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Abstract

This paper examineshow differentiation among Health Ma ntenance Organizations (HMOs)
affects locad market competition. Most markets for HMOs appear sufficiently
unconcentrated; however, differences among HMOs may make competition less intense
than the number of competitorswould suggest. To investigate this possibility, weddinguish
HMOsthat serve only loca marketsfrom thosethat operateregiond or nationa networks.
We andyzehow HM Osof onetypeaffect the profitability of the other using an equilibrium
modd of entry and product choice. While thetwo typesof HMOs have strong competitive
effects within segments, the competitive effect of differentiated firmsis negligible.



I Introduction

In this paper we examine the effect of differentiation among Heath Maintenance Organizations
(HMOs) onloca competition. When analyzing HM O competition, researchersand antitrust enforcersdike
have recognized that HM Os compete for customers within distinct local geographic markets. In generd,
they have considered al HMOs within a locad market as equivaent competitors’  However, HMO
differentiation may blunt competition across HMO types, and thus such market andyses may misstate the
competitiveness of local markets. In thispaper weidentify and investigate the effects of one such difference,
geographic scope, and demondtrate that local markets are strongly segmented between those HM Oswith
narrow geographic scope, that only serve a loca market, and HMOs with broad scope, that provide
services in many markets throughout the country.

Until recently, it was widely regarded that most local markets had severd HMOs offering
homogeneous products. As a result, policy makers gave little thought to the competitiveness of HMO
markets, and HMO mergers were largely immune from antitrust scrutiny. This view changed when the
Department of Justice required Prudential and Aetna to divest some holdingsin afew local marketsasa
precondition for merger approvd; it Sgnaed that al HMO markets were no longer assumed to be
competitive. Thismerger dso called atention to the growth of ahandful of "nationd HMOs," which appear
to differentiate themsdves from loca HMOs by offering one stiop shopping for nationd employers. The
combination of consolidation and differentiation among HMOs necessitates a closer look a how HMOs
compete.

A common yardstick for assessng the competitiveness of a market isto compute aconcentration

index such asthe Herfindahl. Another approach isto compute own and cross- price dagticities of demand.?



Neither gpproach offersadefinitive measure of competitiveness, particularly in marketswith differentiated
competitors. Thetheoretica bassfor the use of the Herfindahl isaCournot equilibrium with homogeneous
firms, s0itisnot well suited for assessing the extent of competition among differentiated sellers. The cross
priceeagticity of demand approach yields useful resultsfor market sructure Smulations, but requiresmore
detalled data than are commonly available and does not account for srategic interaction among firmsin
concentrated markets.

Recent research in empiricd industrid organization offers new methods for evaduating the
competitiveness of markets using counts of operating firms. In these methods, adiscrete choice estimation
modd is derived by combining a reduced-form prafit function with a game theoretic modd of entry and
competition. Based upon thisreatively smple structure, the researcher makes inferences on marginsand
rivary from information about market Sze and the number of competitors. Thisis particularly atractivein
industries where the data required to perform a structurd demand-and-supply andyds — detailed
information on prices, quantities, and product characterigtics (e.g., Nevo [2000]) — are not available.
Because HMOstypicdly cusomizether offeringsfor their important clients (largefirms) and arrive at price
and product characterigtics through individua negotiations, an gpproach that relies only on observed entry
behavior is useful for thisindudry.

The logic behind our approach is sraightforward. As Bresnahan and Reiss [1991] (henceforth
“BR”) note, the quantity needed for afirm to cover its fixed cogts of entry will be lower if that firm earns
higher margins. Therefore, to the extent that the presence of additionad competitors reduces margins, the
average quantity needed to support each additiond entrant increases. Empiricdly, if we observe the

average S ze of the market per firm increasing with the number of firms, we can infer that marginsarefdling



as the number of firmsincreases. The rate a which average quantity is increasing indicates how rapidly
margins arefdling. Asthe average quantity per firm levels off, margins are no longer faling.

The effects of competitorson marginsareless clear in heterogeneous product markets. If thereare
digtinct groups of customers that strongly prefer each product based on its particular characteritics, high
margins can be maintained in the presence of multiple competitors. The empiricd model devel oped by
Mazzeo [2002] extendsthe BR methodol ogy to the case of firms offering discrete product types. Thedata
represent the outcomes of firm decisonsregarding (&) whether to enter the market, and (b) which product
typeto produce, given the choicesof their competitors. Estimatesfrom thismodd measuretheincrementa
effect of additiond competitorson operaing profits, explictly distinguishing between the effects of firmswith
amilar and different product characteritics.

We use the BR and Mazzeo gpproaches to examine the nature of competition in HMO markets.
We initidly proceed as if HMOs are homogeneous products. In this BR-style andyss, we find thet the
market size required to support asecond firm isroughly the same asthe average size of monopoly markets.
After two firms, the average market sizerequired for additiond firmsincreases, suggesting that marginsfdl
when markets have more competitors. One potentid explanation for thisresult isproduct differentiation —
HMOs that pursue broad geographic coverage may not directly compete with HMOs that operate
exdusvey within aparticular locd market. Thisdifferentiation effect will be particularly evident in duopoly
markets where there may be one HMO of each type.

We evduate this hypothesis usng a Mazzeo- gyle andyss. Our results support the differentiation
explanation: the estimatesindicatethat competition within product typesis quite strong, but that HM Os of

the other product type provide little additiona competition. Consdering the two digtinct product types
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revedsthat HM O markets areless comptitive than they woud otherwise gppear. Inaddition, weareable
to isolate demographic characteristics across markets that predict the presence of either locd or nationa
HMOs. Theseresultsprovideinsght into the source of the competitive advantage afforded to each type of
HMO firm.

The remainder of the paper is organized as follows. Section I describes the HMO industry,
highlighting distinct HMO drategies. We outline our data in section 111. In section IV we present the
dternative estimation methodol ogies and show how to incorporate product differentiation into theempirica

moddl. SectionV presents our estimation results and section VI concludes.

