition, all of the community’s physicians 

equally share in the market demand for physician services. Each physician faces the 

same cost function and marginal costs are assumed to be monotonic, strictly convex and 

twice differentiable. 

In a market without a PPO (subscript 0), each physician i’s total revenue is 

Ne 
TR, = P(l- I, *. _) q, (Al) 

° y Y(A+BP) “° 

and marginal revenue is 

OTR 1. 24, 
MR, = — = P(1-—+—_) (A2) 

°  0q;, Y yY(CA+BP) 

The revenue maximizing quantity for any physician is 

q, = (1-y)(A+BP) (A3) 

° 2N 

and the revenue maximizing price is 

p, = + pa-4) (A4) 
_* 2 Y 

Each physician faces the same strictly convex cost function 

C = c@,) (A5) 
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with marginal cost defined as 

  

MC, = c'@q,) (A6) 

and average cost as 

c(q; ) 
AC, = (A7) 

e qi; 

Physicians select the price and quantity of services to provide by equating marginal 

revenue (A2) with marginal cost (A6). 

In equilibrium, 

+s _ WA+BP) + 40% _ py_t A8 qi, oy LOG.) - PC 7 (A8) 

and 

. A9 pr = 1+ 1c%g;) + PU-DI (A9) 
0 2 0 Y 

oO 
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Appendix B 

Proposition 1: The presence of a PPO that employs a price ceiling lowers the quantity 

of services in the privately-insured patient market. 

Proof: In a community with a PPO, profit-maximizing physicians take the number of 

PPO patients as given and equate marginal cost with marginal revenue to select the price 

and quantity in the private patient market. By definition, the demand function facing 

each PPO physician, i, is, 

~( eo ig aRPy « VATBP) (. _ 
q, = -al TIA a —> —@;- Pl (B1) 

By assumption, for any physician, the cost function is convex, twice differentiable. 

Cost = c(q,(4,) + 94) 

Each physician faces the same total revenue function, 

NP4q; 2 1 

Total Revenue = ———__*—__ + gq. P(1-—) 
y(A+BP)(1-a) » Y 

The marginal revenue function is 

2NPq; 1 

Marginal Revenue = —__—_—— + P(1---) 
y(A+BP)(1-«) Y 

(B2) 

(B3) 

(B4) 
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Equating marginal cost and marginal revenue yields 

  

acta.’ (a. 
q; - Y(A+BP)(1-a) CAC +q;) -P(i-+)) (B5) 

P 2NP aq; 

and 

oc(q, (4; )+4, ) 
ee opt B Pi, 5 2a, P(1 >> (B6) 

» 

From Lemma 1, in the benchmark case of a community without a PPO the equilibrium 

price and quantity are 

«_ WA+BP) 17, #\_ py! B 
qi, —Syp* 4; )- PC 7)! (B7) 

and 

* 1 / * 1 

P; =5le (q, “) +PQU-—)] (B8) 
e 'e 0 

For any a>0, G, <qio +o 
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Appendix C 

Proposition 2: For profit-maximizing physicians who participate in a fee-setting PPO, 

the optimal strategy is to select the quantity of PPO patients served, q,, such that the 

physician’s marginal revenue is equal to the marginal cost. For the optimally selected 

quantity of PPO patients, q,”, the physician chooses p,’, the optimal price to charge a 

PPO patient. Because the PPO is a fee-setter, the physician’s pricing strategy is 

constrained by the PPO price ceiling, P,. 

For p, =P,, the physician chooses q,” such that 

_ 9p (G.)*9.) 9p GQ) _ 8C4p (9.) +9) (C1) 
P * 

dq, (4..) dq, 0q,, 
  

which is the familiar marginal revenue equals marginal cost condition. The physician 

optimally prices the quantity q,” at the PPO-set price ceiling, P,. 

For P, > p, , the physician chooses the optimal quantity, q," 

._ ay(A+BP,) dc(4, (G,))+49,) 
%, 2nP., dq 

i 

  -P.(1-4)) (C2) 
Y 
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and prices below the PPO price ceiling at 

- 1 dc(q;, (qi. ) +qi. ) Pe (+ 
2 dq; 

+P(1-4)) (C3) 
7 

Note that the PPO market will not be served when P,<c’(q;,). 

Proof: For each PPO physician, total revenue from PPO patients is 

P 

TR, = + qi; +4, P,(1-—) (C4) 
« y(A+BP,)a * . Y 

and marginal revenue from PPO patients is 

MR, = ost, *PAll-2) (C5) 

Each physician chooses the quantity of private and PPO patients to service by 

maximizing profits. The private price and quantity (q," and p,’) is chosen as described 

in equations (9) and (10), respectively. 

For p,=P,, a physician operates (no pun intended) on the truncated portion of 

the PPO demand curve and the profit function is 

T= DP, 4, (4,) +P, 9, - cost(q, (4,) + 44) (C6) 

Given P,, the physician chooses q,” to maximize profits. 

By the envelope theorem, 
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dr _ HP,9,(44)) 44,4.) Pde) _ 8c(4p (4) +44) 44p (Gq) _ 9e(4p G,) * Ie) 
  

  

dq, oq, (q,) dq, 04, 04, CR qq, O44 

(C7) 

dn _XP,q,)_ Ac(q, (9,) +94) 44, (4,) - Oe(Gp (44) +44) (C8) 

dq, 0g, 09; (94) a4, 04. 

Thus, the physician chooses q,” such that 

_ G5 Ga) *Fq) 4p 44) . Ac(4p (9,) +9.) (C9) 
P, 
  

dq;(q,) a 04, 

which is the familiar marginal revenue equals marginal cost condition. 

For p, < P,,, a physician is operating on the downward sloping portion of the PPO 

demand curve. Using price (p,) as expressed in (12), the profit function is 

Tt =(D, 9, (4,)) + Py Iq) - COSt(G; (94) +94) (C10) 

Given that all other physicians price at P,, the profit maximizing quantity for physician 

11S 

  

._ «y(A+BP,) 4(9,-(4,)) +9,.) 
qi. = anP ( dq, 

« 

-P (1-4) (C11) 
Y 

and physician i will charge PPO patients 
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oc(q;+(q i) + q;*) 

0q; ° 
Dj = J +P_(1-+)) (C12) 

« 2 Y 

Note that for P,<c’(q;,), physicians will not serve the PPO market., 
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Appendix D* 

Proposition 5: If ~<-1, c(q) is monotonic and strictly increasing in q and In(c(q)) is 

convex in q then a long run equilibrium exists and the quantity of physician services 

provided is greater in a community with a PPO than in the benchmark case. 

Proof: Consider the demand facing any physician in a community without a PPO 

(benchmark case), 

qi=—10A +BP) ee”) (p,-py] (D1) 

where i indicates physician i and the subscript o denotes demand in the benchmark 

community. Let X=(1/N)(A+BP) and rewrite (D1) as 

4,,-X(L-y) +X (2) 

By definition total revenue equals q,p; which can be expressed as 

P; 
q, P,=(X.-y) XT (D3) 

Taking the derivative of (D3) yields the marginal revenue function 

M4?) _yy-y) Xy2- (D4) 
OP; 

Define the cost function as cost= c(Q)+k where Q represents a physician’s demand as 

defined in (D2) and k is a constant. This can be written as 

  

“Thanks to Hans Haller for suggesting the substitution method used in this appendix. 
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C(Q)=c(Q) vh=(K-9) 497 X) +k (D5) 

and the marginal cost function 1s 

ac(q,) Xq,) 
aq, ap, 

0 0 

    =c (K-47 X Dy Xs (D6) 

Profit maximizing physicians set marginal cost equal to marginal revenue which gives 

D; PD; 1 

X(1-y)+yX2—=c (X(1-y) +yX—) yX— (D7) (l-y)+yX2— (X(L-y) +y X= X= 

and replacing the expression for demand in the cost function with Q and rewriting (D7) 

yields 

(1-9) +2y“t=0(@ (D8) 
P P 

By symmetry, p,=P and (D8) can be rewritten as 

L+y=c'(Q— (D9) 

From the market structure of monopolistic competition, in equilibrium, price equals 

average cost thus, 

1_@Q (D10) 
P c(Q) 

Substituting (D10) into (D9) and replacing Q with X as defined earlier, 
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syevel(Oy_ ay LD 144 (D11) l+y=yc QO YO) wi BP) 

Now, consider the demand facing any physician in a community with a PPO. Again, 

from the market structure of monopolistic competition, price equals average cost in 

equilibrium. Let the PPO-set price, P,, be equal to marginal cost such that 

P,=c o-"? (D12) 

In equilibrium p,=P=P,, and demand can be expressed as Q=(1/N,)(A+BP,). 

Substituting this expression for demand into (D12) yields 

Cc “Q) = c(Q) 

—-(A +BP.) (D1) 

Using (D11) and substituting q° for (1/N)(A+BP) gives 

/ Lry=y2Q, « (D14) 
c(Q) 

which can be rewritten as 

. an co) _ 1+ 2, (D15) 
dq 
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Likewise, (D13) can be rewritten as Because In(c) is convex and demand is linear, it 

- Fineae)) (D16) 
dq, 

follows that q°(Inc(q*)’) must be strictly increasing in q’. Comparing (D15) and (D16) 

reveals that q,"<q,", thus in equilibrium, the quantity of physician services is strictly 

greater in the community with the PPO., 

Proposition 7: If y<-1, c(q)=q*+k, x>1, k>0O and A/B<(P,"*-P,’)/(P, -P,,), then 

a community with a PPO will support fewer physicians than the benchmark community. 

Proof: To evaluate the equilibrium number of physicians present in the benchmark case, 

express (D11) in terms of N. 

N,"=ln(c)'g.") A+ BP’) (D17) 
+Y 

where the subscript o denotes the benchmark community. Now, substitute 

(1/N,,)(A+BP,) for q,- in (D16) to get, 

N,"=In(0)(q,"(A+BP,) (D18) 

where the subscript a denotes a community with a PPO. From monopolistic 

competition, in equilibrium, price equals average cost and 

pr-£4")._ 4") 
‘ (D19 

q lo +BP*) 
N 

Substituting q, and P,” in (D19) and solving for N 
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1 

c(q,') 
N,*= 

o 
  (AP *+BP **) (D20) 

And, likewise for the community with a PPO 

1 

c(q,.) 
N,*=   (AP, *+BP,,*’) (D21) 

By assumption P,”"<P,” and from the proof of Proposition 5 that q,">q,. Inserting 

c(q)=q*+k into (D15) results in q,” <(k/(x-1))'* and into (D16), q,°=(k/(x-1))'™. In 

equilibrium, P,”-=AC=(q,*+k)/q,. Let the PPO set P,"=c’=xq,“”. Using these 

results in (D20)and (D21) provides the basis for comparing the equilibrium number of 

physicians in a community with a fee-setting PPO and the benchmark case. From (D20), 

  

  

Note (A (q; +k) “BI @ +k) ?) (D22) 

qo Io Io 

and from (D21), 

N,0=——[axg?+Bg2Y) (D23) 
qa tk 

Note from the proof of proposition 5 that q,.<q,", therefore c(q,.)<c(q,) and for 

N, >N,,, it is sufficient that A/B<(P,?-P,)/(P,-P,, ).. 
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The Response of Physicians to Institutionalized 
Changes in Payment Rules 

Introduction 

It has been proposed in the literature that medical providers will alter the quality 

of services when constrained by reimbursement caps. Theoretical work by Glazer and 

McGuire (1993) predicts that physicians will lower quality in response to Medicare’s 

binding price ceilings. In support of this, Held et al (1990) finds evidence of substitution 

of cheaper inputs by providers in response to binding reimbursement caps on renal 

dialysis. To the extent that quality of health care is related to the number and type of 

providers, substitution of labor inputs suggest an alteration in quality. 

