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The American Hospital Association (“AHA”) is pleased to participate in the series of public hearings the
Federal Trade Commission (“FTC” or “Commission”) is holding to “examine whether broad-based changes
in the economy, evolving business practices, new technologies or international developments might require
adjustments to competition and consumer protection law, enforcement priorities and policy” by submitting
this analysis and commentary. The AHA represents nearly 5,000 hospitals, health systems, and other health
care organizations and their clinician partners – including more than 270,000 affiliated physicians, two
million nurses and other caregivers – as well as 43,000 health care leaders who belong to our professional
membership groups.
We appreciate the FTC’s pivotal role in ensuring that there is a competitive health care marketplace. Hospital
mergers in particular are a major focus for the Commission. The AHA understands that not every transaction
in any field will survive FTC scrutiny. However, we respectfully submit that the Commission’s approach to
reviewing hospital transactions is overbroad, does not properly credit the many pro-consumer benefits of
hospital transactions, and ignores key realities of the marketplace.
The Commission’s approach has substantial negative ramifications for U.S. consumers. These include
impeding the ability of hospitals and health care systems to develop more efficient platforms to care for tens
of millions of Americans. The FTC’s approach also is placing hospitals at a serious disadvantage relative to
the many new entrants to health care. Health insurance companies are vertically integrating by acquiring
thousands of physician practices along with other health care providers, while technology firms – including
behemoths such as Amazon, Apple, and Google – are entering and substantially transforming the health care
marketplace.
Limitations in the Commission’s current approach include failing to adequately account for how patients, in
consultation with their doctors, select the hospitals at which they will receive their care. This and other errors
in the Commission’s approach to analyzing hospital transactions are reflected in a flawed economic model
that unfortunately serves as the foundation of the FTC hospital merger enforcement program. The following
analysis, performed for the AHA by Charles River Associates in conjunction with antitrust counsel at Wilson
Sonsini Goodrich & Rosati, describes these flaws in much greater detail.
To summarize, there are serious defects in the supply and demand models that the FTC uses to evaluate the
competitive effects of hospital transactions.
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Demand Model Inadequacies
The current demand model does, at best, a poor job of predicting what hospitals’ consumers view as
alternatives to merging hospitals. Predicting consumers’ substitution preferences and patterns is one of
the keys to determining the competitive potential of any hospital transaction. Relying on a flawed model to
make those predictions, not surprisingly, produces flawed conclusions. To highlight just a few examples:
•

One paper found that the demand model the FTC uses implies that the value patients place on the
time it takes to travel to a hospital exceeds $10,000 an hour, clearly an implausible result.

•

Another study found that the demand model the FTC uses to determine consumer preferences
among hospitals yields faulty results when applied to an industry where consumer preferences can
be verified. Specifically, it found the most likely alternative choice for owners of a Geo Metro, Toyota
pickup truck, or luxury Lexus automobile would always be a minivan.

•

Other serious drawbacks of the FTC’s demand model are that it fails to account for some of the most
fundamental predictors of consumer preference, such as physician admitting privileges and the role
that a physician plays in referring patients to a hospital.

Supply Model Inadequacies
In addition to the significant problems created by flawed input from these demand models, the FTC’s supplyside model suffers from other critical drawbacks. Among them is that one of the favored measures used
to determine the likely pricing power gained from a merger was developed for industries where the prices
are set, such as a grocery store, rather than where prices are negotiated, such as between a hospital and a
commercial insurer.
A second supply-side measure favored by the FTC (willingness to pay) fares no better than the first, as there
is no research that connects the willingness to pay measure to higher prices post-merger. Additionally, there
are research findings that indicate that this measure is not a reliable indicator.

Opportunity to Re-evaluate the Current Models
The FTC’s hearings to determine whether there should be adjustments to current policy offer an excellent
opportunity for the Commission to re-evaluate the economic models that it uses to analyze hospital mergers
and other transactions. The current models are simply not up to the task and will likely be increasingly
detrimental to the hospital field’s ability to keep pace with current and future entrants in the health care
sector.
We would welcome the opportunity to discuss these issues with you in more detail and work to find better
ways to predict the pro-competitive potential of hospital transactions. Please feel to contact me at
mhatton@aha.org or (202) 626-2336.
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Hospital Mergers: FTC’s Flawed Analysis

Introduction
After a string of unsuccessful challenges to hospital mergers in the 1990s, the Federal Trade Commission
(“FTC” or “Commission”) developed new economic models for hospital merger investigations. These
models have significant limitations that can result in inaccurate forecasts about the effects of a hospital
merger on consumers. Deciding to prevent a hospital merger based on flawed economic models can harm
consumers, for example, by preventing a transaction that would enable a hospital to provide care for
patients more cost-effectively or to improve quality.
The FTC’s models have two components: a demand model, which the FTC uses to attempt to predict how
many patients view the merging hospitals as their top two choices, and a supply model, which attempts to
predict whether a merger will allow merging hospitals to negotiate higher prices from insurers. As we show,
these tools, which are the foundation of the FTC’s analysis, have important limitations that can cause them
to make inaccurate predictions about the effects of hospital transactions.
The FTC tries to use its demand models to determine how many patients view the merging hospitals as
good alternatives to each other.1 Unfortunately, the FTC’s demand models often do a poor job of predicting
consumers’ preferences for hospitals, because the demand models are based on assumptions that are often
too simple or incomplete. Most notably, the demand models overemphasize how much value patients assign
to travel times and ignore other important considerations that affect how consumers select a hospital, such
as where their physicians have privileges.