II. Differentiation Among HMOs

Tounderstand differentiation among HMOs, it isimportant to recognize that HM Ostypicaly sdl to
employers. Thus, we condder differentiation among HMOsthat reflects differencesin preferencesamong
employers. Theremay be severd dimensonsdong which employer preferencesfor HMOsmay differ. For
example, some employers may prefer HMOsthat excel in preventive care, whereas others prefer HMOs
that offer accessto the best physiciansin their locd market.  Almost dl HMOs can offer smilar coverage
and have the opportunity to contract with virtudly the same set of providers, so meaningful differentiation
aong these dimensonsislikely to be minimal.

Wefocus on differentiation based on the geographic scope of the HM O’ sbusiness.® Just assome
firmsmaintain asngle, loca establishment whereas others have establishments throughout the nation, some

HMOs do business in only one market, whereas others do business nationwide. For reasons we discuss



bel ow, employerswhaose operations cover broader geographic regionsmay prefer to contract with HMOs
that also cover a broad geographic area.*

If geographic coverage turnsout to be an important source of differentiation, this could profoundly
affect measures of competition. Thisis because there are only a handful of HM Os that provide service
beyond a single, local market. To dentify them, we computed the share of U.S. population that is
represented in the counties where each HMO does business, aslisted in Interstudy. In 1997, there were
over 150 HMOs in the United States; the HMOs with the 25 highest levels of geographic coverage are
listed in Table 1. Sx HMOs did business in enough markets to be available to at least hdf the nation's
population. A second group of 10 are avail able to between 10 and 25 percent of potential U.S. customers.

The remaining HMOs, which we cdl locad HMOs, are available to no more than 7 percent of the
population. Hence, there appears to be a clear demarcation between the few HMOs that have built large
regiona or nationd networksand therest, which limit their operationsto aparticular local area. Thispatern
gppearsto be stable over time; prior to awave of mergersin the late 1990s, HM Os were not significantly
expanding or reducing their geographic coverage.

Place Table 1 Approximately Here

The drivers of geographic scope differentiation have not been widdy studied in the literature on
HMOs. Severd hypotheses, based upon demand and cost drivers, might explain the differences. Onthe
demand side, geographicaly disperse employersmay prefer to contract withasingle HM O that operatesin
al of their locationsto provide employment- based heal th servicesrather than contracting with severd, loca
providers. Using a single provider potentidly lowers contracting costs, and may result in standardized

contractsand care. On thesecriteria, amaler employersareindifferent between contracting with nationa or



locd HMOs, some may even prefer local HM Osthet tailor their offeringsto the needs of loca populations.

Other explanationsfocus on cost differences. For example, one might conjecturethat therearetwo
cost curves for HMOs. Smadll, locd HMOs may have rdatively low average costs because they have
greater locd market knowledge and have better relationships with hospitals. An HMO run by a loca
hospitd system, for example, would have this sort of advantage, aswould one run by loca physciansand
other members of the community. In addition, locd HMOs might have lower monitoring cogts. Findly, a
locd HMO may be ableto custom-design amodest, low-cost benefits package to meet the needs of price-
sengtive employers, whereas nationd HMOs may offer rdatively standardized, generous packages that
reflect the desires of their national dlients”®

National HMOsmay enjoy certain economies of scale and scope that reducether costs. National
HMOs can devel op monitoring and screening programsto assure that contracting providers practice cost-
effectivemedicine. National HM Os can devel op drug eva uation programs and purchase prescription drugs
in bulk to reduce pharmacy costs. It would be very difficult for aloca HMO to obtain these sorts of cost
advantages. The types of large-scde investments required to successfully operate a nationd HMO may
serve as barriers to entry, limiting the number of participantsin this ssgment of the market.

In addition to these demand and cost considerations, there are a number of regulations that might
affect the profitability and ease of entry by locd and nationd HMOs. Medicare dlows seniorsto enrall in
HMOs, but the process of establishing a Medicare-eligible HM O iscumbersome and payment levelscan
fluctuate from year to year. Certain state Medicaid programs encourage or even mandate enrollment in

HMOs. But Medicaid usudly payslessthan private employers for the same HMO sarvices. Statesaso



havelawsregarding capitd and other financid requirementsfor new HMOs, theselavsmay bedesigned, in
part, to assist local firms.

Thesedifferent effectsare not mutualy exclusive and may well contribute to the potentid for earning
profits for both types of firms. Whatever the underlying reasons for the emergence of locd and nationd
HMOs, an important question for market andysisis to what extent an additiona nationd (locd) HMO
affects competition among other nationd (local) HMOs,and amonglocd (nationd) HMOs. Theanswer to
this question providesingght into the degree of segmentation in the market, and to what extent one should
consder each segment separately when analyzing the effect of achangein market structure dueto merger,
acquidtion, or entry. It isthis question that our empirical analys's addresses.

Our focus on geographic scope contrastswith the existing literature on HM O differentiation that has
looked at organizationa differences that affect costs and flexibility of services. Prior research has
investigated the difference between staff and group model HM Os on the one hand, and network and 1PA
models on the other, finding for example that the former generdly achieve greater reductionsin utilization
than the latter.’  Ownership status (for-profit versus nonprofit) and cost containment strategy (e.g., use of
gringent financid controls) have aso been studied, finding for example that financid incentives are an
effective way to change physician behavior, but third party utilization review hasonly asmall effect.” While
these differences may dso represent meaningful sources of differentiation, we focus on geographic scope
differentiation here because of its importance in the eyes of employers, employees and regulators. Our
methods are not rich enough to smultaneoudy congder differentiation dong al of these dimensons at the

sametime.



[11. Data

Our HMO data come from the Interstudy database for the year 1997. Interstudy uses data
maintained by date regulatory agencies to create a complete census of HMOs operating throughout the
United States, including the states and counties in which each HMO offersits services.® AnHMO is
defined as operating in a specific county if it has contracts with providersin that county. Sincewe do not
have county-level enrollment data, we assume that HMOs are actively competing in dl countiesin which
they have contracts with providersin place. Based on this assumption, we constructed alist of the HMOs
operating in aseries of locd markets, and identify their type (nationa or local) based on the set of markets
they serve.

Theempirical work below proceeds by andyzing market structurein across-section of independent
geographic markets. Because it is critica to control for demographic conditions, market areas must be
defined in such away that (1) consumersdo not typically usefirmsfrom outsdethe geographic areaand (2)
al thefirmsin the geographic are able to compete with each other. Previous work usng smilar methods
has accomplished (1) and (2) by anayzing isolated geographic marketswith alimited number of firms (BR,
[1991]; Mazzeo, [2002]). Given the nature of HMO services, the market definitions are somewhat broader
inthiscase.