In medical settings such as hospitals, where patients do not expect an identical 

stream of service (or even the same type of provider) from one admission to another, it 

is possible for providers to lower quality without the patient’s knowledge. In settings 

where the provision of services is by a monopoly provider, such as a dialysis unit, the 

patient may recognize a decrease in quality, but lack reasonable alternatives to accepting 

a lower quality of service. But what about non-monopoly providers who supply the same 

services repeatedly to patients? In this case, providers facing binding reimbursement 

caps may not be able to lower quality without losing patients to other providers. 

Providers restricted from altering the quality of their services when constrained 

by a price ceiling, either by regulation or by the threat of competition from other 

providers, would still be expected to respond to price ceilings. The restriction of 
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payment imposed by Medicare under the Prospective Payment System (PPS) tied hospital 

payments to the Diagnostic Related Group (DRG) of a patient. In general, the more 

complicated the DRG, the higher the reimbursement from Medicare to the hospital. 

One possible response of hospitals to the pricing restrictions of PPS is the 

recording of more complicated DRG’s for their patients. This reaction to PPS is referred 

to as ‘upcoding’ or ‘DRG creep’. Hospitals that upcode are simply responding to the 

incentives associated with the PPS. It would not be surprising to see other types of 

providers respond in a similar fashion when faced with pricing restrictions. 

The amount of upcoding that occurs is difficult to detect. It is possible that 

hospitals recording more complicated cases are not upcoding, but truly have a more 

complicated case-mix of patients. It is also possible that hospitals respond to the PPS not 

by upcoding, but by early discharges of patients in an effort to reduce the length of stay 

and, hence, the cost of caring for a patient. Hospitals that respond to PPS by 

prematurely discharging patients may simply re-admit the same patients shortly after their 

discharge. Patients prematurely discharged and then re-admitted may be sicker and have 

more complicated DRG’s on re-admission. Carter and Ginsburg (1985) estimate that the 

amount of DRG change related to upcoding is around 6 percent. They also estimate that 

the amount of upcoding by hospitals associated with the PPS is approximately 3 percent. 

Using a nationally representative sample of Medicare hospital claims from 1986 and 

1987, Carter, Newhouse and Relles (1990) estimate DRG creep to be approximately one- 

third of the total change in DRG coding (two-thirds was attributed to changes in case- 
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mix).} 

Both Feldman et al (1981) and Hadley (1979) examined the response of California 

physicians to the Medicare fee freeze during the Economic Stabilization Program of 

1971. Both studies showed that physicians responded by altering the volume and type 

of service recorded on the Medicare claim, including the type of office visit. Gabel and 

Rice (1985) suggest that these California physicians may have upcoded their office visits 

to more intense and expensive codes. Rice (1983) examined Colorado Medicare claims 

and found that a revision of payment rules in Colorado which constrained physicians’ 

fees resulted in an increase in intensive (and expensive) services. Rice concluded that 

physicians do alter the type of service provided in response to reimbursement rate 

changes. 

After 1971, Quebec operated under a universal health insurance regime which 

froze physician fees. Berry et al (1980) examined Quebec physician claims from 1971 

to 1975. Berry shows that from 1971 to 1975 standard office exams declined and the 

more expensive comprehensive office exams increased. This suggest that physicians 

responded to frozen fees by altering the type of exam recorded on the insurance claim. 

Berry provides no evidence to suggest that physicians altered the actual type of exam 

they preformed. 

This analysis examines the response of a group of physicians to reimbursement 

caps imposed by a large firm’s medical insurer. It is hypothesized physicians constrained 

  

‘Two-thirds of the DRG change was attributed to hospital changes in case mix. 
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by a reimbursement cap respond by systematically recording higher-price office visits. 

Physicians who are pricing near or above the reimbursement cap prior to the institution 

of the cap are expected to respond to a reimbursement cap by recording more expensive 

types of office visits. Conversely, physicians pricing well below the insurer’s 

reimbursement cap are not expected to change the types of office visits they record. In 

an effort to avoid the quality issue, only established outpatient visits are examined. 

After controlling for the age, gender and diagnosis mix of the established patients, 

as well as the presence of more than one source of insurance to the patient, I find that 

physicians who are constrained by the price ceiling systematically record higher-priced 

office visits than other physicians. 

Methods and Data Source 

The database contains first quarter 1991 and first quarter 1992 medical claims 

data for outpatient physician visits by employees and covered dependents of a Fortune 

500 firm (Firm). These data were collected by the Firm’s medical insurer. On each 

medical claim filed, the insurer collected information on the provider’s fee, type of 

service rendered, type of provider, amount paid by other insurers, patient’s age, gender, 

and diagnosis recorded. In 1991, the Firm’s insurer paid 80 percent of any physician’s 

reasonable and customary fee. In 1992 physicians were paid only up to a reimbursement 

cap determined by the insurer to be the 50th percentile of usual and customary charges 

by area physicians. Patient deductibles did not change. A detailed description of the 

Firm’s insurance plans for 1991 and 1992 is given in the appendix A. 
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In order to avoid, as much as possible, varying degrees of price elasticity and 

strategic behavior among employees, only first quarter claims data are used. In most 

cases, the Firm resets each employee’s deductible credit to $0 on January 1st of each 

year. Because the employees pay the same deductible of $325-$470 in both years, no 

change in the employees’ strategic behavior with regard to the deductible is expected 

from 1991 to 1992. However, over the course of either year, the responsiveness of any 

given employee to physician pricing remains a function of the stream of claims already 

filed by that employee. Specifically, the closer an employee is to fulfilling the deductible 

requirement, the less price sensitive the employee will become. This hypothesis cannot 

be tested with data available, but is assumed to be true. 

In 1991 each physician received a questionnaire from the Firm requesting 

information about the physician’s office operations (phone number, office hours, types 

of payment accepted, board certifications, schooling, years in practice, number of 

procedures done per year and prices). Physicians were informed of the Firm’s intention 

to switch to a fee-ceiling set at the median price for the area. Physicians also were 

informed that the Firm’s employees would have access to information from the 

questionnaires to aid employees in choosing physicians. Detailed information about 

which physicians returned the questionnaires is not available, although it would be 

expected that low-priced physicians and physicians with excess capacity would have a 

  

"Deductible amounts were a step function of salary level. See appendix A for a 
detailed table. 
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higher incentive to return the questionnaire than physicians with established and busy 

practices. 

Regardless of the physicians’ response to the questionnaire, by sending the 

questionnaire and payment change information to physicians, physicians were informed 

of the changes in the payment rules for 1992. Although the actual fee ceilings were not 

revealed, physicians were informed that the fee ceiling would be the median price for the 

area. It is assumed that physicians have some indication of their prices in relation to 

other prices in the community. 

The purpose of this study is to examine the response of physicians’ prices to 

changes in payment rules. Physicians may respond to changes in payment rules by 

altering the quality of service and therefore, the issue of alterations in quality cannot be 

ignored. In physician services, quality can be quite ambiguous and difficult to quantify. 

What exactly constitutes quality and, hence, the ability to perceive an alteration in 

quality is beyond the scope of this paper. Additionally, it is not clear that quality and 

quantity can be separated. For service industries, a change in quantity may actually 

reflect a change in quality. In order to minimize as much as possible the quality issue 

in the data used here, only established outpatient office visits are considered. 

If physicians respond to changes in payment rules by altering the quality of their 

services, established patients would be in the best position to evaluate that change in 

quality. For example, only patients with knowledge of a physician’s quality before 1992 

could assess a change in quality by that physician in 1992. I assume that patients care 
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about quality and that physicians believe that patients care about quality so physicians 

have an incentive to maintain quality for established patients. Only established patients 

are included in the study. 

Because patients’ search costs are, in theory, lowered by access to information 

about physicians in their area, better informed patients might be more inclined than 

uninformed patients to switch physicians in response to decreases in physician quality. 

Physicians were assumed to be cognitive of patients’ increased propensity to switch in 

response to any dissatisfaction with the physicians’ services. Therefore I assume that 

physicians in the study had some incentive to maintain their standard level of service to 

employees of the Firm. 

A total of 4,504 claims in the Ist quarter of 1991 and 6,698 claims in the Ist 

quarter of 1992 were made for outpatient visits to licensed physicians by established 

patients insured by the Firm. The date the patient saw a physician determines the date 

of the claim regardless of the filing or payment date.? Because the purpose of the study 

is to determine physicians’ response to a reimbursement cap, physicians for whom claims 

were filed in only one year are excluded. The sample contains 342 physicians. These 

physicians recorded the most common type of established outpatient office visit (code 

90050 for a 15 minute visit of moderate complexity) in 1991 and any visit type in 1992. 

After discarding claims lacking pricing information, the final sample contains a total of 

  

‘Patients have one year to file a claim. Insurer patients who saw a physician and did 
not filed a claim within one year are not included and the number of these patients is not 
known. 
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876 patients over 342 physicians with a total of 1501 claims in 1991 and 1308 claims in 

1992. 

Measurement and Variables 

Established patients. An established outpatient is defined as any patient for 

whom a physician records an established outpatient office visit (Current Procedural 

Terminology (CPT) codes of 90030-90080,) on the medical insurance claim. New 

patients were excluded because of their inability to perceive a drop in quality or a change 

in price by their new physician. 

Physician type. Physicians were designated as constrained or unconstrained by 

the reimbursement cap in 1992. Physicians whose average 1991 charge for office visit 

type 90050 was greater than or equal to 90 percent of the reimbursement cap for 1992 

were considered to be constrained by the reimbursement cap. All other physicians were 

labeled unconstrained for 1992. This definition was used for two reasons. First, the 

1991 consumer price index (CPI) for medical services was 8.9 percent. Assuming that 

the increase in physicians’ fees would be about the same as the increase in the CPI, 

physicians whose 1991 charges were 90 percent of the 1992 reimbursement cap or more 

are assumed to be constrained by the reimbursement cap in 1992. Second, visit type 

90050 was the most frequently recorded visit type in both 1991 and 1992 and information 

was available on the reimbursement cap for this visit type. Therefore, it provided a 

  

4See Table 1 for a brief definition of CPT codes and the distribution of CPT codes 

by type of physician. 
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useful index to determine if a physician was constrained by the reimbursement cap in 

1992. 

Co-insurance. The insurer collected information on medical payments made by 

other insurers and medically designated, tax-exempt funds. Employees of the Firm are 

allowed to make an annual payment of pre-tax income to be used exclusively for medical 

payments. The Firm reports that this is used by fewer than 1 percent of employees. The 

insurer records only the amount, not the source, of payment made by additional 

insurance. 

Diagnoses. The insurer recorded the primary diagnoses according to the ICD-9- 

CM codes. These codes are condensed to 17 ICD-9-CM general headings to make the 

analysis tractable (see Table 9 for details on diagnosis grouping). 

Statistical Analysis 

Data are patient-generated medical claims from 1991 and 1992. The purpose of 

the analysis is to detect differences in responses of constrained and unconstrained 

physicians to reimbursement ceilings. In order to address this question, I first focus on 

discovering differences between constrained and unconstrained physicians. 