As the FTC is aware, economists have understood for many years that incorrect assumptions result in
counterintuitive demand predictions. For example, one paper, which was co-authored by the former chief
economist of the Antitrust Division of the U.S. Department of Justice, found that the FTC’s models find that
patients place a value on their travel time to hospitals that exceeds $10,000 an hour.2 Another paper, which
was co-authored by the former chief economist of the FTC, found that the FTC’s models imply that cardiac
surgery patients would not travel a few additional minutes to reduce their risk of death.3 Still another paper
uses data following hospital closures resulting from natural disasters to test the predictions of hospital
demand models, finding that none of the demand models studied reliably and consistently predicted
patients’ observed second-choice hospital preferences.4 In short, several studies by prominent economists
cast significant doubt on the accuracy of the FTC’s models for forecasting patients’ demand for hospitals.
This is not surprising, since the FTC’s demand models fail to account for some of the most fundamental
predictors of consumer preference, such as physician admitting privileges and the role the physician plays in
referring to a hospital.
Supply models allow economists to predict how hospital prices are determined in negotiations between
hospitals and insurers and how those negotiated prices might be affected by a hospital merger. If the models
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of hospital demand are unreliable as described above, so, too, are models of hospital supply. However, the
FTC’s supply models also have significant defects on their own.
The FTC’s supply models are also problematic because of limitations in the models themselves. First, when
the FTC analyzes hospital mergers, it uses a one-size-fits-all framework known as “upward pricing pressure”
( “UPP”) from the Horizontal Merger Guidelines. A core problem with the use of the UPP framework in
the context of hospital mergers is that it was not developed to model marketplaces in which prices are
negotiated – as hospital prices are – but rather to model marketplaces in which the seller sets its price as,
for example, a grocery store would. This is an important difference that can and does reduce the accuracy of
pricing estimates when the UPP framework is applied to the hospital sector.
Furthermore, to use the UPP framework requires accurate measurement of a hospital’s economic margins
(i.e., the difference between the revenue a hospital receives from treating one additional patient and its
marginal costs of providing that care). While such margins are more readily available for a number of
industries, they are difficult to measure using hospitals’ financial records, particularly given the uncertain
classification of fixed and variable costs due to factors such as, for example, how hospital staffing must
adjust in response to changes in the number of admissions. Given that the UPP model depends heavily on
accurate margin calculations, these data limitations can produce flawed results.
These models also fail to consider how competing hospitals or insurers will respond to changes in hospitals’
prices – a significant omission. For example, insurers may attempt to steer patients to lower-cost hospitals
through financial incentives or by shifting payment mechanisms to require hospitals to share risk, while
competing hospitals have greater incentives to make themselves more attractive to patients of the merging
hospitals.
Second, the FTC relies on the concept of willingness to pay (“WTP”) in its supply models in order to try to
measure how much consumers value access to a hospital. These supply models estimate the relationship
between WTP and negotiated prices and how the WTP for the merging hospitals will change as a result of the
merger. The flaw in this approach is that an observation that high-WTP hospitals have higher prices does not
imply that a projected merger-induced increase in the WTP for a combined hospital will allow it to negotiate
even higher prices post-merger. Some hospitals have a reputation for clinical quality that both allows them
to negotiate higher prices and leads to higher measured WTP. But there is nothing anticompetitive about
excellent hospitals negotiating higher prices, and there is no reason to conclude that any acquisition that
leads to an increase in WTP will cause prices to increase. The findings of a recent retrospective study of
hospital mergers, which found no significant relationship between changes in WTP and changes in prices for
a sample of 26 mergers, is consistent with a lack of causation between changes in WTP and price changes.5
In summary, the limitations of both the demand and supply models that the FTC uses to evaluate the
competitive effects of hospital mergers indicate that these tools may not produce accurate forecasts in many
circumstances.
Before discussing the limitations of these models in more detail, we first provide a brief background
on hospital merger enforcement and the conceptual underpinnings of the hospital-insurer bargaining
framework on which the demand and supply models are based.
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Hospital Merger Enforcement
The cornerstone of the FTC’s approach to modeling hospital transactions is a two-stage model of
competition, in which hospitals compete for two interrelated sets of customers: patients and the managed
care organizations that insure them.6 Notably, the FTC does not focus on the choices of patients – many of
whom choose hospitals based on factors other than price – but instead focuses on the choices that insurers
make as customers of hospitals. This focus on insurers inevitably limits the inclusion of patient-centric
predictors of hospital choice, such as physician referrals.
In the first stage of the FTC’s models, the FTC tries to map how hospitals compete for health insurer
customers by negotiating contracts to become in-network hospitals. The price that the insurer will pay
the hospital for providing care is determined in these negotiations. If the hospital and insurer reach an
agreement, the hospital agrees to discount its charges to the negotiated rates and the insurer agrees to
create incentives for its members to receive care at the in-network hospital (e.g., by decreasing the amount
that the patient would have to pay out-of-pocket relative to an out-of-network hospital). In the second stage,
in-network hospitals compete to attract patients, primarily based on considerations other than price, such as
reputation, clinical quality, location, amenities, medical staff, and so on.7
Within this two-stage framework, prospectively evaluating the competitive effects of a hospital merger
involves answering two related questions. First, what is patients’ demand for hospitals and to what extent
do patients view the merging hospitals as close substitutes? To try to answer this question, the FTC uses
an economic model of patients’ demand for hospital services (the “demand side”). Second, given patients’
demand for hospital services, to what extent would a merger allow the hospitals to negotiate higher prices?