Wefirg recognize that employerstypicaly purchase HMO services on behdf of employees, and
that employeesstrongly prefer to consumemedical servicesfromlocal providers.” Sinceonly thoseHMOs
that have contracted with locd providers are in a podition to compete for the business of individud
employers, the Census-defined Metropolitan Statistical Area (MSA) unit is a naturd basis for our

market definitions. An MSA typicaly conssts of a reasonably large centra city and the neighboring



counties from which asubstantia portion of the resdents commuteinto the centrd city for work. Thus, an
employer might expect to have employeesliving throughout the M SA that would look for an HMO that had
contractswith providers|ocated near their homes. However, employeeswould be unlikdly to travel outsde
the MSA for services they can obtain from insde the MSA. We adso included markets not quite large
enough to qualify as MSAs but that nonetheless may contain sufficient demand to support HMOs™®

Larger urban areasthat potentialy have distinct submarkets are ingppropriate for thisanaysis, as
they often encompass regions that extend well beyond what many employees might be expected to trave.
Assuch, dl the HM Osin these areas may not be relevant competitorswith each other. Thereforewe omit
from our sample the Census' s Consolidated Metropolitan Statistical Areas (CMSAS), which combine a
series of contiguous MSAs into a single market definition.™ Similar difficulties may exist in the larger
markets that are not CMSAs, therefore, we exclude marketswith population greater than 500,000. This
aso ensures additional homogeneity among the marketswe andyze, and guaranteesthat our focusremains
on competitiveinteractionsamong oligopolists. These choicesgave usatota of 263 marketsto be used for
this sudy.

Place Table 2 Approximately Here

Table 2 digplays a summary of our data by the number of HMOs operating in amarket. While5
markets do not have any HMOs operating and 10 only have asingle HMO, 58 markets have 8 or more
HMOs. InTable 3, we solit the HMOsinto two mutualy exclusive categories— locd and nationd. We
define locd HMOs to be those available to less than 7 percent of the population. The nationd category
contains the larger HMOs listed in Table 1, as well as the Blue Cross &ffiliated HMOs*

Place Table 3 Approximately Here
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Table3indicatesavery gtriking pattern of product differentiation. For example, in the 31 markets
with two HM Os operating, 24 consist of onelocal and one nationd firm. Theseraw datastrongly suggest
some underlying pattern of entry inwhich differentiationisoptima — if locd and nationd firmswereequdly
likely to enter the market under dl circumstances, we would expect as many as 24 of the 31 markets to
have onefirm of each typelessthan 0.05 percent of thetime. Among the 42 marketswith three HMOs, 33
contain & least oneloca and one nationd firm. Again, thiswould be highly unlikely if the entry of locdl and
nationd HMOs were independent and equdly likely.  Ingeed, it appears that differentiation in the
geographic scope of HMOs may affect their entry decisions. If amarket dready hasonelocd HMO, itis
more likely that the next HMO will be nationd, and vice versa. The analyses in the following section
incorporate this notion of differentiation into the assessment of the competitiveness of markets for HMO
services.

Competitive factors done do not determine the pattern of entry. Market characteristics dso
potentidly affect the profitability of each type of HMO. Locd population is the most natura proxy for
market Sze. Weobtained theloca population estimatesfor 1997 fromthe U.S. Census Publication, “USA
Counties — 1998,” as well as the percent of the population over 65 years of age. Differencesin these
variables across markets should be correlated with differencesin the overdl demand for hedlth care. We
aso want to control for the relative attractiveness of HMOs (as compared to other types of hedth
insurance) in each market. For employees, we used income asaproxy since dternativesto HMOs provide

more flexible service at additiond costs. Large employers may prefer to contract with HMOs based on
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their scde we include the fraction of business establishments with greater than 100 employees. We will

examine the extent to which these variables predict the total number of HMOsin each market and whether
they are associated with ether type (locd or nationd) of HMO.

Place Table 4 Approximately Here
Two other market characteristics might dso affect HMO costs.  As shown by Dranove et d.

[1998], HMOs can reduce their cogtsrelative to other forms of health insuranceif they are ableto bargain
effectively with providers. To capture this effect, we measure the number of hospitals in each market
relaive to the number one would expect for its9ze. (Thisdlows us to disentangle hospital effects from

sheer market Sze effects). Findly, each sate regulates HMOsin avariety of ways. Using datafrom the
Sate by Sate Guide to Managed Car e Law, we measure two regulationsthat might drive up entry cods.
Oneregulation requiresthat the HMO offer a“point of service’ plan, which effectively requiresthe HMO
to ded with dl providersin the sate, not just thosewith whichit has contracts. The other subjectsHMOs
to ate taxation. For our analys's, we create a composite variable that is the sum of two 0/1 dummies
reflecting the presence or absence of these laws. This composite might reflect an overdl propendty to

regulate HMOs.

V. Market Structure and Profitability

The empirica andyses in this paper are designed to examine the competitive consegquences of
concentrated industry structure in the HMO industry.  The frameworks used are anong a series of
“multiple- agent quditative-response” moddsintroduced into theindustria organization literatureto evduate

entry strategiesand market competition.™ Inthesemodeds, firms' strategies can be represented by discrete
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decisons (eg., enter/don’'t enter a particular market) that are determined by evauating the profitability of
potentia dternatives. The god of the econometrician is to estimate parameters of the profit functions by
using dataonthefirms’ observed decisons. Estimation of the profit functionsis complicated by thefact that
the decisons of competing firmsmay affect the profitability of the potentid aternatives— for example, entry
may be less profitable if other firms have aso entered the market. A game theoretic behaviord modd is
therefore used to infer individud firm profitability from an observed market structure outcome, determined
by the choices made by interacting agents. We begin by anayzing the relaionship between HMO counts
and market 9ze usng the BR methodology. This method does not address the potentid for firm
heterogendity to relax competition among HMOs, to capture these effects we andyze a modd where
HMOs of different types decide whether to enter the market.