Bivariate Analysis and Results 

To detect differences in the characteristics of constrained and unconstrained 

physicians, bivariate analysis using chi-squared statistics is used.° This section provides 

  

*See Lardaro (1993) for a technical description of the test. 
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a look at physicians by type (constrained versus unconstrained) and by year. Only 

established outpatient office visits were examined. First, I look at all six categories of 

established patient visits to see if there is some difference in the distribution of office 

visit codes recorded on the insurance claim by physician type. If constrained physicians 

recorded offices visits differently than unconstrained physicians in 1992 then that would 

suggest that something happened to constrained physicians in 1992 that unconstrained 

physicians didn’t experience. There was a significant difference in the distribution of the 

types of office visits across years for both constrained and unconstrained physicians. 

Table 2 shows the results for unaggregated visit types. The six visit types were 

aggregated into the three lowest and the three highest price visit types. 

To detect a movement between low-priced and high-priced visits, the type of 

office visit was grouped into briefer and lower priced visits (CPT codes 90030-50) and 

longer and higher-priced visits (CPT codes 90060-80). Chi-square statistics reveal a 

significant difference between constrained and unconstrained physicians with constrained 

physicians recording significantly more high-priced visits in 1992 (see Table 2). 

Table 2 presents the chi-square tests of the hypothesis that patient visits are 

identical by physician type and year. When the visits are aggregated by price, 

unconstrained physicians have the same distribution of visit types in 1992 as in 1991. 

The chi-square statistic reveals that unconstrained physicians did not alter significantly 

the mix of office visits recorded from 1991 to 1992. The change in the type of office 

visit recorded for constrained physicians is significant at the 5 percent level even when 
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the visit types are aggregated into low and high-priced visits. 

The fact that constrained physicians, in contrast to unconstrained physicians, 

recorded more high-priced visits in 1992 suggests that constrained physicians may have 

responded to the 1992 price ceiling by recording more high-priced visits. However, the 

bivariate analysis does not take into account the effect of patients’ characteristics on 

physicians’ behavior and the type of office visit recorded. The change in the type of visit 

recorded by constrained physicians may be caused by changes in their patients’ 

characteristics from 1991 to 1992. 

Chi-square statistics were done on patient characteristics to determine if the 

differences in the type of office visits was due to differences in the patient mix of 

constrained and unconstrained physicians or differences in patient mix between 1991 and 

1992. 

If constrained physicians experienced a significant change in the age mix of their 

patients in 1992, then it might expected that constrained physicians would record 

different types of office visits in 1992. To determine if the age mix of patients varies 

significantly with the type of physician (constrained or unconstrained), patients were 

partitioned into three age categories. Young patients were defined as under 18, middle- 

aged patients as 18-50 and old patients as over 50. For the two types of physicians 

(constrained and unconstrained), the age mix of patients did not vary significantly from 

1991 to 1992. However, constrained physicians have significantly older populations of 

established patients than do unconstrained physicians (see Table 4 for the distribution of 
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patients by age across physicians). Because the data set includes only employed 

individuals and their dependents, there are very few observations over the age of 60. 

Hence, medicare reimbursement is not considered an issue in this dataset. 

The older population of constrained physicians may represent a selection bias by 

older and more affluent patients with higher time values who seek out physicians who 

provide shorter waiting times at higher prices. It may also be an indication that older 

patients have more complicated medical problems requiring longer and more expensive 

office visits. In general, Medicare covers those over 64. Separating the Medicare-aged 

patients into a separate category did not alter the results. To determine if Medicare-aged 

patients were affecting the outcomes, I repeat the test for patients assigned as young (0- 

17 years old), middle (18-64 years old) and old (over 64 years old). The distribution of 

age mix for constrained and unconstrained physicians is shown in Table 4. Patients over 

64 years of age accounted for only 1% of patients for both constrained and unconstrained 

physicians, confirming the assumption that Medicare patients are not an issue in this 

dataset. These results are reported in Table 3. 

The gender mix of patients did not vary significantly across years for constrained 

or unconstrained physicians, but it is interesting that constrained physicians had 

significantly more female patients. This counters the notion that women have lower 

incomes and lower time values and might be expected to seek lower-priced physicians 

where they may have longer queues. Keeping in mind that young physicians generally 

have lower prices, this may represent the fact that women of childbearing age use 
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physician services more frequently than their male counterparts. Hence women may have 

longer relationships with their physicians resulting in the use of more established and 

more expensive physicians. Alternatively, this may represent a selection bias on the part 

of women for some unidentified characteristic of the constrained physicians. 

In both years, there were significant differences in the diagnosis mix of patients 

between constrained and unconstrained physicians (see Table 3). The diagnosis mix was 

significantly different from 1991 to 1992, but this was true for both types of physicians 

(see Table 2). Physicians in this study are not coded by their type of practice. An 

abundance of general practitioners in the dataset could account for the diverse diagnosis 

mixes observed. 

The distribution of patients with and without additional insurance was significantly 

different for unconstrained physicians from 1991 to 1992. For the same time period, the 

mix of patients with and without additional insurance did not vary significantly. 

However, the number of patients with additional insurance is relatively small and may 

not be meaningful. There was no significant difference in the distribution of patients with 

additional insurance between unconstrained and constrained physicians in either year. 

Multivariate Regression Analyses 

The bivariate analyses suggest that relationships exist between visit types, 

physician types and patient characteristics. In this section, I explore these relationships 

simultaneously, rather than in a series of separate bivariate comparisons. 

The dependent variable is the type of office visit recorded by the physician which 
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is defined as low-priced (CPT codes 90030-50) or high-priced (CPT codes 90060-80). 

The type of office visit is represent by a dummy variable equal to 1 for a high-priced 

visit and 0 otherwise. Because the dependent variable is binary and the coefficients in 

linear probability models can be interpreted directly, I initially explore the relationship 

between visit type and physician type by modelling the type of visit on the physician type 

using a linear probability model (LPM). 

It is hypothesized that physicians who are near or above the 1992 price ceiling in 

1991 (constrained physicians) will be affected in 1992 by the presence of the price 

ceiling. If constrained physicians charge above the price ceiling in 1992, they risk losing 

patients to physicians who price at or below the price ceiling in 1992. Therefore, it is 

expected that constrained physicians will change their behavior in 1992 while 

unconstrained physicians will not. The physician type variable is binary; equal to 1 for 

constrained physicians and 0 otherwise. Physician type is interacted with year to 

determine the effect of constrained physicians in 1992 and unconstrained physicians in 

1992. 

First, the LPM is employed using only paired variables of year and physician type 

to explain the type of office visit recorded. The model is simply, 

Prob(High-Priced Visit) = a, + a,cons92 + a,cons9] + a,uncons92, 

where cons92 indicates a constrained physician in 1992, cons9] indicates a constrained 

physician in 1991 and uncons92 indicates an unconstrained physician in 1992. The 

results (shown in Table 5) reveal that constrained physicians in 1992 were 8 percent 
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more likely to record a high price visit than they were in 1991. This regression also 

reveals that in 1991 a constrained physician is 5 percent less likely to record a high price 

visit than an unconstrained physician. 

Recall that the bivariate analyses indicated that there were differences in diagnosis 

mix, age of patients and patient gender. To control for the effects of these patient 

characteristics on the type of office visit recorded they were included in the LPM. 

Patient gender is represented by a binary variable equal to 1 for female and 0 for male. 

Although gender is expected to influence the type of office visit, the direction of the 

effect is ambiguous. Adult women use more medical services than adult men, although 

older men use more medical services than older women.® From this documented 

observation, women might be expected to have long-standing and loyal relationships with 

their physicians and be less likely to switch physicians because of a price increase. 

Physicians with established practices tend to charge more for their services as compared 

to new physicians. If women have long-standing relationships with their physicians then 

women would be expected to patronize established and higher-priced physicians earlier 

in their lives than men. It is hypothesized that as women age, they are more likely to 

see high-price physicians and generate high-priced visits. 

Because this study involved employees and their dependents, there are very few 

observations for claims by patients over 65. Therefore, the increase in usage and 

subsequent loyalty to physicians by men that might be observed for older men would not 

  

° See Health Care Financing Review (1989). 
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be expected to be expressed in these data. Although men in this study may not have 

long-standing and loyal relationships with their physicians, men may be expected to have 

higher time values because of higher opportunity cost related to their employment. If 

this is the case, men would be expected to patronize physicians who will see them 

promptly. To the extent that physicians extract the waiting time of their patients in their 

fees, men would be expected to have office visits with higher-priced physicians 

(constrained physicians). 

The presence of additional insurance would be expected to decrease an employee’s 

price sensitivity to physician pricing. Additional insurance includes insurance available 

through a spouse’s medical insurance plan as well as government insurance such a 

Medicare. Because these employees are gainfully employed it is not expected that any 

of them are receiving Medicaid payments. The actual type of additional insurance 

available is not known, only the presence of additional insurance is noted in the data set. 

The presence of multiple insurers could render a reimbursement cap non-binding. 

Patient age is expressed as number of years different from the mean age of all 

patients in the sample. Patient age is expected to have some influence on the type of 

visit generated. Older employees may be expected to have more complicated medical 

problems than younger employees resulting in higher-priced visits for older employees. 

Patient diagnosis is also expected to have some influence on the type of office 

visit recorded. Diagnosis is categorized into one of 14 different general headings (see 

Table 9). Although the direction of the effect is not clear, it is assumed that some 
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diagnoses may influence the type of office visit generated. 

One advantage of using a LPM is that the coefficients on the variables can be 

interpreted directly. A positive coefficient on physician type, gender or presence of other 

insurance (COB) reveals the increase in probability that being a constrained physician, 

a female patient or a patient with additional forms of insurance is associated with a high- 

priced office visit. A positive coefficient on patient age reveals the increase in the 

probability of generating a high-priced visit for each year that the patient is above the 

mean age. Gender is a binary variable with female equal to 1 and male equal to 0. A 

positive coefficient on gender reveals the increase in probability that a high-priced visit 

will be generated. 

One of the disadvantages of the LPM is the possibility of estimating probabilities 

greater than 1. Even though the coefficient on the variables in the LPM can be directly 

interpreted as the change in probability of triggering a high-price visit by a corresponding 

explanatory variable, using the LPM assumes that the predicted change is constant for 

each incremental change in the explanatory variable. There is no reason to impose this 

restriction on the model. 

The LPM is used to explore the possible relationships between physician type, 

patient characteristics and visit type. A logit model is employed to address the 

magnitude of the relationships uncovered in the LPM. The logit model is simply, 
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In[p(HighPriceVisit)/1 ~p(HighPriceVisit)]=B +B ,cons92+B,cons91 +B ,uncons92+pX 

The term $X represents patient characteristics of age, gender, insurance status and 

primary diagnosis. 

Results of the Multivariate Analyses 

Table 6 details the results of the LPM analysis which controls for patient 

characteristics on the type of visit recorded. Recall that without controlling for patient 

characteristics, the LPM predicts that a constrained physician is 8 percent more likely 

to record a high price visit in 1992 than in 1991. The logit model (see Table 8) predicts 

the same 8 percent increase as the LPM. Using the LPM and controlling for patient 

characteristics, a constrained physician in 1992 is 7 percent more likely to record a high 

price visit in 1992 than in 1991. Adding patient characteristics to the LPM does not 

change the essential conclusion that physicians constrained by a price ceiling respond by 

recording higher priced visits. 

While the LPM indicates that only 1 percent of constrained physicians 8 percent 

response to a price ceiling is related to changes in patient characteristics, the logit model 

indicates that 2 percent of the 8 percent response to the price ceiling is attributable to 

patient characteristic. Table 6 addresses these patient characteristics for the LPM and 

Table 8 does the same for the logit model. There is very little difference in the results 

of the logit model compared to the LPM. 