The FTC tries to answer this question with an economic model of bargaining between hospitals and insurers,
where the relative bargaining positions of the parties will be affected by patients’ demand (the “supply
side”).
The reliability of this approach critically depends on accurately modeling both the demand and supply
sides of the hospital-insurer marketplace, which the FTC’s models can fail to do. In what follows, we explain
important considerations in assessing the reliability of the models commonly used by the FTC. Before
turning to a discussion of the limitations of these models, for context we first introduce the framework of the
economic models used by the FTC to analyze negotiations between hospitals and insurers in the first stage
of competition.

Hospital-Insurer Bargaining Framework
In the first stage of competition, the FTC tries to model the prices that the insurer pays a hospital as a result
of bilateral negotiations between the insurer and the hospital. The FTC’s model of this bilateral negotiation
predicts that the outcome will be affected by what would happen to the insurer and the hospital if they
failed to reach an agreement. That is, in the negotiations, each party compares how it would fare financially
if it came to an agreement with how it would fare in the absence of an agreement. Economists refer to the
position of the parties should they fail to reach an agreement as the parties’ “outside options.” In these
models, the more attractive one party’s outside option, the more bargaining leverage the party has in
negotiations. Intuitively, this is because if one of the parties has a more attractive outside option, it is less
important to that party that an agreement is reached.
The FTC’s analysis of the competitive effects of hospital mergers begins by assuming that an insurer’s
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bargaining leverage may be affected by the presence (or absence) of other hospitals that the insurer could
contract with should it fail to reach an agreement. Starting from this premise, the FTC uses econometric
models to try to quantify the change in the insurer’s bargaining leverage following a hospital merger. The
first category of models – demand-side models – are used to try to evaluate the extent to which the merging
hospitals are viewed by consumers as substitutes and whether consumers view other hospitals in the area
as attractive alternatives. The second category of models – the supply-side models – are then used to try
to evaluate the extent to which the merger affects the insurer’s bargaining leverage, thereby potentially
allowing the hospitals to negotiate higher reimbursement rates following the merger. These supply-side
models rely on and are dependent on the predictions of the demand-side models as inputs: they translate
demand-side estimates of closeness of substitution between the merging hospitals into estimated increases
in prices. If the demand-side model predicts that two merging hospitals are close substitutes from the
perspective of an insurer’s members, under the FTC’s models the predicted price effects from the merger
will be large. Because they are so closely linked, flaws in the predictions of the demand-side models can
detrimentally affect the predictions of the supply-side models. The FTC’s supply models are also beset by
additional problems, which we discuss later.
In the next section, we describe the FTC’s demand-side models used to evaluate the competitive effects of
hospital mergers and detail the material limitations and drawbacks of those models. We then turn to the
supply-side models used to predict how mergers might affect the outcomes of bargaining between the
hospitals and insurers and describe how the application of these models can lead to inaccurate predictions
of how a hospital merger will affect consumers.

The FTC’s Demand-Side Models Yield Unreliable Predictions
of Substitution Patterns
The FTC’s demand-side models attempt to determine the economic value that an insurer’s customers place
on each of the hospitals around them. The hospital with the greatest value represents the customer’s first
choice (given a medical condition), the hospital with the second-highest value represents the customer’s
second choice hospital, and so on.8 By generating these measures of hospital demand, these models try to
predict the substitutability of any two hospitals from the perspective of an insurer’s enrollee. If the model
predicts that enrollees view the merging hospitals as close substitutes and there are no good alternatives,
then the model will predict that the merger will result in higher prices.
Using an econometric model to estimate patient demand for hospitals is necessary because of limitations
in what is observable in the data. It is generally only possible to directly observe from the data itself, rather
than using a model, what any consumer’s preferred/first-choice hospital is: it is simply the hospital at which
the consumer received care when they were hospitalized. We rarely directly observe patients having to
choose where to receive care if their preferred hospital is not available, nor are surveys of patients asking
them to rank their hospital choice common. Thus, to infer what consumers may have chosen in other
circumstances, the FTC uses econometric models that make use of available first-choice information.
Specifically, the FTC typically uses a logit model, which is estimated using inpatient discharge data.9 This data
contains information on the hospital chosen by a patient, the ZIP Code of the patient’s residence, the patient’s
demographic characteristics, the patient’s medical conditions, and the type of service that the patient received
at the hospital. Logit models use the information contained in this data to estimate how a patient’s demand
for a hospital depends on the patient’s demographics, the type of inpatient care the patient is receiving,10 the
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characteristics of the hospital,11 and/or the distance from the patient’s residence to the hospital.12 However,
as we discuss later, the logit demand models often used by the FTC omit other important factors that affect
patients’ demand for hospitals (e.g., information on where a patient’s physician has admitting privileges).
Research has shown that omission of this information leads to a “home bias,” in which patients seem to
strongly prefer nearby hospitals,13 implying that logit demand models find that hospitals that are near to each
other are closer competitors in the eyes of consumers than they may, in fact, be.
