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1 Overview on Empirical Work

There is a large amount of recent empirical work looking at structural models of vertical relationships —
much of the earlier empirical work focused more on qualitative implications of different theory models, part
to tease out which is the right theoretical model — while the more recent literature takes the theory model
as given, and estimates the structural parameters of this model. These models are now being used in much
of the merger simulation work, at least on more technical cases.

Here are a few papers to help orient yourself. First, on the theory side, the concept of Nash-in-Nash
bargaining seems to be an emergent workhorse theory piece. The main references here are:

• Horn, Henrick, and Asher Wolinsky. "Bilateral monopolies and incentives for merger." The RAND
Journal of Economics, 19.3 (1988): 408-419. This is the first paper that uses Nash-in-Nash, looking
at mergers between complements and substitutes producers .

• To get a proper theory foundation, look at Collard-Wexler, Allan, Gautam Gowrisankaran, and Robin
S. Lee. "Nash-in-Nash bargaining: a microfoundation for applied work." Journal of Political Economy,
127.1 (2019): 163-195.

• The non-cooperative foundation for Nash Bargaining are Shaked, Avner, and John Sutton. "Invol-
untary unemployment as a perfect equilibrium in a bargaining model." Econometrica, 52.6 (1984):
1351-1364. You have likely seen this in first year Ph.D. micro.

The first empirical paper we will discuss is Sofia Villas-Boas’s paper “Vertical Relationships between
Manufacturers and Retailers: Inference with Limited Data” (2007) in Restud, that uses a Nevo demand
model and different vertical pricing models. If you know Nevo (2001), this paper is a simple extension.

The next papers have to to with Cable Television.

• Tasneem Chipty (2001) “Vertical integration, market foreclosure, and consumer welfare in the cable
television industry” American Economic Review looks at foreclosure versus pricing in Cable TV.
Mainly the paper documents the differences in choice sets and prices in vertically integrated and not
cable systems.

• Crawford, Gregory S. and Ali Yurukoglu. "The Welfare Effects of Bundling in Multichannel Television
Markets." American Economic Review 102.2 (2012): 643-685. This is an amazing paper, much like
BLP is opens new ground on pricing in vertical bargaining, but like BLP, a bit challenging to read.

• Crawford, Gregory S., Robin S. Lee, Michael D. Whinston, and Ali Yurukoglu. "The Welfare Ef-
fects of Vertical Integration in Multichannel Television Markets." Econometrica 86.3 (2018): 891-954.
Basically Chipty plus Crawford and Yurukoglu — superbly done.
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There are also a big set of papers on hospitals:

• *Grennan, Matthew. "Price Discrimination and Bargaining: Empirical Evidence from Medical De-
vices." American Economic Review 103.1 (2013): 145-177.

• *Gautam, Gowrisankaran, Aviv Nevo, and Robert Town. "Mergers When Prices Are Negotiated:
Evidence from the Hospital Industry." American Economic Review 105.1 (2015): 172-203.

• Ho, Kate, and Robin S. Lee. "Insurer Competition in Health Care Markets." Econometrica 85.2
(2017): 379-417.

• Ho, Kate, and Robin S. Lee. "Equilibrium Provider Networks: Bargaining and Exclusion in Health
Care Markets." American Economic Review 109.2 (2019): 473-522.

Also you should be looking at the following two earlier papers

• Capps Dranove Sattherwaite (2003) “Competition and Market Power in Option Demand Market”
RAND. This gives a motivation for the utility function of MCO’s: the offer the option of going to a
hospital if you get sick.

• Kate Ho (2009) “Insurer-Provider Networks in the Medical Care Market” AER. This is a model of
price setting in insurance - hospital bargaining, but not Nash-in-Nash.

I will spend most of the lecture on Gowrisankaran, Nevo, Town (2015), just to do a deep dive into one
paper that seems to be as typical as possible of the literature.

2 Gowrisankaran Nevo Town

2.1 Super Short Primer on Health Care

Overview of Health Care

• Surge of work in economics on healthcare. Most interestingly at the intersection of industrial organi-
zation and health.

• Much of this is spurred by new healthcare programs, that were designed (for good or bad) to be served
with a regulated private market:

– Medicare Part D: Drug Insurance for old people (above 65).

– Affordable Care Act: Health Insurance for people with bad jobs, but not too poor.

• Some of this interest is due to the large amount of merger activity among hospitals: about a third of
the FTC’s caseload.

• Health Care is 18% of the economy. A very large share of this is public money. This makes the U.S.
healthcare sector the 6th largest economy in the world: larger than Canada (and the U.K.).

• Hospital Services are 6% of the economy.

• Data on health care, in some places, is amazing: all admissions, reimbursements from medicare.

Ken Arrow "Uncertainty and the Welfare Economics of Healthcare" (AER 1963)
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• Consumers don’t know what they are buying.