In both the logit and the LPM analysis with the patient characteristics, the 
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coefficient on age is negative and significant. The coefficient value indicates that each 

additional year a patient’s age varies from the mean age (28.87 years) decreases the 

probability of a high price visit by one tenth of 1 percent. Using the age as a linear 

variable indicates that the older patient population of constrained physicians was not 

responsible for triggering a high priced visit. Thus, the expectation that older patients 

may have more complicated medical problems than younger patients resulting in higher 

priced visits is not supported. However, the underlying assumption that age is linearly 

related to the type of visit recorded may not be true. 

Consider the nature of the data. Each observation is generated by an office visit 

claim for an employee or their dependent. These are salaried employees of the Firm and 

it is assumed that employees are at least 18 years old. However, patients under the age 

of 18 account for over 40 percent of the total office visits in both 1991 and 1992. For 

patients under the age of 18, I assume that their parent or guardian and not the minor 

makes the decision about which physician the minor will use. If this is true, then one 

would not expect a linear relationship to exist between age and visit type. The 

relationship of minor patients to visit type should mirror the relationship of their adult 

parents to visit type. To test this hypothesis, I include age squared as an explanatory 

variable and find that it is significant at the 10 percent level. This supports the 

hypothesis that age is not a linear variable. 

If the assumption that minors mirror the decisions of their parents is correct, then 

one might expect the relationship between age and visit type to be a step function with 
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the step occurring around age 18. To test the importance of minors in the dataset, a 

dummy variable equal to 1 for patients under 18 years old is included. This variable is 

significant at the 5 percent level supporting the assumption that minors mirror the 

decisions of their parents. 

The coefficient on gender is not significant. It reveals that a female patient 

increases the probability of a high-priced visit by only 2%. The result from the chi- 

square testing shows that women are associated with constrained physicians, but this does 

not effect the type of office visit recorded. 

As expected some diagnoses are significant predictors of the type of office visit 

recorded. Table 6 details the coefficients on all the diagnosis groups for the LPM and 

Table 8 does the same for the logit model. Of special interest are the diagnoses that are 

significant at the 5 percent level. Looking strictly at the results if the LPM, a primary 

diagnosis of infectious or parasitic disease increases the probability of a high-price office 

visit by 18 percent. Circulatory disorders increase the probability of a high-price office 

visit by 10 percent. Genito-urinary disorders increase the probability of high-price visits 

by 20 percent. A diagnosis of skin or subcutaneous tissue disorder increases the 

probability of a high-price visit by 10 percent. Ill-defined symptoms increase the 

probability of a high-price visit by 9 percent while injury or poisoning increases the 

probability of a high-price visit by 11 percent. Because the diagnosis categories are 

broadly defined and only the primary diagnosis is known, no explanation is offered on 

the actual mechanism driving the diagnosis effects on the type of office visit. 

Chapter Two 72



Summary 

The analysis in this paper provides evidence that physicians who were constrained 

by a price ceiling responded by systematically recording a higher priced office visit on 

patients’ insurance claims. After controlling for patient characteristics of age, gender, 

diagnosis and the presence of additional insurance, constrained physicians were 6 to 7 

percent more likely to record a high-price office visit than unconstrained physicians. Six 

out of 14 identified diagnoses were positively and significantly associated with high-price 

office visits. Because the categorization of diagnoses was broad and only a patient’s 

primary diagnosis was known, it is unclear why some of the diagnoses are significant 

while others are not. Table 6 and Table 8 detail the LPM and the logit results, 

respectively with flags on the significant diagnoses. 

This study looks only at the pricing behavior of physicians who treated employees 

of a large firm. Nothing is known about the pricing and office coding behavior of these 

physicians with their other (non-Firm employees) patients. Theoretical work by Peele 

(1993) suggests that the price to all of the constrained physicians’ patients should be 

affected by the institution of a price ceiling on some of a physician’s patients. Because 

the pricing behavior seen in this study is a recoding of visit type, it would be interesting 

to know how, if at all, the constrained physicians in this study altered the coding of 

visits to their other patients. Unfortunately, information about patients who were not 

employees of the Firm is not available. 

In the context of the literature on provider responses to price ceilings, this study 
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provides further evidence that the providers do not alter prices, but they do alter coding. 

However, because the data used here are limited and the market share of the Firm’s 

employees with any given physician in the study is unknown (but presumed to be small), 

this study only offers supportive evidence of upcoding behavior. This study alone is not 

adequate to support a definitive conclusion that constrained physicians altered their 

behavior solely in response to a change in payment rules, but provides additional 

evidence to support the type of provider upcoding seen in provider responses to fixed 

payments by Medicare. 
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Appendix A: The Fee-Setting Medical Plan 

Data Review 

Data Source: Large Fortune 500 firm (Firm) with 253 locations in the continental U.S. 

Medical Plans Offered by the Firm: In 1991, all salaried personnel were offered a 

medical plan (Plan91) which provided 80% payment for covered outpatient services given 

that the Plan91 participant had met the salary-specific deductible. A covered outpatient 

service is any Plan approved medical service provided to a non-hospitialized patient by 

an approved provider (which includes all licsenced physicians). A deductible is the 

amount of money that a participant must for covered medical services before the Plan 

will provide any payment for medical expenses. The amount of the deductible an 

employee pays is different for different salary levels with higher deductibles for higher 

salary levels. Deductibles were salary-specific in three broad categories (See appendix 

B for deductibles). Participants accrued deductible credit for out-of-pocket payments on 

covered services. Participants also had a salary-specific, out-of-pocket limit which was 

the maximum amount a participant would pay in any given year for covered medical 

services. Once a participants out-of-pocket limit was reached, the Plan91 paid 100% of 

all covered medical expenses (See appendix B for limits). Payments which were credited 

to the deductible and the participant’s 20% co-payment on covered medical services both 

counted toward the out-of-pocket limit. It was not possible for a participant to reach the 

out-of-pocket limit by utilizing services not covered by Plan91 such as in vito 

fertilization, comestic surgery or experimental therapies. In-patient services were 
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covered at 100% after the deductible was met. 

In 1992, the Firm eliminated Plan91 and offered a structurally different medical 

plan, Plan92. Plan92 imposed a fee schedule for covered services (again, including new 

and established physician visits) which operated as a price ceiling. Plan92 provided the 

lesser of 100% payment or the fee schedule for covered outpatient services and hospital 

room and board, given that the Plan92 participant had met the salary-specific deductible 

(See appendix B). All covered hospital charges (except room and board) were paid at 

65% of the usual and customary charge. However, deductible credit was only granted 

for amounts up to the fee schedule or the usual and customary charge on covered 

services. Out-of-pocket limits were unchanged, but only expenditures for covered 

services up to the fee schedule or usual and customary charge were credited towards a 

participant’s out-of-pocket limit. Certain outpatient physician services such as well-baby 

visits, routine physicals, vaccinations and immunizations were dropped from the list of 

covered services and particpants could not receive either payment for the service or credit 

towards their out-of-pocket limit and/or deductible. 

Enrollment in the Plans: In 1991 and 1992, there were 22,731 and 23,129 

participants in Plan91 and Plan92, respectively. In many of the Firm’s 253 locations, 

salaried employees of the Firm could choose between participating in the Firm’s medical 

plan or joining an HMO. Information is not availible about the total number of salaried 

employees, any change in overall employment or the number of eligible employees who 

chose not to enroll in any Firm-sponsored medical plan. Some eligible employees and 
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their dependents may be included in other medical plans by either their spouse, guardian 

or parent. Based on the observation that the number of Plan participants grew slightly 

from 1991 to 1992 while other medical coverage options offered by the Firm remained 

constant, the change in plan structure between 1991 and 1992 does not appear to have 

discouraged enrollments. Adverse selection cannot be disregarded, but data are not 

available about employees who switched from the HMO to Plan92 or from Plan91 to the 

HMO. The Plan data available do not allow assumptions to be made about how the 

changes in Plan92 affected the decisions of new participants in 1992. Adverse selection 

is possible. 

According to reports supplied by the Firm, for the period from 1991 to 1992, the 

number of outpatient services per 1000 employees fell by 3.8% while the out-of-pocket 

payments per person fell 12.4%. These numbers do not reflect the true out-of-pocket 

payments because only amounts up to the fee schedule for covered expenses are credited 

by the Firm as patient expenditures. For example, if a physician charges $100 and the 

fee schedule is $75, then only $75 is credited towards the employee’s deductible and only 

the $75 counts as an out-of-pocket expense. The additional $25 paid by the employee 

iS ignored. 

Information available to physicians and Plan participants: |§ Plan92 employed a fee 

schedule which was a schedule that defined the maximum dollar amount payable by the 

Plan. Plan92’s fee schedules were available to all participants and physicians upon 

request. Information about physicians pricing and practices was also availible to Plan 
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participants. The physician price and practice information was collected by the Firm in 

each of the Firm’s locations via a mailed questionnaire. Physicians were informed that 

the questionnaire information would be available to Plan92 participants upon request. 

Physicians were thus informed about changes in the Firm’s medical plan and the 

availability of physician price and practice information. Additionally, Plan92 participants 

viewed a video on how to access the Firm’s physician price and practice information as 

well as how to inquire about and negotiate fees directly with physicians. The extend to 

which physicians or participants used physician price and practice information is not 

known. 

Organization of the Data: The data set contains medical claims by salaried personnet 

and their dependents (participants) for new and established outpatient physician office 

visits in the 1st quarter (Jan-Mar) of 1991 and 1992. These participants generated 

13,301 total claims (8041 claims in 1992 and 5,260 claims in 1991). See Appendix B 

for a list of variables available in each year. 

Physician outpatient services are coded according to the Current Procedural 

Terminology (CPT) as defined by the American Medical Association (AMA). This is 

the industry standard. In 1992, the AMA revised the CPT codes. All of the 1991 data 

and most of the 1992 data are coded in 1991 CPT codes. Data coded using the 1992 

CPT was re-coded to correspond to the 1991 CPT codes. 

Cleaning of the Data: There are 53 observations in 1992 in which the physician’s 

charge is negative. For 46 of these observations there is a an observation that is identical 
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(including the absolute value of the physician’s charge) except that the physician’s charge 

is positive amount instead of a negative one. It is assumed that these negative entries are 

corrective actions for data entry errors and both the 46 observations with the negative 

charges and the 46 identical observations with the positive charges were removed from 

the data set. 

There are 7 observations in 1992 for negative physician charges that have no 

identical observation with an identical positive physician charge. These are also assumed 

to be data entry errors and these 7 observations were deleted from the data set. 

For 1992, there are 119 observations where the physician’s charge is zero. These 

could be either data entry errors or claims filed for free office visits. These 119 

observations with zero charges were generated by 100 different physicians and no 

systematic pattern is discerned involving physicians, patients or their locales. All 119 

observations with zero physician charges were removed from the data set. 

The Firm’s change in plan administrators and data entry facilities between 1991 

and 1992 may be a factor. The 1991 data contains no negative or zero amounts for 

physician charges. 

Possible Selection Biases: An observation is generated when a participant files a medical 

claim for an office visit with a physician. Participants in the Plan can file a claim for 

reimbursement of medical expenses up to 15 months from the date the expenses were 

incurred. All participants are subject to a deductible (as previously described). 