In addition to accounting for these observable factors that affect patients’ demand for hospitals, logit demand
models try to account for unobserved heterogeneity across patients and hospitals. Doing so is important
because no model can capture all the salient determinants of consumers’ demand. For example, inpatient
discharge data lack important information that affects patients’ hospital choices, including patients’ income,
the hospital at which each patient’s primary care physician has privileges, whether the patient relies on public
transportation, whether the patient or his/her family has received care at the hospital in the past, and so on.
To attempt to account for these deficiencies, logit demand models include a random component of patients’
demand, known as the error term, which essentially captures background “noise” not reflected in the model.
Although useful in principle, this random component of patients’ demand places important (and sometimes
unrealistic) limitations on estimated substitution patterns among hospitals that are, for the reasons outlined
earlier, critical for evaluating how a merger might affect bargaining leverage with insurers.14,15
These limitations on the FTC’s ability to evaluate the factors that affect patients’ hospital choices can lead
to inaccuracies when the Commission uses logit demand-side models to predict the competitive effects of
hospital mergers. Predicting the competitive effects of hospital mergers requires making inferences about
the extent to which the merging hospitals are the first and second choices for consumers. Since it is not
possible to directly observe consumers’ second choices, the FTC relies on first-choice data (i.e., the hospitals
that consumers chose) and models to make these inferences. That is, the FTC is forced to use imperfect
information to infer how patients value receiving care at hospitals they have never actually chosen. But
making this inference reliably is difficult because of the restrictions on substitution patterns across hospitals
that are built into logit demand models. Consequentially, logit demand models do not always model
consumer’s choices accurately.
Intuitively, logit demand models predict patients’ second-choice hospitals by looking at which hospitals
“similar” patients – based on the observed characteristics in the inpatient claims data – have chosen. So, for
example, if half the pregnant women in a ZIP Code chose to deliver their babies at hospital A, one quarter
chose hospital B, and one quarter chose hospital C, the model would predict that if the women who had
chosen hospital A could no longer do so, one half would choose hospital B as their second choice and one
half would choose hospital C as their second choice. While this approach may have intuitive appeal, it is well
understood by economists that the reliability of the predictions of patients’ second-choice hospitals depends
critically on how “similar” patients are defined.
A clear example of the unreliability of second-choice predictions from logit demand models is contained in
a seminal paper that proposed refinements to these models by Berry et al. (2004).16 In the paper, the authors
use a database containing information on consumers’ characteristics and the automobiles purchased by
those consumers to estimate a logit model of demand for automobiles. When the authors use these data to
estimate a logit demand model that includes observable consumer characteristics, automobile fixed effects,
and the random component of consumers’ demand – that is, a model that is analogous to hospital demand
models used to predict the competitive effects of mergers – they obtain counterintuitive second-choice
predictions. Regardless of whether a consumer’s first-choice car was a Geo Metro (a relatively inexpensive
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compact car), Toyota pickup, or Lexus LS400 (a luxury car), the logit model predicted that every consumer’s
second-choice car was a minivan.17 The authors proposed a refinement of the logit demand model to use
information on consumers’ second-choice automobiles that was recorded in the database. (Consumers were
asked what they would have purchased had they not chosen their current automobile.) Incorporating this
information on consumers’ second-choice automobiles (and random coefficients) into the demand model,18
the authors’ model predicted Geo Metro drivers’ second-choice automobile was the Toyota Tercel (another
compact) car, Toyota pickup drivers’ second-choice automobile was the Ford Ranger, and Lexus LS400
drivers’ second-choice automobile was a Mercedes 300.
Consider the implications of the use of a logit demand model in evaluating a merger of automobile
manufacturers.19 The FTC’s use of the logit demand model without second-choice data would identify
the acquisition of Dodge minivans by Lexus as potentially anticompetitive (because Dodge minivans
were predicted to be the second-choice automobile for Lexus luxury sedan buyers), but would find no
potential competitive problems with Ford acquiring Toyota’s pickup truck division (because Ford pickup
truck buyers’ second choices were minivans, not other pickup trucks). The same is true in evaluating the
competitive effects of hospital mergers: logit demand models may screen competitively benign mergers as
anticompetitive and fail to identify anticompetitive mergers.20 Intuitively, Berry et al. (2004) demonstrated
that to use the types of demand models that the FTC uses to make accurate predictions of the competitive
effects of hospital mergers requires, at a minimum, the use of data on actual second choices in estimating
the model.21 In such circumstances, the substitution patterns predicted by the model become less dependent
on the random portion of consumer demand and more reliable as a result. While such an approach would,
in theory, lead to more accurate predictions regarding the competitive effects of hospital mergers, to our
knowledge, data on patients’ second-choice hospitals are generally unavailable and have never been used to
estimate a model of hospital demand.
Proponents of the logit models for hospital demand have stated that the availability of individual-level
detailed micro data on patient and hospital characteristics helps improve prediction, because more data
exist to define “similar” patients. Recall from the example of women giving birth that the logit model uses
choices made by similar-looking patients from the same ZIP Code to determine how patients will choose
their second-choice hospital once their preferred hospital is no longer available. In the case of the women
seeking hospitals for their delivery, ideal data would include the identity of their obstetricians, their typical
commuting patterns, whether there were risk factors in their pregnancies, where the women or their
friends or family members delivered their babies, and so on. These data would reduce the reliance on the
random portion of demand. However, such data relevant to how patients choose hospitals are limited in
availability. Inevitably, logit demand models must rely upon incomplete data for their estimates of hospital
demand, which can lead to inaccurate predictions. The only way to assess a model’s accuracy in forecasting
substitution patterns is through second-choice data.