Following BR, we posit asmpleyet flexible profit function— inasymmetric equilibrium in market
m, the profit of each firm is given by:
(1) P, = (Vaigble Profits),, * (Market Sze),, - (Entry Costs),,.
The effects of competition are incorporated by alowing variable profits to be a function of the number of
firms* Specificaly, let the profits of each of n symmetric firms operating in market m equal:
) Pom=Xgb-m +e,
where X, are exogenous market factors (including market size), m, measuresthe effect of n competitorson
per-firm profits, and e, is amarket-level error term assumed to follow anormd distribution. We assume
that firmsenter the market if they earn nonnegative profits. Therefore, the probability of observing n firmsin

equilibrium equals:
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3) P(P,20ad P, <0)=F(Pn)- F(Pnu)
where F isthe cumulative normal density functionand P » = X_b - m, . Wecan usean ordered probit
model to estimate this relaionship.

To accommodate differentiation among competitors, we employ amode that endogeni zes product
typechoiceaswdl asentry. We permit competitorsto be one of two types(e.g., “loca” or “nationa”) and
posit a separate profit function for competitors of each type. Thisalows usto determine whether same-
type competitors affect profits more than different-type competitors. We include both the number and
product types of competitors as arguments in the reduced-form profit function. Wetreat dl firmswithina
given profit type as symmetric.

Given these assumptions, we can specify the profits of afirm of type T in market m, where market

m contains N, firms of type 1 and N, firms of type 2:°

@ P oo, = Xnbr + 9(a7i NN, + e

The firgt term represents market demand characteristics that affect firm profits (note that the effect of X,
varies by type). The g(q;; N;, Né) portion of the profit function capturesthe effects of competitors, with
the vectors Ni and N; representing the number of competing firms of each type. Parameters in the
9(g;; N,, N,) function distinguish between the effects of same-type and different-typefirmson profits and
capture the incrementd effects of additiond firms of each type. The parameter vector g also varies across

types, T, 0 that the comptitive effects may differ by type. The unobserved part of profits, ern, isassumed

to be different for each product type in a given market.
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To proceed, we need to make an assumption about the nature of the entry process. Wewill start
by assuming that there are two possible types of HMOs that could enter agiven market— nationd (S) or

loca (L). Abstracting from differences among firms of the same type, firms that do enter market mearn
p-.(N;,N,), where T is the product type of the firm and N, , N,, represents the number and product

types of al the competitors that aso operate in market m.*® Firmsthat do not enter earn zero. Players
sequentialy make irrevocable decisons about entry before the next firm plays. Firms anticipate that
subsequent firmswill have the opportunity to make decisions about entry and product type once they have
committed to their choice. For thisgame, aNash Equilibrium can be represented by an ordered pair (S, L)
for which the following inequdities are satisfied:

ps(S'l-l—)>0 ps(S1|—)<0 ps(S'll—)>pL(S'l|—)
pL(S1L_:D>O pL(S1L)<0 pL(S1L'1)>ps(S’L+1)

©)
Aslong aswe assumethat an additiona market participant always decreases profitsand that the decreaseis
larger if the market participant is of the same product type, a unique equilibrium exists*’

Under our assumptions above, the inequdities corresponding to exactly one of the possible
ordered-pair market structure outcomes are satisfied for every possibleredization of (es, e,) based onthe
datafor the market in question and vauesfor the profit function parameters. Assuming adidribution for the
error term, apredicted probability for each of the possible outcomesis caculated by integrating | (es, €L)
over the region of the{es, €.} space corresponding to that outcome.™

Since the equilibrium is unique, the sum of the probabilities for al market configurations dways

equas one. Maximum likelihood sdects the profit function parameters that maximize the probability of

the observed market configurations across the dataset. The likdihood function is

15



N
©) L=0 Prob|(s,L)]

where (S, L) isthe obsarved configuration of firms in market m — its probability is afunction of the
solution concept, the parameters and the datafor market m. For example, if (S, L)° = (1,1) for marketm,

the contribution to the likelihood function for market mis Prob [(11)] .

V. Esimation Results

Our first empiricd andysis predictsthetota number of HM Osthat operate in each market, without
making digtinctions between local and nationa firms. To do so, we estimate an ordered probit model. As
described above, the coefficientsindicate how each parameter — e.g., income— affectsthe profitability of
HMOs. Theestimated parametersa so dlow usto calculate entry-threshold ratios, which provide evidence
on how additiond market concentration affects firm profitability.

Place Table 5 Approximately Here

Table5 presentsthe ordered probit resultswith seven entry categories— marketswith six or more
HMOs are placed in the same category. Severa market levd variables are important for explaining the
number of HMOsinamarket. The coefficient onthelog of population, our primary measure of quantity in
subsequent analydis, is poditive and estimated quite precisaly. As per capitaincomeincreases, the number
of HMOs dedlines, dl dse equd, indicating that HMOs are an inferior
good. Sincedemand for hedth careislikey to bepositively correlated withincome overal, weinterpret the
income parameter to represent the strength of higher qudity dternatives to HMOs, such as PPOs and

indemnity plans. We dso find that the number of HM Osisincreasing in the share of older resdentsand the
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shareof largeemployersinthemarket. Thesemay reflect demand sideinfluences—therdaively lower cost
of HMOs may be more dtractive to these groups. The effect of large establishments on the number of
HMOs could aso reflect cost Sde explanations if adminigtration costs are lower when the HMO is
contracting with fewer employers for the same number of enrollees. Looking further at the cost Sde, we
find that areaswith more hospital sthan predicted have more HM Os, while fewer HM Os operatein markets

where they are more heavily regulated.™

The ordered probit estimation generatesaset of " cut points,” which correspond to the congtants that
Separate adjacent response categoriesm,. These estimates can be used to examinetherel ationship between
market Sze and the number of operating firms. As noted previoudy, if we expect that variable profitsare
higher in more concentrated markets, then the average quantity per firm should increase as the number of
firmsincreases. Using population asanatural measure of quantity (enrollees), werewritethe profit function
underlying the ordered probit estimation to isolate the market size contribution:

(7 P .m = by *In( population) + X b - m +e_

which means that n firms are observed if:

8 m, < b, * In( population) + X, b <m,,,

Holding the other market characteristics congtant at their mean levels, we can solve for the minimum

population required to support n HMOs:

im- Xbu
©) Population = exp{ m”—be.
i be b
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From these, we caculate the predicted minimum average population per firm in amarket with n firms, s,

referred to as the threshold quantity. We aso compute the threshold ratio % . If marginsfd| asthe

number of firmsincreases, we expect the threshold ratio to exceed 1, indicating that the minimum average
quantity needed to cover fixed codts is increasing with the number of firms®

Table 6 displaysthe predicted threshold ratios and minimum market quantity based on the estimates
of Table 5. The non-monotonic relationship between the entry threshold ratios and the number of firmsis
griking. The threshold ratio for two firmsis closeto one, increasesto 1.58 for three firms, and continuesto
fal thereafter. Recal that athreshold ratio of oneindicatesthat the presence of an additiond firm does not
result inlower per-firm marginsthan existed in amarket with onefewer firm. Therefore, our estimatesimply
that the margins earned by HMO duopalists are roughly the same as those earned by monopolists. This
result is congstent with several possihilities — the second firm might collude with the fird, there could be
substantia competition from other forms of insurance (so that HM O monaopolists only earn the competitive
level of profits), or the duopolists might be highly differentiated.”* The fact that the threshold ratio for the
third firm rises to 1.58 strongly suggests that the monopolists and duopolists earn rents. An important
implication isthat other forms of insurance— e.g., PPOs— do not generate sufficient competitive effectsto
eliminate HMO margins on their own. The next anadlyss explores whether product differentiation can
explain this pattern.

Place Table 6 Approximately Here
Toevduaetheeffect of product differentiation on competition, we now gpply the second empirical

framework described in the previous section. We dlow for up to five firms of each product typein the
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market — therefore, the dependent variable can take on one of 36 possiblevadues. The profit functionto be
estimated contains the function g(q;; Ni, N;) that captures the effects of competitors and their product

types. For each firm type and market configuration, a set of dummy variables is defined, and the
corresponding g- parameters represent the incrementa effects of additiona competitors.
Thereported estimatesreflect the following specification of the competitive- effect dummy vaiades

22

OLocaL= Q1 * presence of first local competitor
+ QL2 * presence of second local competitor
+ QuLza * number of additional loca competitors
+ QLs * number of national competitors
(10)
OnaTIONAL= Qss1 * presence of firg nationa competitor
+ Oss2 * presence of second national competitor
+ Qssai4 * NumMber of additiona national competitors
+ gs. * number of local competitors

Asintheordered probit, the appropriate X -variablesto include are either correl ated with HM O demand or
costs in each market.® The profit function specification aso alows the effects associated with the X-
variablesto vary by product type. Theresults are presented in Table 7.

The edimated parameters indicate the rdative profits earned by loca and nationd HMOs
depending on market conditions and the competitors they face. For example, the reative vaue of the
congtants indicates that if we hold market characteristics constant, a monopoly nationd HMO isdightly

more profitable than amonopoly locd HMO (Cs = 2.04 vs. C. = 1.79).%* Factoring in market conditions,
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however, can changethisrdationship. For example, supposethat inmarket m, the population isone-gxth
the sample mean, and the other X-variables are multiplied by data equal to zero.?® With no competitors,
profits earned by a locd HMO are on average higher (p. = 1.79 + (-1.79) *(0.56) = 0.79) than for a
nationd HMO (ps = 2.04 + (-1.79)*(0.81) = 0.59). Thisresult is not surprising, giventheraw data. For
example, in the one-HMO markets, the mean population in caseswhere the firmislocd islower than the
mean population whereitisanaiond firm. Infact, five of thesix least populated one-HMO marketshavea
(0,1) rather than a (1,0) configuration.
Place Table 7 Approximately Here

The estimated competitive effects on HM O type, as captured by theq- parameters aredriking. The
esimatesindicate that the effects of competitors on profitability come amost exclusively from same-type
HMOs. For bothloca and nationd firms, the presence of a same-type competitor cuts basdine profitsby
more than hdf (q. ;1 = -1.07; gss; = -1.05), while the presence of competitors of the other product type
have a negligible impact on profits. This provides strong evidence that HMOs are differentiated by
geographic scope, and that this differentiation isaprofitable strategy. Toillustrate, consder amarket with
average vaues for the X-variables when a nationd HMO dready operates. Profitsfor aloca firmwould
be p. =1.79 + (-0.00) = 1.79, while profits for a second nationd firmwould beps = 2.04 + (-1.05) =
0.99. Therddtive difference between the competitive effect of same and different-typefirmsexplanswhy
the presence of asecond HM O did not gppear to increase competitionin the entry threshold andlysis. The
raw data in Table 3 a0 reflect the economic sgnificance of these results. 1t would take an unusud
combination of market conditionsto offset theincentiveto differentiate; it isnot surprising thet, for example,

the number of (1,1) markets greatly exceeds the number of (0,2) and (2,0) markets® We conclude that
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product differentiation insulates HM Osfrom lower marginsthat typicaly result from reduced competitionin
homogeneous product markets.

Theremaning g- parametersrepresent theincrementa effectsof additiona competing firms. These
effects become smdler as the market concentration decreases. For example, the effect of the second
national competitor on profits for nationa HMOs is about two-thirds the effect of the first nationd
competitor (gss; =-1.05 vs. gss; = -0.61); the third and fourth nationad competitors' effectsare smdler ill
(Ossa4 = -0.46). Thisresult suggeststhat, within theindividua HMO product types, marginsfal with each
additiona competitor, but at adecreasing ratewith larger numbersof firms. Thisisexactly the pattern found
in the homogeneous product industries studied by Bresnahan and Reiss. In table 8, we present entry
threshold rations calculated separately for the local and the nationd HMOs* While their values are
somewhat higher (Snce amarket with two locd HM Osinvariably hasthree and may well have asmany as
five total competitors, and vice vers), the entry threshold ratios do monotonically decline as we expect.
This provides additiona evidence that the surprising result in Table 6 was due to competition-reducing
product differentiation.