Participants who anticipate annual medical expenditures less than their deductible have 
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little incentive to file a claim because they can file a claim later in the year if their 

medical expenses exceed their deductible. The data is only for the 1st quarter of 1991 

and 1992. It is not known whether patients have a higher or lower propensity to file 

claims in the Ist quarter of the year as opposed to any other quarter. It is possible that 

participants who expect to spend less than the deductible on medical services in the year 

will not bother to file a claim. The 1st quarter claims include all claims filed within the 

15 month deadline. Participants who anticipated low medical expenses and did not 

bother to file claims will not be included if their expectation was correct and their total 

annual medical expenditure was less than their deductible. 

About Plan Participants who Filed Outpatient Claims: Data for each year were sorted 

by patient ID. In 1991, there were 5,260 claims by 3,088 patients; in 1992, there were 

8,009 claims by 4,620 patients. 953 patients filed claims in both years (2,504 total 

claims). These 953 patients saw 912 different physicians in 1991 and 1,021 physicians 

in 1992. Patients saw the same physician for any procedure in 1991 and 1992 1,044 

times out of a total of 2,504 claims. 1,460 patients saw a different physician in 1992 

than in 1991. Of the 1,460 patients who saw a different physician in 1992, 240 were see 

as a new patient in 1992. This does not necessarily imply that 240 patients switched 

physicians in 1992. It could be the case that patients were referred to another physician 

(although the year lapse makes this unlikely) or that patients sought a new physician for 

an unrelated illness or treatment. For example, a patient may see an internist in 1991 

and 1992 for periodic hypertension control and see a dermatologist in 1992 for removal 
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of a skin lesion. This would generate a new patient visit in 1992 that could be 

misinterpreted as switching physicians along with an established patient visit in 1992. 

305 patients saw the same physician for the same procedure a total of 474 times in 1991 

and 1992. 

Of the 240 patients who filed claims in both years and were seen as a new patient 

in 1992, 166 different physicians were consulted. 

About The Physician Pricing: To examine the change in physician pricing of office 

Visits, the data for each year were sorted by physician ID and procedure. There are 

multiple observations on some physicians. Each physician’s average charge for a given 

procedure was determined and physicians were selected who had charges in both 1991 

and 1992 for the same procedure. There are 515 doctors with charges in both years for 

any procedure. Table 4 summarizes the change in pricing by physicians for each 

procedure. Note that a physician may have charges in both years for one or more 

procedures. Data on individual physicians are too limited to determine if physicians 

cross-subsidized between procedures. 

Physicians for whom a claim for procedure 90050 was filed in 1991 and any 

procedure claim in 1992 were selected. Procedure 90050 was the single most filed 

claim. A physician’s average price for 90050 in 1991 was determined and compared to 

the 1992 price ceiling for 90050. Physicians whose 1991 price for 90050 was greater 

than or equal to 0.9 (price ceiling for 1992) were considered to be constrained 

physicians. All other physicians were considered to be unconstrained physicians. 
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Appendix B 

Information on Insurance Plans 

for 1991 and 1992 

Deductibles' 

Annual Salary of Employee Individual Family 
Deductible Deductible 

Less than $25,000 $325 $650 

$25,000 but less than $50,000 $380 $760 

$50,000 or more $470 $940 

Out-of-Pocket Limits (Includes Deductible)! 

  

Annual Salary of Employee Individual Limit Family Limit 

Less than $25,000 $1,500 $3,000 

$25,000 but less than $50,000 $2,300 $4,600 

$50,000 or more $3,250 $6,500 

Notes: 

1 No change from 1991 to 1992 
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Number of Physicians 

Visit Types? 
New Patients 

unspecified time 
10 min visit 

20 min visit 

30 min visit 
45-60 min visit 

Established Patients 

(CPT codes) 
5 min visit 

(90030) 

10 min visit 

(90040) 
15 min visit 

(90050) 

20 min visit 

(90060) 
25 min visit 

(90070) 

40 min visit 

(90080) 

Number of claims 

Table 1 

Information on Constrained and Unconstrained Physicians’ 

(Distribution of Visit Types) 

Constrained 

Physicians 

0.7% 
2.6% 
1.8% 
1.1% 
2.9% 

12.4% 

9.9% 

54.0% 

9.9% 

1.5% 

3.3% 

274 

  

Notes: 

0.0% 
1.4% 
2.4% 
2.4% 
3.8% 

5.7% 

14.8% 

47.4% 

11.0% 

6.7% 

4.3% 

209 

Unconstrained 

Physicians 

257 

1991 1992 

0.8% 0.7% 

3.6% 2.9% 
2.4% 2.3% 

1.1% 1.7% 

0.7% 1.4% 

2.2% 2.2% 

10.5% 22.6% 

59.3% 47.0% 

15.4% 13.7% 

2.5% 4.1% 

1.5% 1.5% 

1,227 1,099 

* Physicians with at least one charge in 1992 for any visit type and at least 

one charge in 1991 for visit type CPT code = 90050. 
> As a percentage of total visit claims filed by patients. 
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Table 2 

x’ Tests for Differences in Established Patients 
Constrained and Unconstrained Physicians, 1991 vs 1992 

(p-value in parentheses) 

Constrained Physicians Unconstrained Physicians 

Between years Between years 
1991-1992 1991-1992 

Patient Characteristics 

Gender 1.987 0.478 

(0.159) (0.489) 

Age 0.472 2.979 

(0.790) (0.225) 

Other insurance 1.115 3.889 

(0.291) (0.049)*** 

Diagnosis mix’ 30.335 26.344 
(0.007)** (0.059)* 

Visit Type” 4.786 0.000 
(0.029)** (0.995) 

  

Notes: 

' Missing or obviously incorrect diagnosis codes excluded. These are 
12-14% of all diagnoses. 

2 Low priced visits= 90030-50, high priced visits =90060-80 
*% Significant at the 5% level 

Significant at the 10% level 
a For 1991 only 7 patients had other insurance and in 1992 only 1 patient 

had other insurance. The number of patients without other insurance 

was 1220 and 1098 in 1991 and 1992, respectively. 
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Table 3 

x’ Test for Identical Patient characteristics, diagnosis mix and visit type 
in 1991 and 1992 

Constrained and Unconstrained Physicians 

(p-value in parentheses) 

Year= 1991 Year = 1992 

Constrained vs Unconstrained Constrained vs 

Unconstrained 

Physicians Physicians 

Patient Characteristics 

Gender 7.816 5.536 

(0.005)** (0.019)** 

Age 93.016 72.041 

(0.000) ** (0.000)** 

Other insurance 2.435 1.727 

(0.119) (0.189) 

Diagnosis mix 199.765 70.519 
(0.000)** (0.000)** 

Visit type” 3.341 0.994 

(.068)* (0.319) 

  

Notes: 

a visit codes 90030-50 are low priced visits, codes 90060-80 are high 
priced visits 

+ significant at the 5% level 
* significant at the 10% level 
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Female patients 
Male patients 

Age: 
Grouping 1 

0-17 
18-50 
>51 

Grouping 2 

0-17 
18-64 
> 64 

Total number 

of patients 

Table 4 

Distribution of Gender and Age of Patient Mix 

Constrained and Unconstrained Physicians by Year 

Constrained Physicians 
1991 

64% 
36% 

1992 

57% 
43% 

1991 

54% 
46% 

Unconstrained Physicians 
1992 

56% 
44% 
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Table 5 

Estimated Parameters of Linear Probabilty Model 
Dependent variable: Visit Type’ 

Coefficient Standard Error Prob 

Unconstrained physician 
in 1991 0.21212 0.0121 0.0001 

Constrained physician 
in 1992 0.0840 0.0393 0.0326** 

Constrained physician 
in 1991 -0.0514 0.0285 0.0710* 

Unconstrained physician 
in 1992 -0.0001 0.0177 0.9945 

  

Notes 

1 Low priced visits=CPT codes 90030-50; 
High priced visits= CPT codes 90060-80 

*% Significant at the 5% level 
* Significant at the 10% level 
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Table 6 
Estimated Parameters of the Linear Probabiltiy Model 

Dependent variable: Visit Type’ 

  

Coeffiecent Standard Error Prob 

Unconstrained Physician 
in 1991 0.1709 0.0310 0.0001 
Constrained Physician 
in 1992 0.0675 0.0395 0.0882* 
Constrained Physician 
in 1991 -0.0432 0.0299 0.1477 
Unconstrained Physician 
in 1992 0.0026 0.0177 0.8846 
Patient Age’ -0.0047 0.0011 0.0001 ** 
Patient Age Squared 0.0001 0.0000 0.0547* 

Patient <18 -0.1395 0.0453 0.0021** 
Patient Gender 0.0192 0.0167 0.2507 

Age x Female 0.0018 0.0008 0.0149** 

Other Insurance -0.0035 0.1287 0.9780 
Diagnoses 

Infectious&Parasitic 0.1740 0.0501 0.0005** 
Neoplasms 0.0626 0.0570 0.2724 

Endocrine 0.0606 0.0500 0.2248 

Blood -0.0580 0.0847 0.4932 
Neurologic 0.0277 0.0326 0.3956 

Circulatory 0.1150 0.0379 0.0025** 
Respiratory 0.0308 0.0272 0.2568 
Digestive 0.0229 0.0482 0.6356 
Genitourinary 0.2039 0.0412 0.0001 ** 
Skin&Subcuatneous 0.1026 0.0414 0.0133** 

Musculoskeletal 0.0326 0.0430 0.4480 
Ill-Defined symtoms 0.0879 0.0374 0.0189** 
Injury & Poisoning 0.1084 0.0489 0.0268** 

Misc 0.0347 0.0854 0.6847 

Notes: 

1 Low-priced visits=CPT codes 90030-90050 =0 
High-priced visits=CPT codes 90060-90080 = 1 

a Age=actual age - mean age (28.87 years) 

+ Significant at the 5% level 

* Significant at the 10% level 
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Table 7 

Descriptive Statistics on Constrained and Unconstrained Physicians 

Number of Physicians 

Number of Patients 

Number of Claims Filed 

Patient Age 

(standard deviation) 

% Female Patients 

% Patients with 

additional insurance 

Unconstrained Physicians 

257 

1228 

2326 

28 yrs 
(21 yrs) 

54% 

0.2% 

Constrained 
Physicians 

85 

240 

483 

38 yrs 
(18 yrs) 

59% 

0.4% 
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Table 8 
Estimated Parameters of Logit Model 

Dependent variable: Visit Type’ 

Coeffiecent Standard Error Prob 

Unconstrained Physician 
in 1991 -1,1699 1.1633 0.3146 
Constrained Physician 
in 1992 0.2192 0.1245 0.0783* 
Constrained Physician 
in 1991 -0.1491 0.0994 0.1337 
Unconstrained Physician 
in 1992 0.0097 0.0545 0.8583 

Patient Age" 0.0294 0.0070 0.0000** 
Patient Age Squared -0.0004 0.0002 0.0667* 
Patient < 18 -0.4158 0.1389 0.0028** 
Patient Gender 0.0670 0.0526 0.2031 
Age x Female -0.0122 0.0048 0.0111** 
Other Insurance -0.0011 0.4023 0.9978 
Diagnoses 

Infectious&Parasitic 0.4961 0.1417 0.0005 ** 

Neoplasms 0.2233 0.1827 0.2217 

Endocrine 0.2129 0.1611 0.1863 
Blood -0.3118 0.3797 0.4116 
Neurologic 0.1046 0.1069 0.3279 
Circulatory 0.3790 0.1199 0.0016** 
Respiratory 0.1146 0.0917 0.2113 
Digestive 0.0834 0.1616 0.6057 
Genitourinary 0.5739 0.1193 0.0000** 

Skin&Subcuatneous 0.3282 0.1270 0.0098 ** 
Musculoskeletal 0.1213 0.1431 0.3964 
Ill-Defined symtoms 0.2866 0.1165 0.0139** 
Injury& Poisoning ~ 0.3392 0.1454 0.0197** 
Misc 0.1318 0.2638 0.6173 