Given the significant data limitations for modeling demand, economists sometimes try to use sudden and
unexpected hospital closures as a way to observe second-choices. Consequently, in the remainder of this
section, we assess the reliability of logit demand models’ second-choice predictions based on two other
considerations. First, how is the model specified and how well does it predict patients’ first choices? Second,
are there “natural experiments” that allow direct assessment of the model’s second-choice predictions in
settings where there have been hospital closures?
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We turn first to an assessment of the how well logit demand models predict first-choice hospitals. The
evidence shows that logit demand models of patients’ hospital actual choices often have very little predictive
power. For example, May (2013) compares the predictions of two models of hospital demand: one that was
richly specified with a large set of patient and hospital characteristics22 and one in which patients’ demand
depended only on travel time, travel time squared, and hospital fixed effects. He finds that both models do
just as well – which may not be well at all – in terms of predictive power, suggesting that the only important
determinants of demand for hospitals are travel time and, in essence, a fixed component of demand that it
is the same for all patients and invariant over time (that is, something akin to a hospital’s general reputation
or “brand”). The consequence of this result is that even the richly specified hospital demand model predicts
that all patients residing in the same ZIP Code will have largely identical demand for hospitals (including
second-choice hospitals), regardless of their demographics, medical conditions, or insurance coverage.
This is akin to predicting minivans as every auto buyer’s second-choice vehicle despite having included
details on his or her preference in luxury class, size, or number of seats. In other words, there are serious
implications for estimation of patients’ second-choice hospitals, as the result does not accord with the highly
differentiated nature of competition between hospitals and the wide range of variables that affect patients’
hospital selections within a ZIP Code.
Another indicator that logit models perform poorly in predicting patients’ hospital choices is that these
models can yield unreasonable predictions regarding patients’ willingness to travel when seeking hospital
care, even when traveling longer distances would give those patients access to hospitals with lower
mortality rates or higher quality.23 These results also cast strong doubt on the reliability of their predictions
regarding patients’ second-choice hospitals. For example, May (2013) shows that a logit model of hospital
demand predicts a one-minute increase in travel time would lead to a decrease of 10 to 14 percent in
predicted admissions at five Chicago hospitals and that a five-minute increase in travel time would lead
to a decrease of 43 to 52 percent in predicted admissions.24 These results suggest that patients put an
improbably high value on their own time, which again casts doubt on the accuracy of the FTC’s demandside models. Other papers find consistent results. Gowrisankaran et al. (2015), which is co-authored by the
former chief economist of the Antitrust Division in the Obama Administration, determines that decreasing
a patient’s travel time to all hospitals by one minute is worth $167 to the patient, suggesting an implicit
value of consumers’ time of more than $10,000 an hour.25 Using a sample of Philadelphia hospitals, Doane
et al. (2012) also find patients are extremely unwilling to travel for hospital care.26 The authors calculate
the willingness to travel for an absolute risk reduction of 1 percent in mortality for cardiac catheterization
procedures as between 0.68 and 2.6 minutes of travel time depending on the specification. If the value of a
life is assumed to be $5 million dollars, the authors’ results imply patients are willing to travel only 0.68 to
2.6 minutes in exchange for $50,000 (which, by assumption, is the value of a 1 percentage point decrease in
mortality risk). To put this in perspective, the authors note that Lipitor, a prescription drug, for which people
willingly pay $9 for the generic version, out-of-pocket (without insurance), reduces the absolute risk of a
heart attack by the same 1 percent.27 The clear implication is that logit models of hospital demand predict
that consumers place a value on their own time that is implausibly high. As a result, these models typically
predict that patients’ second-choice hospitals will be whatever hospital is closest to the patient, regardless of
the patient’s demographics, the patient’s medical condition, or the hospital’s quality and reputation. This, in
turn, can lead to highly inaccurate predictions of a merger’s impact on competition.
These results show that, in practice, the FTC’s logit demand model of hospital choice is likely omitting
important factors that affect patients’ choices of hospitals. For example, models of hospital choice do not
incorporate the role patients’ physicians play in referring them to hospitals. Raval and Rosenbaum (2017)
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conclude this omission leads to a strong “home bias” effect, in which patients seemingly ignore hospitals
outside of their immediate vicinity. After controlling for this “home bias,” the authors find patients are
more willing to travel for hospital care. In other words, they find that patients’ second-choice hospitals are
farther away after correcting the model of hospital choice.28 These types of omissions will lead to unreliable
predictions about patients’ second-choice hospitals. Because patients from the same ZIP Codes will likely
have different doctors and possess different information about hospitals, those patients should have
different first- and second-choice hospitals. A hospital demand model that predicts otherwise – for example,
finding that distance is the dispositive predictor of demand as was found in May (2013) – cannot accurately
predict the competitive effects of a hospital merger.