• Consumers don’t pay the price for what they consume.

• Physicians might not have the same incentives as patients: there is an agency problem.

• We do not feel it "fair" to exclude people from life saving medical care.

• Health insurers do not know how much an insurer will use health care.

• Government is the largest player in this market, and regulates the market extensively.

Healthcare in the United States: a short survey (aside)

• Medicare Part D: Drug Insurance for the Old. Privately provided.

• Medicare Part A and B: Medical Insurance for the old: Privately provided, but regulated prices.

• Medicare Advantage: Medicare, but provided by private health insurance companies.

• Medicaid: Health Care for the poor. Provided by the states, but federally funded.

• Affordable Care Act (ACA) – Obamacare: Health Insurance provided on competitive exchanges.

2.2 GNT Setting
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 Figure 1. 2003 Northern Virginia Hospital Locations

 its complaint, the FTC calculated a pre-merger HHI (based on MCO revenues) of
 5,635 and the post-merger HHI of 6,174. The pre-merger and change in the HHI are
 well above the thresholds the antitrust agencies use for assessing the presumption of
 competitive harm from a merger.

 Figure 1 presents a map of the locations of the hospitals in Northern Virginia as
 of 2003, the start of our sample. The heavy line defines the boundary of HPD8 and
 Fauquier County. The two closest hospitals to PWH are members of the Inova sys-
 tem - Fair Oaks and Fairfax - and, according to MapQuest, are 21 and 29 minutes
 drive times from PWH, respectively.

 All 1 1 hospitals in the market contracted with the four MCOs in our sample. The
 four MCOs in our sample represent 56 percent of private pay discharges in this mar-
 ket. None of these MCOs pay on a capitated basis.

 B. Summary Statistics

 Table 1 presents the mean base prices for the set of hospitals used in the analysis.
 There is significant variation in base prices across the hospitals prior to the merger.
 These differences do not reflect variation in the severity of diagnoses across hospi-
 tals as our construction of prices controls for disease complexity. The range between
 the highest and lowest hospital is 36 percent of the mean PWH price, which is in the
 middle of the price distribution.

 Table 1 also presents other characteristics of the hospitals in HPD8 and Fauquier
 County. Hospitals are heterogeneous with respect to size, for-profit status, and the
 degree of advanced services they provide. Seven of the eleven hospitals provided
 some level of neonatal intensive care services by the end of our sample, and most
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• There are a large number of mergers in the health care market. As hospitals are the largest and most
expensive part of health care, there is particular interest in these mergers.

• One issue is that hospital provide a large number of services: thousands of them. So there needs to
be a way to add these together.

They have access to some detailed claims data: all payments per procedure for all patients. This is
great, since often business to business transactions are so called “trade secrets”: you won’t get access to
them — ever.
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 Table 1 - Hospital Characteristics

 Hospital Mean beds Mean price $ Mean FP Mean NICU Mean cath lab

 Prince William Hospital 170 10,273 0 1 0
 Alexandria Hospital 318 9,757 0 1 1
 Fair Oaks Hospital 182 9,799 0 0.5 1
 Fairfax Hospital 833 11,881 0 1 1
 Loudoun Hospital 155 11,565 0 0 1
 Mount Vernon Hospital 237 12,112 0 0 1
 Fauquier Hospital 86 13,270 0 0 0
 N. VA Community Hosp. 164 9,545 1 0 1
 Potomac Hospital 153 11,420 0 1 1
 Reston Hospital Center 187 9,973 1 1 1
 Virginia Hospital Center 334 9,545 0 0.5 1

 Notes: We report (unweighted) mean prices across year and payor. FP is an indicator for for-profit status, Mean
 NICU for the presence of a neonatal intensive care unit, and Cath lab for the presence of a cardiac catheterization
 lab that provides diagnostic and interventional cardiology services. The Mean NICU values of 0.5 reflect entry.

 Sources : AHA and authors' analysis of MCO claims data.

 hospitals have cardiac catheterization laboratories that provide diagnostic and inter-
 ventional cardiology services.
 Table 2 presents statistics by hospital for the sample of patients we use to estimate

 the hospital demand parameters. The patient sample is majority white at every hos-
 pital. Not surprisingly, there is significant variation in the mean DRG weight across
 hospitals. PWH's mean DRG weight is 0.82, reflective of its role as a community
 hospital. The patient-weighted mean DRG weight across all of Inova's hospitals in
 1.09 with its Fairfax and Mount Vernon facilities treating patients with the highest
 resource intensity. About 1.4 percent of patients in our sample choose care at a
 Virginia hospital that is not in our sample, a figure that ranges from 0.9 percent
 to 2.3 percent across the four MCOs in our sample. Patients choosing the outside
 option had a high mean DRG weight of 1 .39. Not reported in the table, the five most
 frequent choices that constitute the outside good are two large tertiary care cen-
 ters (Valley Health Winchester Medical Center in Winchester and the University of
 Virginia Health System in Charlottesville) and three psychiatric specialty hospitals.26
 Table 2 also reveals heterogeneity in travel times. Notably, patients travel the fur-