  

Notes: 1 Low-priced visits=CPT codes 90030-90050=0 
High-priced visits=CPT codes 90060-90080 = 1 

a  Age=actual age - mean age (28.87 years) 
** Significant at the 5% level 
* — Significant at the 10% level 
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Table 9 
Differences in Diagnosis Mix for 

Unconstrained and Constrained Physicians 

  

1991 1992 
UNcon! Con? Total UNcon' Con? Total 

Diagnosis Group: 

Infectious and Parasitic 88% 12% 59 87% 13% 31 

Neoplasms 38% 62% 37 57% 43% 28 

Endocrine 77% 23% 56 77% 23% 35 

Blood % related organs 26% 74% 19 83% 17% 6 

Neurology Disorders 95% 5% 181 94% 6% 162 

Circulatory System 719% 21% 101 83% 17% 102 

Respiratory System 90% 10% 382 90% 10% 335 

Digestive System 71% 29% 45 87% 13% 53 

Genitourinary System 71% 29% 79 71% 29% 82 

Skin & Subcutaneous 92% 8% 79 81% 19% 69 

Musculoskeletal 
&Connective 52% 48% 83 75% 25 % 65 

Ill-Defined symptoms 83% 17% 104 79% 21% 97 

Injury &Poisoning 93% 71% 58 63% 37% 38 

Misc 85 % 15% 13 100% 0% 15 

Notes: 

1 Uncon = unconstrained physician 
2 Con = constrained physician 
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Patient-Initiated Demand and Physician Pricing: 
The Influence of Posting Prices 

I. Introduction 

In many service markets where firms provide both diagnoses and corrective 

treatment, firms announce the price of treatments after establishing the diagnosis. Car 

mechanics, plumbers, electricians, and electronic repair are a few examples of such 

markets. In most health care markets, physician pricing is not revealed to patients until 

after the service is rendered. As a result, patients might pay more for care than is 

necessary. 

Patients often face uncertainty about the true nature or seriousness of their 

symptoms. As a result, some patients with self-limiting illnesses needlessly consult a 

physician. This constitutes medically unnecessary and inefficient use of physician 

services. On the other hand, delaying consulting a physician Increases the patient’s 

disutility cost suffered due to anxiety. Therefore, medically unnecessary care may not 

constitute inefficient care. 

In this paper, I address the question of whether patient-initiated demand for 

physician consultations is affected by requiring physicians to reveal all prices ex-ante. 

Patients consider the total cost of consulting a physician. The total patient costs include 

the monetary price of the consultation, any anxiety or productivity loss from uncertainty 

about health status, and the costs of untreated disease. The total patient cost associated 
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with physician services are examined under two regimes; one in which the physician 

posts only the price of one type of consultation ex-ante and one in which the physician 

posts all prices ex-ante. In Section II, a simple model of patient-initiated demand is 

presented. Using this model, two types of markets are considered. In Section IV and 

V, each physician is assumed to be a local monopolist while in Section VI and VII, many 

physicians compete to serve the market for physician services are examined. 

Section VIII concludes that, given the assumptions of the model, requiring 

physicians with local monopolies to post consultations prices does not affect the price. 

Furthermore, the intervention of a benevolent third party (such as the government) who 

can assign patients to competing physicians can produce an outcome in which every 

patient consults the physician regardless of the probability that they are sick. In this 

case, the cost of unnecessary care is outweighed by the benefits the patients receive from 

the removal of uncertainty about their health status and the avoidance of untreated 

disease. 

Ii. The Demand for Physician Consultations 

Much of the work on the use of physician services focuses on the physician’s 

choice of frequency and type of service. The physician’s role as agent for the patient 

and the conflict between the physician’s objectives and the patient’s objectives has been 

explored extensively in the literature on physician-induced demand.’ Once a patient 

  

'For example, see Wilensky and Rossiter (1983), Rossiter and Wilensky (1983), Evans 
(1974) and Pauly (1982). 
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initiates contact with a physician, it is usually the physician who generates the patient’s 

demand for additional medical services. However, before a physician can act as a 

patient’s agent, the patient must generate the initial contact with the physician. 

In an attempt to determine the magnitude of physician-induced demand, Rossiter 

and Wilensky (1983) examined the 1977 National Medical Care Expenditure Survey, 

which questions patients directly about who initiated the contact with the physician. 

They found that 61 percent of ambulatory visits where initiated by the patient, not the 

physician. The factors influencing patients’ demand for initial consultations also 

influence the pricing behavior of physicians in setting the price for initial physician 

consultations. 

In this paper, three determinants of patient demand are included in the model of 

patient-initiated demand. The first determinant of patient-initiated demand is the price 

of the initial consultation. The lower the price of the initial consultation, the higher the 

patients’ demand. In this paper, only risk-neutral patients are considered and insurance 

issues are not addressed. Other works in the literature address the issue of the effect of 

insurance on patient demand for medical services.” 

The probability of disease is the second determinant of patient-initiated demand. 

Patients who believe that the probability that they are ill is low will be less likely, at any 

given price, to demand a physician’s service. Physicians are assumed to know the 

  

*The results of the paper hold in the presence of insurance as long as the downward sloping 

demand curve is not eliminated. For discussions on the effect insurance on medical demand, 

see Newhouse (1981), Beck (1974), Feldstein (1973) and Greenspan and Vogel (1980). 
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prevalence of disease in their communities. 

The third determinant of patient-initiated demand is the amount of disutility the 

patient suffers from either the illness itself or the threat of illness. The literature on 

health services does not ignore the fact that patients suffer some disutility from 

uncertainty about the seriousness of their symptoms. I assume that patients vary in the 

amount of disutility they suffer from disease. Grossman (1972) posits that the positive 

correlation between education and use of medical care indicates that educated consumers 

are more efficient in converting medical care into health and hence, have a higher 

marginal rate of substitution between medical care and health status. To the extent that 

these consumers value health, one would expect to see a higher demand for medical care 

by educated consumers. However, when Grossman includes wage rates in his analysis, 

he finds that education has little affect on the use of medical care. Pauly (1982) suggests 

that education may be a proxy for permanent income and permanent income may be what 

is correlated with high use of medical care. 

In this paper, I do not specifically address the consumer’s income, but the 

disutility cost a consumer can avoid by consulting a physician can be thought of as 

including the current wage of the consumer. Consumers with high wage rates have more 

incentive to consult a physician than consumers with low wages. Factors other than 

wage and education contribute to the differences in disutility cost across patients. Patient 

attitudes about illness can vary as well as their propensity to worry. 

lil. A Model of Patient-Initiated Demand 
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Consider the market for physician services. I will call the potential consumers 

of these services patients. Patients choose whether or not to purchase a physician’s 

service and purchase at most one physician consultation.’ The only physician is a local 

monopolist who maximizes expected profits and who has positive fixed costs and no 

marginal costs.‘ There are many patients who are assumed to be risk-neutral, expected 

cost minimizers. There is no discounting over time by the physician or patients and there 

are N patients in the community. Patients do not have access to any physician outside 

the community. 

To construct the demand for the patient-initiated physician service, begin by 

examining the problem facing a single patient. Imagine a non-repeated, one period game 

with two stages. A patient awakes in stage 1 with some symptom. The patient does not 

know with certainty whether or not the symptom is a sign of illness. If the symptom is 

not associated with illness, the patient will be well in stage 2. If the symptom is 

associated with illness, the patient will be ill in stage 2. Patients may choose to consult 

a physician in stage 1, stage 2, or never consult the physician. If the patient consults the 

physician in stage 1, he incurs only the cost of a standard office visit, p,, and is healed.° 

Any patient who waits until stage 2 knows with certainty whether or not he is ill. A 

  

*By construction, this implies that physicians do not treat themselves. 

“The assumption of a local monopolist will be relaxed later. Constant marginal cost do not 
change the results of the model. 

*The physician does not charge to write a prescription, only to examine the patient and make 
a diagnosis. 
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patient who waits until stage 2 incurs a patient-specific disutility cost, A, from the anxiety 

of his unknown health status.° At the beginning of the game, each patient draws a i 

from a uniform distribution on the unit interval. The physician knows the distribution 

of disutility costs, but only the patient knows his specific disutility cost. In stage 2, only 

patients who are ill consider consulting the physician. A patient who is ill in stage 2 may 

choose to either consult the physician in stage 2 or incur a permanent cost from the 

untreated disease. The cost of the disease is a known amount, yy, which is exogenously 

given and has a value on the unit interval. The probability that a patient is ill is 

exogenously given by 6 which has a value on the unit interval.’ Both the patient and the 

physician know @ and +, which are the same for all patients. 

A patient who chooses to consult the physician in stage 1 never incurs any 

disutility or untreated disease cost. A patient who chooses to wait and consult the 

physician in stage 2 (if sick) incurs the disutility cost of waiting but not the cost of any 

untreated disease residual. The patient who chooses to never consult the physician, 

incurs the cost of waiting plus, if sick, the cost of untreated disease. 

The physician maximizes expected profits and can observe the distribution of 

disutility costs f(A), but not each patient’s \.. The physician’s marginal cost of providing 

service is zero, but she incurs a fixed cost C. In this model, physicians have no 

  

°The disutility cost can be thought of as the patient’s anxiety cost created by the uncertainty 
of illness and/or a productivity loss the patient incurs from illness or the threat of illness. 

"This assumption implies that all sick patients have the same disease. 
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incentive to violate the Hippocratic oath and administer unnecessary treatments because 

physicians are paid only for their diagnostic ability.* 

IV. The Local Monopolist:Ex-Ante Pricing for Stage 1 and Stage 2 

In this section, I examine the patient-initiated demand for physician services under 

the assumption that the physician must commit ex-ante to a package of prices (p,,p.), 

where p, is the price for a stage 1 consultation and p, is the price for a stage 2 

consultation. This model addresses only patient-initiated consultations and, logically, 

begins with an analysis of the patient’s decision when the patient observes the ex-ante 

pricing.® The patient is an expected cost minimizer who makes the decision of when to 

consult the physician based on the total expected cost. If the patient chooses to consult 

the physician in stage 1, he pays p, whether or not he is ill. Therefore, 

(1) Expected Cost (S1) = 6p,+(1-0)p, = py. 

Likewise, if the patient waits and consults the physician in stage 2, he suffers disutility 

regardless of whether he is ill, but pays p, only if he is ill. Therefore, 

(2) Expected Cost (S2) = 0(p,+A)+(1-8)A = 6p.4+X. 

Finally, if the patient chooses to never consult the physician, 

(3) Expected Cost (N) = A+6y. 

Patients evaluate the total expected cost of consulting the physician in stage 1, stage 2 

  

*For models addressing the problem of unnecessary treatments see Emons (1994) or Taylor 
(1993). 

°Ex-ante pricing is assumed to be credible. I discuss later what happens if the physician 
cheats and deviates from her posted prices. 
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or never. Define Type / patients as patients who choose to consult the physician in stage 

1. For these patients, the total expected cost of consulting the physician in stage 1 is less 

than or equal to the total expected cost of any other action, 

(4) p, s min {6p,+d, A+Oy }=A+6Omin {p,, yx }. 

Define Type 2 patients as patients who wait and consult the physician in stage 2. 

These are the patients for whom (4) is not satisfied but the total expected cost of a 

consultation in stage 2 is less than or equal to the total expected cost of never consulting 

the physician. For Type 2 patients, 

(5) O@p,4+rAX< AtOy => DPS y¥. 