The FTC’s models of patients’ hospital choice also generally fail to account for differences in patients’
hospital networks (i.e., which hospitals are in-network for each patient) and differences in patients’ costsharing across hospitals. In practice, these models assume patients can receive care at any hospital in their
area and there are no differences in patient cost-sharing across hospitals. These are strong assumptions,
which often are not supported by the facts, as patients typically avoid using out-of-network providers, except
in the case of emergencies, due to the significantly increased costs and previous studies of hospital demand
have found that choices are affected by patients’ out-of-pocket costs.29 These omissions are important,
because the substitution patterns predicted by a hospital choice model that does not incorporate these
effects may reflect how patients’ networks are constructed rather than patients’ underlying demand for
hospitals.
Despite the potential for the FTC’s logit models of hospital demand to yield unreliable predictions, few
studies have attempted to directly assess the reliability of these models. One approach was proposed in
Raval et al. (2016), in which the authors identified four natural disasters that led to hospital closures (e.g.,
Hurricane Sandy closed three hospitals in New York – NYU Langone, Bellevue Hospital Center, and Coney
Island Hospital). Because the natural disaster led to the closure of hospitals, patients’ actual substitution
patterns following the closure could be compared to their predicted substitution patterns using logit demand
models. Accurately predicting substitution patterns after a hospital closure is analogous to accurately
predicting the second choices of the closed hospitals’ patients. Suppose, for example, a natural disaster
closes hospital A. If the majority of hospital A’s patients view hospital B as their second-choice, then a wellspecified hospital choice model will accurately predict a large increase in B’s admissions while hospital A is
closed.30 Instead, the authors found that – consistent with the findings of Berry et al. (2004) in their study of
demand for automobiles – none of the hospital demand models they studied could reliably and consistently
forecast the second-choice hospitals for patients whose preferred hospital closed.31 In other words, if any
of the hospitals involved in the study were involved in a merger, the logit models of hospital choice that the
FTC uses to assess hospital mergers would not correctly predict the competitive effects of the merger for a
significant number of individuals.

The Use of Supply-Side Models to Predict Post-Merger Price Increases is
Problematic
An additional limitation of the FTC’s logit demand model is that it does not analyze or project how prices are
determined in negotiations between hospitals and insurers. To address this question, an economic model
of the first stage of competition that is compatible with the bargaining framework described earlier (i.e.,
one in which hospitals and insurers negotiate over network status and prices) is required. Intuitively, the
demand model informs us whether the merger potentially eliminates competition between hospitals that
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are close substitutes, and a model of insurer-hospital negotiations (the supply-side model) predicts effects
on prices resulting from this potential reduction in competition. But if the hospital choice model generates
unreliable predictions about patients’ second-choice hospitals, as may be the case with the FTC’s model, the
predicted effects on the prices that hospitals charge insurers generated by any supply-side model will also
be unreliable.
There are additional problems with the FTC’s supply-side models. Economists studying hospital mergers
primarily use two frameworks to estimate the post-merger price increases that will emerge from the first
stage of competition. First, economists use the demand model to calculate diversion ratios, which serve as
inputs for measures of the “gross upward pricing pressure index” (“GUPPI”). While GUPPIs may be widely
used by antitrust agencies in reviews of horizontal mergers, they are developed using an economic model
in which a seller sets its prices rather than negotiating them and that does not explicitly model negotiations
like those that occur between insurers and hospitals. Second, economists use the demand model to estimate
how the merger will change insurers’ WTP for the merging hospitals. Using this measure of value, the
change in WTP resulting from the merger can be translated into estimates of predicted price changes. While
the WTP framework is specifically designed to model insurer-hospital bargaining, the model has important
limitations. Importantly, there is scant empirical evidence to connect merger-related changes in WTP to
hospitals’ ability to negotiate higher prices.
To expand on the first flaw, traditional measures of upward pricing pressure (e.g., GUPPIs) are designed to
be applied to industries where firms set price and buyers purchase some quantity that depends on the price
set by the firm. In the context of hospitals, the equivalent would be a world in which competing hospitals
set price and patients choose hospitals based upon that price. The higher the price a hospital sets – a price
that currently is largely borne by insurers, not consumers – the fewer the number of patients who choose to
receive care at the hospital. In such a world, insurers constrain a hospital’s prices by steering their members
to other lower-priced hospitals, rather than by threatening to exclude the hospital from the insurer’s network
in an all-or-nothing negotiation.32 In this framework, the merger-related upward pressure on a hospital’s price
is the product of (1) the rate of diversion to the hospital’s merging partner (calculated using the demandside model) and (2) the merging hospital’s economic profit margin. This is the case because the diversion
ratio represents the fraction of lost patient volume following a price increase that would go to the hospital’s
merging partner. When these patients are admitted to the merging partner, that hospital will earn profits
based on its economic profit margin. So the GUPPI can be thought of as the per-patient profits that a hospital
retains after it raises prices and patients choose the merging partner hospital instead. The result is a measure
of the incremental profits (due to the merger) that the hospital will receive if it increases its price postmerger.33 The larger the GUPPI, the larger the predicted price increases post-merger.34
However, the use of these types of traditional measures of “upward pricing pressure” in hospital settings
can produce inaccurate results. First, as described earlier, GUPPIs were developed using economic models
in which firms set prices, and that dynamic is different from a marketplace in which prices are negotiated.