The remaining X-variables estimates from Table 7 indicate that our market characteristics have
different effects on the profitability of locd and nationd HMOs across markets. As shown above,
population has a pogtive and sgnificant effect on profits of both product types, but the reative size of the
coeffidents indicates that firms in markets with population above the sample mean tend to favor nationa
HMOs, whileloca HMOsare more profitablein below-average population markets. Moreinteresting are
the market characterigtics that predicted the presence of additionad HMOs in the ordered probits, but

appear to have different effects on firm profitability depending on the HMO type. For example, the per
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capitaincome variable has a negative effect on the profitability of nationd HMOs only. This suggeststhat

locd HM Osrepresent ahigher level of qudity than nationa HMOs, and that individua swith higher incomes

would avoid nationd HMOs in favor of the higher quaity/cost hedlth insurance offerings (like PPOs and

indemnity plans). Since many of the locd HMOsin our dataset are effiliated with universitiesand regiond

hospitds, it is not surprising that they would have solid reputations with local consumers and employers.
Place Table 8 Approximately Here

The within-type profit function coefficients dso demonstrate that markets with a greater share of
older resdents are more attractive for national HMOs, but not for locd HMOs. Weinterpret thisresult to
be a consequence of nationd firms providing HMO services to Medicare patients within the marketsin
which they operate®® HMOsthat operate nationally may be better equipped than their local counterpartsto
meet the federd standards and requirements necessary to serve Medicare patients. In addition, since
Medicare recipients are not directed to HMOs through employers, the nationd firms may have an
advantage in developing marketing techniques to atract individua seniors.

The large establishment employment share coefficients were somewhat surprising; initidly we had
expected these large establisments to dso be ones that had a nationd presence. The profit function
esimate, however, indicated that thelocd HMOs gain more from having more large establishmentswithin
their markets. 1t gppears that many of our smaler markets contain a few large one-establishment firms,
while the digpersed establishments of nationd firms have fewer employees. Without more details on the
larger corporate ffiliation of establishments across geographic markets, we cannot pin this effect down

more precisdy.®
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The two remaining varigbles indicate how costs might vary for nationd and locd HMOs. The
presence of additiond State regulations negatively affects the profitability of nationd HMOs, but had little
effect onlocd firms. Thisiscondgstent with regulation protecting loca firms. Thelocd HMOsdo gppear to
benefit from additiond competition among hospitas, as the postive coefficient for b g4 suggests. While
nationd HMOs may be more easily ableto exploit scale economiesto achieve cogts savings, local HMOs
need favorable market conditions— such aslower market concentration among key suppliers— tothrive.

Taken together, the results of the differentiated product andyses highlight two important features
regarding the profitability of operatingHMOs. Theg-parameters starkly demonstrate therolethat product
differentiation plays in limiting competition anong HMOs — the negative effect on profitsis much greater
when competitors cover the same breadth of geographic scope. Loca HMOs havelittlecompetitive effect
on nationd HMOs and viceversa. In addition, theb - parameters suggest economic explanationsfor why

particular markets would be more attractive places for loca and national HMOsto operate, respectively.

VI. Conclusons

Recent devel opmentsin econometric methodol ogy have alowed economists and policy makersto
make reasonabl e assessments of the competitiveness of markets— even without detailed dataon demand,
pricesor costs. Empirica results from homogenous product industries suggest that competition increases
rgpidly as market concentration fals. The presence of one or two additiond firms results in margins
subgtantialy lower than asmilarly Stuated monopolist would earn. Such results can provide guidance, for

example, on how dosdy to scrutinize a merger that will reduce the number of competitorsin an indudtry.
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In heterogeneous product industries, however, firms offering Smilar services may not be direct
competitorsdueto differencesin their geographic location, customer base, or other aspectsof their busness
drategy. This appears to be the case in HMO markets. Locad HMOs do not have a substantia
competitive effect on HMOs with a national geographic scope, and vice versas. The Federd Trade
Commission is presently intengfying its scrutiny of HMO mergers. Our results suggest that FTC policy

should account for such differentiation.
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Table 1 — National Population Coverage of Largest HM Os

HMO Firm Population Coverage
CIGNA HealthCare, Inc. 81.0%
Humana, Inc. 60.5%
Aetna U.S. Hedlthcare, Inc. 60.1%
United Hedlthcare Corporation 58.6%
Foundation Health Systems 53.6%
Prudential Health Care Plans, Inc. 49.2%
NY L Care Hedth Plans 25.9%
Kaiser Foundation Health Plans, Inc. 25.6%
Great West Life & Annuity Insurance Company 25.4%
PacifiCare Health Systems, Inc. 25.4%
Maxicare Health Plans, Inc. 21.8%
Oxford Hedlth Plans 17.1%
Principal Health Care, Inc. 16.9%
Mid-Atlantic Medical Services, Inc. 12.1%
Health Insurance Plan of Greater New Y ork 11.1%
Anthem Hedlth Plans 11.0%
AmeriChoice Corporation 7.0%
Mutual of Omaha Companies 6.8%
WellCare Management Group, Inc. 6.5%
Medica Mutud of Ohio 6.5%
United American Healthcare Corporation 6.3%
AMERIGROUP Corporation 57%
Coventry Corporation 5.7%
Watts Health Systems, Inc. 5.1%
AmeriHedth, Inc. 5.0%
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Table2 — Total Number of HM Os per Market

Number of Operating HMOs

Number of markets

Frequency (%)

0 5 1.9
1 10 3.8
2 31 11.8
3 42 16.0
4 37 14.1
5 28 10.6
6 33 12.5
7 19 7.2
8 20 7.6
9 12 4.6
10 13 4.9
11 5 1.9
12 4 15
13 2 0.8
14 1 0.4
15 1 0.4
Total 263 100.0
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Table 3—Number of HMOs per Market by Type

Locd HM Os
National HMOs 0 1 2 3 4 5+
0 5 7 1 8 1 1
1 3 24 16 7 6 4
2 6 17 15 3 6 5
3 1 9 13 5 4 6
4 5 5 9 7 4 4
5+ 4 9 6 14 12 11
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Table4 — Variable Definitions

. - Std.
Variable Name Description Mean Dev
. Natural logarithm of MSA population
Ln(Population) Source: U.S. Census, “USA Counties— 1998" 1181 0.73
. Total income/population
Per Capita Income Source: U. S. Census, “USA Counties— 1998” 18,752 2708
. Fraction of population, 65 years old or older
Older Resident Share | o ce: U. S, Census, * USA Counties— 1998 013 004
. Residual from equation predicting number of market hospitals
Extra Hospitdl Source: Authors' calculations 035 130
Big Establishment Fraction of all MSA establishments with 100 or more employees 0,006 0,002
Share Source: County Business Patterns, 1997 ' )
State Regulation Point-of-Service (0/1) + Taxation (0/1) 084 074