Finally, define Type 3 patients as those patients for whom neither (4) nor (5) is 

satisfied; they never consult the physician. 

To determine the physician’s optimal prices, consider two arbitrary pricing rules, 

pP.>vy and p,<y. If the physician chooses p,>v+y, she prices herself out of the market 

in stage 2 (there is no demand for her services in stage 2) and only Type 1 patients 

demand consultations. If the physician chooses p,<‘y, both Type 1 and Type 2 patients 

will demand consultations. The cases described below show the physician’s demand and 

profits under each of the two pricing rules, p,>+ and p,<y, and show that the optimal 

prices are p, “=1/2+6y and p,"=y. 

Case A: The Local Monopolist: p, > 

Suppose p,>‘y. Then only Type 1 patients choose to consult the physician and 

the physician has no demand for consultations in stage 2. Recall that patients make the 
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decision of when to consult the physician based on their total expected cost. As 

previously defined, a Type 1 patient has a disutility costs \=p,-6y.'° X is drawn from 

the unit interval as depicted here: 

r Type 3 Patients + Type 1 Patients 7 

0 p,-9y 1 (A) 

With no demand for stage 2 consultations, the total demand for physician services 

in Case A is 

(6) D,@,) = (1- pi +@y)N 

An expected profit maximizing physician chooses the price of stage 1 consultations in 

Case A to maximize, 

(7) Expected Profits = (1- p,;+@y)Np, - C 

where (1- p,+6@y) is the probability that a patient consults the physician in stage 1 and 

C is the physician’s fixed cost. The physician’s profit maximizing price in Case A is 

(8) pPi*,= (1+6y)/2. 

The physician’s expected profits are 

(9) Expected Profits* = N [(1+67)*/4]- C 

Case B: Local Monopolist: y= p, 

Suppose y=p). Then both Type 1 and Type 2 patients demand physician 

  

10 By definition of a Type 1 patient, \>p,-@min{y,p,}. However, for Case A, p,>vy is 
assumed. 
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consultations. Let y<1.'! Type 1 and Type 2 patients are depicted according to their 

disutility costs as depicted here: 

r Type 2 Patients + Type 1 Patients 7 

0 p.-9p, 1 (A) 

Note that there are no Type III patients since any patient who waits until stage 2 and 

finds out he is sick will pay up to y to consult the physician. The demand for 

consultations in Case B is 

(10) Dip.) = (1-p, + 6p.)N + (Pi-Op2)NE 

where (1-p,+6p,)N denotes the demand from Type 1 patients and (p,-@p,)N@ denotes the 

demand from Type 2 patients. The physician maximizes her expected profits, 

(11) Expected Profits= [(1-p,;+6@p.)p, + (p,-@p,)@p.JN - C. 

The first order conditions on p, and p, are 

(12) dx/dp,=1-2p,+2p,6=0 

(13) dx/dp,=26p,+26*p,=0. 

Lemma 1: Using the pricing rule p,<y, the prices p,*='4+6y and p,*=y maximize 

the physician’s expected profits. 

Proof: The pricing rule states p,<y. Let p,*= y, then from (12), p,*='4+6y. 

Patients choose to consult the physician in stage 1 if and only if X=p,-@p,. The 

dprofit/dp,=p,-ép,=0, since p,-@p, is the proportion of sick patients who wait until 

  

"For the case in which @y> 1, the conclusion that the physician should choose p,<y is 
not altered. 
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period 2 to consult the physician. This implies that the problem has a corner solution 

in which the physician charges her maximum price, p,=y. When the physician charges 

p.*=~, the profit maximizing price to post for stage 1 is p,*='4+0y., 

The intuition here is clear. Any p,<‘y simply leaves money with patients with 

low disutilities. A low p, encourages patients to wait to see the physician and this 

reduces the number of patients who demand consultations in stage 2 because some (1-6) 

patients will discover that their symptoms are not serious. 

Proposition 1: A monopolist physician who is required to post ex-ante prices (p,,p,) for 

stage 1 and stage 2 consultations, respectively, chooses the price package (p,*=2+6y 

» P)*=7). 

Proof: From equation (9), if the physician uses the pricing rule p,>vy and if 6y<1, 

expected profits=N[(1+6y)’/4]-C. Only Type 1 patients consult the physician. Then 

p;*=(1+6-y)/2 and expected profits=[(1+6-y)?/4]-C/N. From the proof of Lemma 1, if 

the physician uses the pricing rule p,<-y, her expected profits=N(4+6@y)-C. N(‘4+6y)- 

C>NI[(1+6y)’/4]-C. The expected profits under the pricing rule p, <+ are greater than 

the expected profits under the pricing rule p,>-y thus the physician uses the pricing rule 

P.<-y.' From the proof of Lemma 1, the profit maximizing price package under the 

pricing rule p,<y is (p,;*='2+6y , p)*=y¥).. 

V. The Local Monopolist:Ex-Ante Pricing for Stage 1 Only 

  

"If Oy > 1, then p,*=6y and expected profits=6-y-C/N which are strictly less than the profits 
under the pricing rule p,<-y. Therefore, if 6y=1, the physician makes the same choice of the 

pricing rule p, <7. 
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Consider the same physician monopolist as in Section IV except the physician now 

need only post ex-ante a stage 1 price and is free to set any price she wishes for stage 

2. Patients know that the physician is a profit maximizing monopolist and they choose 

when to consult the physician under the same decision rules as in Section IV. 

Theorem 1: Physician prices and total patient costs are identical when a monopolist 

physician prices stage 1 and stage 2 consultations ex-ante as when a monopolist physician 

prices stage 1 consultations ex-ante and prices stage 2 consultations ex-post. 

Proof: From the proof of Proposition 1, a profit maximizing physician chooses to use 

the pricing rule ~ <p, and prices at (p,*='4+6y , p.*=). A physician who does not 

post p, will always charge p,*=v+, since all patients are willing to pay y for stage 2 

consultations and no patient is willing to pay more. Since p,*='2+6y maximizes profits 

when p,~y, the physician also chooses p\*='4+6y. The patients make identical 

decisions in both cases and the patients’ total costs are the identical., 

The Local Monopolist and Posted Pricing: Conclusions 

As shown in Sections IV and V, a local monopolist will always choose p,* =+y for 

stage 2 consultations. It does not matter whether the physician is required to post stage 

1 and stage 2 prices ex-ante or only stage 1 prices ex-ante. This result is quite intuitive. 

The physician is a local monopolist who knows with certainty the maximum any patient 

will pay for a stage 2 consultation. Any patient who is ill and waits until stage 2 will 

always consult the physician if the stage 2 price is less than or equal to the cost of the 

untreated disease. Therefore, the monopolist always has an incentive to set p,*=y. 
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Furthermore, because the posting of prices does not change the physician’s pricing 

behavior, the patients’ total expected cost is unaffected by requiring the physician to post 

prices. It was previously assumed that the physician’s ex-ante prices were credible. 

From Theorem 1, it follows that credibility is not an issue in this model. The profit 

maximizing physician prices stage 1 consultations at p,* and has no incentive to deviate 

from pricing p.*=vy. 

VI. The Bertrand Physician 

Consider the same model when some organization (such as a government health 

alliance) assigns patients to physicians in the community. There is more than one 

physician ready and able to provide service to the patients in the community. All 

physicians are identical and once a patient has been assigned to a physician the patient 

cannot switch physicians. !° 

The organization’s objective is to minimize the patients’ total cost of physician 

services. Total patient costs include the total amount spent on physician services, any 

anxiety from uncertainty about health status (A), and any permanent residual of untreated 

disease (y). Patients are assigned to physicians solely on the basis of minimum total 

cost. The organization accepts sequential price bids for consultations from physicians 

until no physician is willing to submit a different bid. The bidding process is sequential 

and costless. All physicians observe all bids and any physician is free to lower a 

  

This assumption simplifies the analysis of ex-post pricing of stage 2 consultations. 
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previous bid. If more than one physician submits the lowest bid, then patients are 

assigned equally to all physicians with the lowest bid.” 

The model now contains an additional stage, stage 0, in which physicians submit 

bids to the organization and the organization makes the assignment of patients to 

physicians on the basis of lowest total patient cost. Recall that all physicians are 

identical and have only a fixed cost. This is still a one period game and the fixed cost 

is not sunk. As an example, the fixed cost can be thought of as the price of setting up 

practice in the community. If the physicians are already setup to practice in the 

community, the fixed cost can represent the price of purchasing some specific software 

system for recording patient data. 

Physicians compete in prices in stage 0. Physicians are not constrained in the 

number of patients they can service and a single physician can service the entire 

community. 

Lemma 2: With competitive bidding, in equilibrium there is one physician who makes 

zero economic profits. 

Proof: The bidding process is sequential, costless and repeated until no physician wishes 

to submit another bid. Each physician has an incentive to submit a bid which undercuts 

the last bid by epsilon and take the entire market. By assumption, this is a one period 

game and the winning physicians pay their fixed cost after the bidding process ends, 

therefore the fixed cost is not sunk. Also by assumption, physicians have zero marginal 

  

For simplicity, assume there is never an integer problem. 
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cost and positive fixed costs, therefore no physician has an incentive to bid lower than 

C/N because expected profits are negative at any price less than C/N. If two physicians 

submit the same low bid, then assume that they equally share the market demand and the 

lowest bid for the two physicians is C/2N. If this is the case, then either physician has 

an incentive to submit the bid C/2N minus epsilon until one physician submits the bid 

C/N. Physicians summit bids, each undercutting the last bid, until the physicians’ 

expected profits are equal to the average fixed cost (C/N). In equilibrium, there is only 

one physician who bids a price package that yields zero economic profits., 

The Bertrand Physician: Ex-Ante Pricing of Stage 1 and Stage 2 

Define the Bertrand physician as the physician who successfully makes the lowest 

bid. This model addresses only patient-initiated demand. The patient’s decision process 

is the same as in the previous section. As a result of the bidding process, the physician 

operates with zero profits. Consider the same two pricing rules evaluated in the previous 

section: either the physician prices herself out of the market in stage 2 (p,>-y) or not 

(p.<y). Case C and Case D examine the Bertrand physician’s pricing decisions and 

patient-initiated demand when the physician must post both stage 1 and stage 2 

consultations ex-ante. Case E examines the Bertrand physician’s pricing and patient- 

initiated demand when only stage | consultation prices are posted ex-ante. 

Case C: The Bertrand Physician: p,>+ 

Suppose p, > is true, then only Type 1 patients choose to consult the physician 

and the physician has no demand for consultations in stage 2. Recall that patients make 
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the decision of when, if ever, to consult the physician based on their expected cost. A 

Type | patient is defined as one who draws \=p,-6@y. Each patient draws a A from the 

unit interval as depicted here: 

rtype 3 Patients; Type 1 Patients, 

0 p,-6y 1 (A) 

There is no demand for consultations in stage 2 and the total demand for 

physician services in Case C is 

(14) De) = (- p, +4y)N 

As a result of the bidding process in stage 0, the physician has zero expected profits and 

chooses the price of stage 1 consultations in Case C to satisfy 

(15) Expected Profits = N (1- p,+6y)p, - C=0. 

The probability that a patient consults the physician in stage 1 is (1- p,+é@y), C is the 

physician’s fixed cost, and N is the number of patients in the community. From the zero 

profit condition, it follows that the minimum price solution yields 

(16) py*,=[N+N6y-(N*(1 +6)?-4NC)*]/2N. 