Because of this difference, models used to gauge pricing incentives in price-setting markets can yield
different estimates of the magnitude of post-merger price changes than models used to gauge pricing
incentives in bargaining markets.35 Second, the diversion ratios used to calculate the GUPPI are based on the
problematic hospital demand model, and measure patients’ responses to a hospital becoming completely
unavailable (i.e., the price to receive care at the hospital would be infinite), whereas traditional diversion
measures marginal consumers’ responses to small changes in price. The second-choice hospitals of these
marginal patients may differ from the second-choice hospitals of all patients, potentially leading to different
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conclusions regarding the merging hospitals’ incentives toraise prices. Third, GUPPIs do not incorporate
second-order effects from mergers, such as repositioning by competing hospitals or responses by insurance
companies (e.g., steering patients away from the merging hospitals), an important part of mergers
analysis.36 Lastly, GUPPIs require accurate estimates of economic margins, which often are not available.37
The second framework for modeling the supply-side of hospital mergers relies on the concept of willingness
to pay.38 WTP is a measure of how much an insurer’s members value having in-network access to a hospital
or, alternatively, how costly it would be for an insurer not to include a hospital in its network. A hospital’s
WTP increases when an insurer’s “outside option” (of not contracting with the hospital) becomes less
attractive, which allows the hospital to potentially negotiate higher prices. Below we explain in more detail
how WTP is calculated and how merger-related changes in WTP are translated into predicted post-merger
price increases. In addition to its use in the FTC’s analyses of hospital mergers, the WTP framework has been
adopted in several papers studying competition in the hospital industry.39
Like GUPPIs, WTP is calculated from using a model of hospital demand. Recall that demand-side models
yield estimates of how much each patient values each hospital in an area. In the same way, the demand
model can be used to calculate the value that patients place on having access to a broad network that
includes all the hospitals in their area. To estimate the WTP for a hospital, economists calculate the value that
patients would place on having access to a slightly narrower network that includes all the hospitals in their
area except for that one. The second value (i.e., for the network that excludes one hospital) will be lower than
the first if the excluded hospital was some patients’ most preferred hospital, since these patients would now
have to receive care at their second-choice hospital. The difference between these two values – the value for
the broad network and the value for the network excluding one hospital – represents patients’ WTP for the
hospital.40 If a hospital is many patients’ first choice and these patients strongly prefer the hospital to their
second choice, the WTP for the hospital will be correspondingly high.
Within the WTP framework, hospitals with higher WTPs negotiate higher prices with insurers because the
insurer’s outside option absent a contract with a desirable (i.e., high WTP) hospital is relatively poor. When
two hospitals merge, they can theoretically negotiate higher prices to the extent that their WTP increases,
which happens if the hospitals are the first- and second-choices for many patients.41 WTP has an intuitive
appeal in the context of the first-stage negotiations between insurers and hospitals. Indeed, economists
have derived bargaining models in which the negotiated price is a function of WTP; in these bargaining
models, hospitals and insurers negotiate to include the hospital in the network and they agree on a price
so that the profits that come from reaching an agreement are shared by the parties. The model implies
that hospitals’ prices are linear functions of WTP, so that if WTP goes up, negotiated prices increase by a
proportionate amount (for the sake of brevity, call this factor of proportionality α).42 With estimates of both α
and the merger-related change in WTP for the merging hospitals, it is possible to use the model to simulate
the price effects of the merger.
To reliably predict post-merger price effects requires an estimate of the relationship between merger-related
changes in WTP and merger-related changes in prices. (Or, more generally, an estimate of the relationship
between the part of WTP associated with a hospital’s bargaining power and the prices the hospital negotiates
with health plans.) However, with the possible exception of Fournier and Gai (2007), there is no research that
connects merger-related increases in hospital WTP to higher prices.43 For example, in its published hospital
merger retrospective studies, the FTC has not attempted to validate price increases predicted by the WTP
framework with observed changes in price at the time of the merger.
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Arguments have also been made regarding the use of regressions of prices on the Herfindahl-Hirschman
Index (HHI) to predict the competitive effects of mergers in other industries. Factors unrelated to market
power can simultaneously affect prices, HHI, and WTP. Consequently, it is widely recognized by economists
that cross-sectional relationships between HHI and price should not be used to predict the effects of
mergers.44 And, in similar fashion, it should be recognized that cross-sectional relationships between WTP
and price are not always reliable in predicting the effects of hospital mergers.
One widely cited merger retrospective by a former FTC economist (Garmon (2016)) demonstrates that
changes in WTP are not reliable indicators of post-merger price increases. In this retrospective, the author
compares the price changes that followed 26 consummated hospital mergers to the merging hospitals’
changes in WTP.45,46,47 Across the 26 mergers, WTP increased between 0.9 percent and 34.8 percent and price
changes varied between -26.5 percent and 34.1 percent. But there is no positive relationship between price
changes and changes in WTP. Figures from Garmon (2016) are reproduced below in Figures 1 and 2. Figure
1 compares the changes in WTP and price for the 10 hospital mergers where WTP increased by more than 5
percent; Figure 2 shows the same relationship for the 16 hospital mergers where WTP increased by less than
5 percent. Within both groups of hospital mergers, there is no clear relationship between WTP and prices.48,49

Observed Price Increases and Changes in WTP in Garmon (2016)
Hospital mergers where WTP increased by 5 percent or more.