Source: State by State Guide to Managed Care Law
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Table5 — Ordered Probit Results; Dependent Variable = Number of HM Osin the Market

Parameter: Estimate Standard Error z
Ln (Population) bp 0.94 0.11 8.62
Per Capita Income b, -8.18E-5 2.79E-5 -2.94
Older Resident Share bo 6.58 2.23 2.96
Extra Hospital Dew 0.96 0.06 1.58
Big Establishment Share Pee 77.10 28.31 2.72
State Regulations br -0.29 0.10 -2.86
Cutl m 8.15 1.34
Cut2 m 8.74 1.34
Cut3 m 9.55 1.35
Cut4 m 10.20 1.36
Cut5 m 10.67 1.38
Cuté m 11.01 1.38

Notes: Number of observations = 263, LR chi2(6) = 103.59, Pseudo R2 = 0.12,
Log likelihood = -375.22. See Table 4 for variable definitions and data sources.
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Table 6 — Estimated Entry Threshold Ratios Calculated Using Ordered Probit Estimates

Number of Firms Threshold ratios Estimated Population
1 8,689
2 0.93 16,181
3 1.58 38,289
4 1.50 76,365
5 1.30 124,409
6 1.20 178,658

32



Table 7— Profit Function Estimates from Equilibrium Product Choice M oddl

Parameter Estimate Standard Error
Effect on Profitsfor L ocal HMOs

Constant C 1.79 0.13
Local Competitor #1 Oii1 -1.07 0.10
Loca Competitor #2 A2 -0.68 0.07
Local Competitor #3 & #4 OLiaa -0.57 0.05
# of National Competitors dis -8.8e-8 2.7e-5
Population b..p 0.56 0.08
Per Capitalncome b.. 0.03 043
Older Resident Share b, .o -0.13 0.22
L arge Establishment Share b, ge 0.66 012
State Regulations b .r -0.14 0.08
ExtraHospitals b .en 0.12 0.04
Effect on Profits for National HMOs

Constant Cs 204 0.14
National Competitor #1 Osst -1.05 011
National Competitor #2 Os -0.61 0.06
National Competitor #3& #4 Oss3a -0.46 0.04
# of Local Competitors Os. -1.1e-7 3.3e-5
Population bsp 0.81 0.09
Per Capitalncome bs, -1.62 044
Older Resident Share bso 114 0.24
Large Establishment Share bsgse -0.05 0.12
State Regulations bsr -0.22 0.08
ExtraHospitals bsen 0.02 0.05
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Table8 — Threshold Ratiosfor L ocal and National HM Os

Number of Firms

Threshold ratios

Estimated Population

Locad HMOs
1 8,137
2 3.38 54,992
3 2.25 185,206
4 2.08 512,514
National HMOs
1 17,445
2 1.83 63,773
3 1.42 135,424
4 1.32 238,964
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and suggestions.

! For example, studies of price competition among HMOs, such as Wholey, Feldman and Christianson [1995], treet HMOs

as homogeneous products.

2Wholey, Feldman and Christianson [1995] use their analysis of cross-price elasticities of demand to draw conclusions
about HMO competition. Nevo's [2000] examination of the RTE cereal industry represents a recent application of

structural demand-and-supply estimation to this problem.

$HM Os represent a subset of the total market for health and health insurance services. Alternativesinclude Preferred
Provider Organizations (PPOs), network-based managed care plans that allow moreflexibility to patientsat ahigher cost,
and indemnity plans, which pay a portion of covered charges from any provider. Competition authorities have long
considered HMOs a distinct unit for analysis (Bloch, Wu and Perlman, [1999]); individual employeesmay choose between
these alternatives since employers often offer options in each type of plan (at different costs). Cross-sectional
differencesin the take-up of the various alternatives are not available. Instead, we use demographic characteristics of
each market to control for the attractiveness of the higher cost/quality alternatives and, therefore, the market size for

HMOs. Thiswill be discussed further in Section V.

* We had several conversations with HMO executives. They generally agreed that HMOs can be divided into “ national”
and “local” sellersthat serve substantially different sets of consumers. HMOs appear to be exploiting this differencein
their marketing — aradio advertisement for anational HM O includes a testimonial from the HR-manager of Ingersoll-

Rand. She saysthat she prefersto contract with (this particular) national HMO because, “we have employees all across
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the nation. Itisimportant that they receive the same level of benefits.”

® The 2000 Kaiser Family Foundation Employee Health Benefits Survey reports that the benefits packages of HMOs
offered by large employers are more generous than those offered by small employers. Large employerswere morelikely to

provide coverage of all nine serviceslisted in the survey, including adult physicals and mental health care.

®Thefirst category of HMOstypically hastightly restricted access to physicians who are either employed by the
HMO or belong to aphysician group that is closely aligned with the HMO. The second category of HM Os generally
contract with independent physicians or groups of physicians; in turn, the physicians may contract with many

different HMOs.

" Glied [2000] provides a nice summary of the empirical literature on managed care.

8 As such, the firms identified by Interstudy are the ones that meet state regulatory requirements for HMOs. The
Interstudy dataset also contains limited information on enrollment, age, affiliation, tax status, federal qualification,
services offered, HMO penetration, and the percent of uninsured patients. These data are not sufficient to perform a

structural demand-and-supply (e.g., Nevo [2000]) analysis of competition anong HMOs.

°For evidence of local preferences, see, for example, Capps et al. [2003)].

1 Any U.S. county with at least 30,000 in total population was designated as amarket, so long asit contains asingle city
with population of at least 15,000 and it does not border an MSA. We experimented with several alternative market

definitions that included even smaller counties; this did not substantially alter the empirical results.

™ For example, the Chicago CM SA covers astretch of territory from Kenosha County in southeast Wisconsin to Porter

County in northwest Indiana. Whileit is conceivable that firms in Chicago might have employeesliving in both areas,
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there are likely many employers at the extremes of the CM SA who would only require locally provided health services. In
addition, we omit MSAs from New England, whose borders do not correspond to county boundaries (recall that the

Interstudy data list the countiesin which each HM O operates).