Under the Case C pricing rule, any p,* > + satisfies the pricing rule and the total patient 

cost 

(17) Total Cost= | ot? ® (dA) + ote 6 (ay +d ' p1-0p2 P1 (dA) 

= C + N (p,?-(0y))/2 > C. 

Case D: The Bertrand Physician: y= p, 

Suppose y=p.; then both Type 1 and Type 2 patients demand physician 
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consultations. Type 1 and Type 2 patients are depicted according to their disutility costs 

as depicted here: 

rType 2 Patients+ Type 1 Patients 7 

0 p,- 8p, 1 (A) 

The demand for consultations in Case D is 

(18) Dp(P1,p2) = (1-p,+Op)N + (Pi-Op,)NO 

where (1-p, +6p,)N denotes the demand from Type 1 patients and (p,-@p,)N6 denotes the 

demand from Type 2 patients. The physician bids ex-ante on the price package (p,,p») 

which yields zero economic profits. Any price package that satisfies 

(19) Expected Profits = N [ (1-p,+é@p,)p, + (p,-6p,)@p,] - C=0 

produces a low bid and satisfies the organizations objective of lowest price. 

The organization cares about minimizing the patient’s total cost while the 

physician cares about successfully making the lowest bid. The lowest successful bid 

satisfies (19) subject to minimizing total patient cost 

(20) Total Costs= x4 f oP +2 (6p,+X) (ddA) + | | i+6p2 Pi os 

= N[6p2(P,-Op2)+(1-p, + Op.)pi + (P1-p2)"/2] 

Substituting (19) into (20), the physician chooses p,,p) to minimize 

(21) Total Costs= C+((p,-@p,)?/2)N 

Lemma 3: Given the pricing rule p,<7y, the minimum total patient cost under a 

Bertrand physician is C; every patient consults the physician in stage 1 and p,*=C/N. 

Proof: From equation (21), when the physician uses the pricing rule p, <7, total patient 
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costs= C+((p,-6p,)?/2)N. By assumption, C and N are strictly positive, therefore total 

patient costs are minimized when p,=6p,. If p,=6p,, then any patient who draws a \2=0 

consults the physician in stage 1. Thus, N patients consult the physician in stage 1 and 

the p, which satisfies the zero profit condition of the Bertrand physician is p,»*=C/N. 

When p,*=C/N, the optimal price for stage 2 consultations is p,»*=C/(@N). Substituting 

P,*, P2* into (20) yields the minimum total patient cost=C., 

The intuition behind this result is straightforward. If the Bertrand physician is 

held to zero profits and prices such that every patient consults the physician in stage 1, 

then the physician just covers her cost. When every patient consults in stage 1, the 

minimum price for a stage 1 consultations must be C/N and there is no disutility cost or 

residual of untreated disease, therefore the total patient cost is Np, =C. 

Lemma 4: Given the pricing rule p,>+y, the minimum total patient cost under a 

Bertrand physician is C, every patient consults the physician in stage 1 and p,*=C/N. 

Proof: From equation (16), when the physician uses the pricing rule p,>y, 

p, =[N+N6y-(N*(1 +6-y)°-4NC)”]/2N and from equation (15), expected profits=(1- 

Pp, +@y)p,=C/N where (1- p,+6y) is the probability a patient consults the physician in 

Stage 1. Consider 

(i) Let p»*=[N+N6y-(N7(1+6y)?-4NC)“]/2N and substitute p,* into (1-p,+6y) to get 

the probability a patient demands a stage 1 consultation, which is [1+6y+((1+6y)- 

4C/N)“]/2. Suppose it is the case that not all patients choose to consult the physician in 

stage 1, then (1-p, +67) < 1 and substituting p,* =[N+N6y-(N?(1+6-y)’-4NC)“/2N yields 
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a probability (1-p, +6y)=[1+6y+((1+6y)?-4C/N)”*]/2 <1. The total patient cost in (i) 

is NU ‘i146, Pi (dA) + J oY (y+) (GAY = NE(l-pi+Oy)pit @r-Oy)ey+ (Pr 

6y)?/2)]. Using the zero profit condition, total patient cost=C+N[(_ p,-67)( 

pi t+6y)/2]=C." 

The physician chooses the pricing rule that yields the lowest total patient cost. 

The total patient cost in equals C+N[( p,-@-y)( p; +6@y)/2]=C. Therefore, the minimum 

total patient cost, C, occurs under the pricing rule p,>-y. The physician prices p,*=C/N 

and every patient consults the physician in stage 1., 

Proposition 2: A Bertrand physician who bids the lowest package of prices and is 

required to post ex-ante the price package (p,,p,) for stage 1 and stage 2 consultations, 

posts prices such that every patient chooses to consult the physician in stage 1 and 

p,;*=C/N, po*=C/(ON). 

Proof: The proof follows from Lemma 3 and Lemma 4., 

VII. The Bertrand Physician: Ex-Ante Pricing for Stage 1 Only 

This section examines the Bertrand physician who is required to post ex-ante only 

a Stage 1 price and is free to price stage 2. Again, two scenarios are considered: p,<+ 

and p,>v+y. Recall that, unlike the local monopolist, the Bertrand physician makes zero 

economic profits knows that all patients will pay at most + for a stage 2 consultation. 

  

DIf Oy >1, then [1+6y+((1 +6y)’-4C/N)“*]/2 =1, thus every patient consults the physician 
in stage 1. From the zero profit condition, p,*=C/N and the total patient cost is 
Np,*=N(C/N)=C and the physician makes the same choice here as under the pricing rule 

P2>¥- 
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It follows that a physician who need not post or commit to a stage 2 price will price 

stage 2 consultations at p,*=y. Therefore, the pricing rule of p,>-y does not apply. 

Only the pricing rule p, <7 is of interest in examining the Bertrand physician’s pricing 

behavior and the resulting patient-initiated demand when the physician only post Stage 

1 consultations ex-ante. 

Case E: The Bertrand Physician: p, <7 

For the Bertrand physician using the pricing rule p,<-+y and pricing stage 2 

consultations ex-post, p,»*=-y. Patients and the organization are assumed to realize that 

the physician has monopoly power in stage 2. Total demand for Case E is 

(22) Dg(P1,P2)= (1-p, +Op.)N + (Pi-Op.)NO 

The physician is held to zero economic profits by the bidding process and chooses p,* 

accordingly: 

(23) Expected Profits=N[(p,-@p,)@p,+ (1-p,-6p,)p,] - C=0. 

Using p,*=y, expected profits equal zero when the physician selects 

(24) p,*='4+6y-[(1+46y-4C/N)”]/2. 

The total patient cost in Case E is 

(25) Total Costs= x J ot? (Op ,+A) (dA) + | 1 +0p2 Pi at 

= N[6p.(P:-6p2) + (1-p, +6p2)p: + (Pi-Op2)"/2] 

and substituting p,*=-y and (24) into (25) 

(26) Total Costs=C+(N/2)[14- ((1-4(C/N)+46y)%/2)]’. 

Lemma 5: A Bertrand physician who ex-ante posts only the stage 1 consultation price 
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results in a minimum total patient cost greater than C for any y>(C/N - '4)1/6 and 

+ ~C/(ON). 

Proof: From equation (26), total patient cost for a Bertrand physician posting only the 

stage 1 consultation price is C+(N/2)[4- ((1-4(C/N)+46y)%/2)P. If (N/2)['4- ((1- 

4(C/N)+46y)%/2)] >0 then total patient cost is greater than C. For y<(C/N - %)/6, 

the total patient loss is undefined and for ~=C/(ON) the total patient loss equals C.”° 

Therefore for any y>(C/N - ‘%)1/@ and yxXC/(@N), (N/2)PA- ((i- 

4(C/N)+467)*/2)]? >0 and the minimum total patient loss is greater than C., 

The Bertrand Physician and Posted Prices: Conclusions 

From Proposition 2, a Bertrand physician who must post both stage | and stage 

2 prices chooses the price package (p,*=C/N, p.*=C/(@N)) and every patient consults 

the physician in stage 1. In contrast, posting only the stage 1 price ex-ante results in the 

stage 1 price p,*='4+6y-[(1+46-y-4C/N) "1/2. 

Lemma 6: For C/N2>6y=C/N-'%, posting only the stage 1 consultation price ex-ante 

results in less demand for stage 1 consultations than the demand that results from posting 

both stage 1 and stage 2 prices ex-ante. For 6y>C/N, the posting prices does not affect 

the demand for stage 1 consultations. 

Proof: (1) From Proposition 2, demand for stage 1 consultations equals N when both 

p, and p, are revealed ex-ante. 

  

16 If y<(C/N - '%)/6, there is no price at which the physician can make non-negative 

profits. Therefore, no physician enters the market. 
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(ii) From equation (24), posting only the stage 1 price ex-ante results in p,*~C/N= 

16 +6y-[(1+46-y-4C/N)”]/2 and p,*=y. Demand for stage 1 consultations is 

Demand(S1)=N(A+((1+46y+C/N)”)/2. This is less than N when C/N>6y=C/N-%. 

When 67 >C/N, the demand for stage 1 consultations is greater than N. N is the entire 

market, demand cannot be greater than the entire market, therefore the demand equals 

the market which is the same result as in (1)., 

Conclusion 

The influence of revealing physician prices on patient-initiated demand was 

examined in two cases. In the first case, posting prices by a local monopolist does not 

alter patient-initiated demand, resource use or physician profit. This follows from the 

fact that the physician has full monopoly power. However, in the case with the Bertrand 

physician, posting prices influences patient-initiated demand and resource use. Every 

patient immediately consults the Bertrand physician who posts the price of all types of 

consultation (immediate and delayed). Although medically unnecessary care is 

maximized when every patient consults the physician immediately, when the cost of 

suffering, anxiety and untreated disease is included, this case results in the lowest total 

patient cost. A Bertrand physician who posts only the price of immediate consultations 

does not consult more patients and the total patient cost is not lower than the case with 

all prices posted ex-ante. 

By construction, physician profits are zero in the case with the Bertrand 

physician. Thus a Bertrand physician is indifferent about posting prices for 
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consultations. In the case with the local monopolist, I have shown that posting prices has 

no effect on demand or price and thus, the local monopolist is also indifferent about 

posting prices. However, lowest total patient cost occurs when competition forces 

physicians to bid for patients (the Bertrand physician) and all prices are posted. Thus, 

a Bertrand physician who posts prices is preferable for efficient resource use. 

The results of the model presented in this paper suggest that requiring physicians 

to both bid competitively for patients and post all prices results in the most efficient 

resource use. However, the model of patient-initiated demand presented in the paper 

makes the assumption that physicians have zero marginal costs and this assumption may 

not hold in the actual market for physician services. 

The zero marginal cost assumption insures that market demand is always met. 

If the physician is willing to supply the first consultation, then the physician is always 

willing to supply another consultation at any price greater than or equal to zero. There 

is always excess supply in this model. Using an assumption of constant marginal costs 

would not alter the results of the model and excess supply would still exist in 

equilibrium. 

However, using increasing marginal cost should cause several important changes 

in the results of the model. The bidding process would not necessarily produce only one 

physician in equilibrium and the lowest bid would be equal to the minimum of a 

physician’s average cost curve. In equilibrium, all physicians price equally and equally 

share the total market demand. If there are S physicians with F fixed cost and increasing 
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marginal cost, c(q), then the equilibrium price is S[F+c(N/S))]/N. The number of 

physicians in equilibrium, S*, will be determined by minimizing S[F+c(N/S))]/N subject 

to the zero profit condition that the bidding process produces. With increasing marginal 

cost, excess supply is eliminated and the market for physician consultations would clear. 
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