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Similarly, May (2013) uses results from the FTC’s retrospective analysis of hospital mergers to compare the
changes in WTP and prices that followed two mergers between hospitals on the North Shore of Chicago in
early 2000, of which only one was challenged as anticompetitive by the FTC.50 The FTC’s merger retrospective
found that the Evanston merger caused prices to increase by at least 10 percent and at times by more than
50 percent for four of the five health plans included in their analysis.51 (For a fifth plan, the price increases
were positive but small and statistically insignificant.) But according to the author’s calculations, WTP
increased by only 3 percent. In contrast, the FTC found that prices decreased by statistically significant
amounts after the Provena merger for three of five health plans. Only one plan’s prices increased after the
Provena merger despite the author’s calculation that the merging hospitals’ WTP increased by 24 percent.
Absent evidence of a relationship between merger-related changes in WTP and prices, estimates of α have
typically been derived from cross-sectional relationships between WTP and prices. For example, Capps,
Dranove, and Satterthwaite (2003) calculate WTP and profits for a sample of 22 hospitals in San Diego. They
find that the correlation between San Diego hospitals’ WTP and profits is between 0.75 and 0.95.52 That is,
among the San Diego hospitals in the authors’ sample, they find that the hospitals with the highest WTP
are also the most profitable. The core problem with this approach is that economists have long recognized
that the existence of a positive correlation between two measures – WTP and prices in this case – does not
imply that increasing one will cause the other to increase. While hospitals may differ in bargaining power,
they compete in a highly differentiated marketplace and sometimes differ in clinical quality, amenities,
reputation, location, and so on. These factors may simultaneously affect the prices that hospitals negotiate
and patients’ WTP to have in-network access to the hospital. Suppose, for example, that hospital A has
more technologically sophisticated services than hospital B and that patients value this sophistication. These
quality differences will generate more admissions at hospital A (i.e., a higher share and a correspondingly
higher estimated WTP)53 and allow hospital A to negotiate higher prices with health plans than hospital B.54
But it would be incorrect to observe that high-quality hospitals negotiate higher prices and conclude that an
increase in WTP associated with a merger would allow the merging hospitals to do the same. As a result,
measuring the price-WTP relationship without accounting for these factors, which the FTC’s model does not
do, may lead to biased estimates of how changes in WTP affect the prices negotiated by hospitals.55

Conclusion
The models that the FTC uses to evaluate hospital mergers have significant limitations. On the demand side,
the FTC relies on models to estimate patients’ unobserved preferences for hospitals, but the logit demand
models used today can inaccurately predict patients’ demand for hospitals. Indeed, the economics literature
has shown that, in general, logit demand models, such as the one that the FTC uses, often perform poorly in
predicting consumers’ substitution patterns. In the hospital context, they overemphasize the role of hospital
proximity in predicting consumers’ choices, sometimes producing implausible results, and do not account
for important factors such as hospital networks, patient-physician relationships, out-of-pocket costs, and
home bias. On the supply-side, the two frameworks commonly used to predict the price effects of hospital
mergers also have significant limitations: the GUPPI measure of prices that the FTC uses does not reflect
how hospitals actually negotiate prices, and studies of consummated hospital mergers have shown mergerrelated changes in WTP are not reliable indicators of changes in hospitals’ prices after a merger. The tools
used to understand competitive effects of potential hospital mergers have progressed since the 1990s, but
more work is needed to improve the reliability of the predictions of hospital merger effects. In the meantime,
the FTC should exercise more caution when reviewing transactions in the hospital sector.
*Dr. Sean May and Dr. Monica Noether are vice presidents at Charles River Associates. The authors acknowledge that the American Hospital
Association provided financial support for this research project. The conclusions set forth herein are based on independent research and
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49. Garmon (2016) similarly finds no relationship between the observed price increases and the increases predicted from a
cross-sectional regression of price on WTP, which he refers to as a WTP “merger simulation.”
50. The first merger involved Evanston Northwestern Healthcare and Highland Park Hospital (the “Evanston merger”) and the
second involved Provena St. Therese Medical Center and Victory Memorial Hospital (the “Provena merger”). Whereas the
FTC challenged the first merger as anticompetitive, the FTC closed its investigation of the second merger after concluding
there was insufficient evidence that it would raise prices.
51. Haas-Wilson and Garmon (2011). To estimate the price effects of the two Chicago mergers, the authors primarily relied on
health insurance claims data from 1998 to 2002 for five health plans operating in the Chicago area. The plans’ inpatient
hospital claims contain information on the negotiated payment as well as information on the patients’ age, gender, dates
of service, and diagnosis and procedure codes.
52. The authors’ results depend on how they measure WTP and whether they include the University of California, San Diego
hospital (which is twice as profitable as any other hospital in San Diego and the only university hospital).
53. Recall that the WTP for hospital A is measured as the sum of -log(1-p) across all patients where p is the probability each
patient chooses hospital A. This expression is increasing in p, which is also which is also correlated with a hospital’s overall
share of patients. Indeed, May (2003) demonstrates that the cross-sectional correlation between hospitals’ share and WTP
exceeds 0.99 in one sample of Chicago hospitals.
54. In differentiated product markets, higher quality products tend to have higher prices for reasons unrelated to bargaining
power. In the case of hospitals, this is particularly true when capacity constraints potentially exist.
55. See, e.g., Garmon (2016). Referring to regressions of price on WTP, Garmon writes, “the estimated [α] may suffer from
omitted variable bias if there are factors related to the hospital/MCO negotiation that cannot be observed or measured.”
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Economics Working Paper No. 326. (February 2016).
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