“The Blue Cross designation is granted to asingle HMO in each state — amultistate HMO may or may not be the Blue
Cross affiliate in each state where it operates. The affiliation, therefore, provides some of the benefits of anational HMO
network, even if the HMO only operates locally. We have classified the Blue Cross HM Os as national; however, the

empirical resultsin the following section remain intact if the single-state Blue Cross affiliates are classified aslocal HMOs.

3 |n addition to the papers cited here, see Berry [1992], Toivanen and Waterson [1999] and Seim [2000]. Reiss[1996]

provides a discussion of the empirical framework.

“ This formulation implicitly assumes that the market size does not enter into the tastes of consumers. As such, an
increase in observed per-firm quantities can be correlated with areduction in margins. It isalso possible that incumbent
firms could erect more explicit barriers-to-entry, causing entry coststo rise as the number of market participantsincreases.

We will not be able to distinguish between these two explanationsin this analysis.

This specification of the profit function was chosen primarily to make the estimation tractable. Following Berry [1992
and Bresnahan and Reiss [1991], it can be interpreted as the log of a demand (market size) term multiplied by avariable
profits term that depends on the number (and product types, in this case) of market competitors. Thereareno firm-
specific factorsin the profit function. The error term represents unobserved payoffs from operating as a particular typein
agiven market. It isassumed to be additively separable, independent of the observables (including thenumber of market

competitors), and identical for each firm of the same type in agiven market.

'® We assume that firms optimize on a market-by-market basis, which may be somewhat more redlistic for local HMOs than

for national HMOs (it is conceivabl e that a national HMO might enter an individual market to broaden its coverage, even
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if that market is not individually profitable). By not analyzing the larger markets that would be more attractive for this

purpose, difficulties caused by this difference should be mitigated.

\"
" Mazzeo [2002] contains proofs of existence and uniqueness. Notethat N representsthe product types of competing

\' \"
firms (not including itself). For anational firmin market (S, L), N =(S-1,L); for alocal firm, N = (S, L-1).

% |n the estimation, markets are constrained to have no more than five firms of either product type. The region
corresponding to a product-type configuration with zero or five national or local firmsoperating, therefore, is unbounded

on at least oneside. The appropriate integration limit is (plus or minus) infinity.

¥ We implicitly assume that these regulations are exogenous to a market’s structure; to the extent that firms in a
concentrated market might be able to encourage the imposition of regulationsto protect their market power, the estimated
parameters may be attenuated. In the case of HMO taxation, 14 of the 29 states that imposed taxes instituted them prior to

1978 — well prior to the establishment of many of the firmsin this study.

“When computing thresholds, we implicitly assume that the relative demand for PPOsiis uncorrel ated with population
size. Otherwise, the effective size of the HM O market would not increase in proportion to the population, and we would
misstate the intensity of HMO competition. There are several reasonswhy we discount this possibility. First, the threat
that employers could self-insure probably limits the pricing of even “monopoly” PPOs, suggesting that PPO pricesarenct
likely to be highly correlated with market size. Second, paperslike Wholey Feldman, and Christianson [1995] and
Abraham, Vogt and Gaynor [2002] compute cross-price elasticities anong HMOsthat are much greater than between
HMOs and PPOs. Given the historically narrow profit marginsin managed care, it is unlikely that competition among
PPOs could lead to large enough reductions so asto materially affect the demand for HMOs. To confirm our intuition, we
examined the ratio of PPO to HMO penetration for 50 MSAs of varying sizes. (Dataprovided by PULSE for 1994.) The

correlation between this ratio and population was small, negative and not statistically significant (p=.33).
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' In the homogeneous products industries studied by BR, the estimated threshold ratios were monotonically decreasing
and reached one with four or five market participants. They interpreted this result to indicate that such markets were

“competitive,” since margins did not decrease further with lower market concentration.

Vv
#The goal is to make the specification of the competitive effects through g(q; N) asflexible as possible, while

maintaining estimation feasibility. For example, in the cases where the data indicate the "number" of competitors, we

implicitly assume that the incremental effect of each additional competitor isthe same.

% The estimation routine performs better if the ranges of the explanatory variables data are close to each other.

Therefore, the X-variables that are always positive are transformed as follows:

.6, 1 F 0
X =IngX I=—8 X..¢
Sx 263, "H

Consequently, avalue for X equal to the mean in the dataset is transformed to zero; a value above the mean becomes
positive and a value below the mean becomes negative. The variables that can take on avalue of zero or below (state

regulations and extra hospitals) are not transformed.

#The comparisonsin this section are of predicted profits, assuming that the unobservable part of profits for both typesis
zero. Converting these comparisons into formal testswould require assumptions about the higher moments of the profit

function errors.

* That is, there are no state regulations, exactly the number of hospitals predicted for the market, and the remaining
variables are at the sample mean. To simulate a market with population at one-sixth the sample mean, the parameter
estimate for population is multiplied by In(1/6)= (-1.79), to compute the predicted payoffs. Seventeen markets have

population below one-sixth the sample mean.

% Continuing with the example above, if population and older residents share are each twice the sample mean, anational
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HMO in a (2,0) configuration would be more profitable than alocal HMO in a (1,1) configurations. Each of these

conditions occurs separately in the dataset, but in no markets are they both true.

2 As before, we solve for the minimum average quantity required to support N firms of typei (i =S, L) by setting the
profit for that type equal to zero. Thusfor afirm of type T with one own competitor we solve:

T+, = b * In(populatior'popul ation mean) + X b +C. +q,, =0
Assuming the mean level of the market characteristics, we can solve for the minimum popul ation required to support two
same type HMOs as:

? B CT B qut]*

Population=exp
t b

popul ation mean
o

We do not include the small cross-type effects on profits; however, they would theoretically play a minor role— snce

the second local HMO would very likely have at |east one national competitor, while asingle local firm may or may not.

% |ndeed, several national HMOs, including CIGNA and Foundation Health, do a disproportionate amount of businessin

the Medicare HM O markaet.

#The data requirements to devel op such a measure would be quite substantial. See, for example, Holmes [2001], which

analyses branch offices for sales of large manufacturing firms.
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