 thest to be admitted at Inova Fairfax hospital, the largest hospital and only tertiary
 care hospital in our sample. Interestingly, Inova Fairfax also has the lowest mean
 patient age reflecting the popularity of its obstetrics program. Coinsurance rates
 potentially play an important role in our model, and Table 2 presents mean coinsur-
 ance rates by hospital. The average coinsurance rate is low but meaningfully larger
 than zero. Average coinsurance rates across hospitals range from 1.7 to 3.3 percent
 with a mean of 2.4 percent, which aligns with national data from three of the largest
 insurers.27 There is significant variation across payors in the use of coinsurance

 26Our sample excludes discharges with a psychiatric major diagnostic category however a small number of
 psychiatric patients have multiple diagnoses with the primary diagnosis not being psychiatric.
 27 According to analysis based on claims data for over 45 million covered lives from the Health Care Cost

 Institute (HCCI), the average total out-of-pocket expenditures is approximately 4.8 percent. HCCI's figure includes
 deductibles and co-payments which we have removed from our coinsurance variable and thus the two estimates are
 well aligned. See HCCI (2012).
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 Table 2 - Patient Sample

 Mean Share Mean Mean Mean Discharges
 Hospital age white DRG weight travel time coins, rate total Share

 Prince William 36.1 0.73 0.82 13.06 0.032 9,681 0.066
 Alexandria Hosp. 39.3 0.62 0.92 12.78 0.025 15,622 0.107
 Fair Oaks Hosp. 37.7 0.54 0.94 17.75 0.023 17,073 0.117
 Fairfax Hospital 35.8 0.58 1.20 18.97 0.023 46,428 0.319
 Loudoun Hospital 37.2 0.74 0.81 15.54 0.023 10,441 0.072
 Mt. Vernon Hosp. 50.3 0.66 1.38 16.18 0.022 3,749 0.026
 Fauquier Hospital 40.5 0.90 0.92 15.29 0.033 3,111 0.021
 N. VA Community Hosp. 47.2 0.48 1.43 16.02 0.016 531 0.004
 Potomac Hospital 37.5 0.60 0.93 9.62 0.024 8,737 0.060
 Reston Hosp. Ctr. 36.8 0.69 0.90 15.35 0.021 16,007 0.110
 VA Hosp. Center 40.8 0.59 0.98 15.88 0.017 12,246 0.084
 Outside option 39.3 0.82 1.39 0.00 0.029 2,113 0.014
 All Inova 37.5 0.59 1.09 17.37 0.024 85,540 0.641
 Ali others 38.1 0.68 0.92 13.74 0.023 60,199 0.359

 Note: Mean travel time is measured in minutes.

 Sources: Authors' analysis of VHI discharge data and MCO claims data.

 which helps in our identification of a, as average coinsurance rates vary between 0.2
 percent and 4.4 percent across MCOs in our data.

 Finally, Table 2 provides the shares by discharges among hospital systems in this
 area. Within this market, Inova has a dominant share, attracting 64 percent of the
 patients. PWH is the third largest hospital in the market with a 6.6 percent share.
 There is a large variation in the mean price that the different MCOs pay hospitals
 which is a challenge for our model to explain. The highest-paying MCO pays hos-
 pitals, on average, over 100 percent more than the lowest-paying MCO. While this
 variation is high, large variations across hospitals and payors are not uncommon
 (Ginsburg 2010). In our framework, there are three possible reasons for this varia-
 tion, differences in bargaining weight, differential costs of treating patients across
 MCOs, and differences in enrollee geographic distributions, characteristics, and
 preferences.

 C. Patient Choice Estimates

 Table 3 presents coefficient estimates from the model of hospital choice. In addi-
 tion to the negotiated price, the explanatory variables include hospital/year fixed
 effects, hospital indicators interacted with the patient's DRG weight, and a rich set
 of interactions that capture dimensions of hospital and patient heterogeneity that
 affect hospital choice.

 Consistent with the large literature on hospital choice, we find that patients are
 very sensitive to travel times. The willingness to travel is increasing in the DRG
 weight and decreasing in age. An increase in travel time of five minutes reduces
 each hospital's share between 17 and 41 percent. The parameter estimates imply that
 increasing the travel time to all hospitals by one minute reduces consumer surplus
 by approximately $167. 28

 28The patient's price sensitivity to travel likely reflects the fact that they will be visited by members of their
 social support network who may make several trips per day.
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2.3 Consumer Decisions

Consumers get utility from going to the hospital if they get sick. Therefore, an insurance company provides
a network — the option of going to the hospital.

Utility for patient i, given hospital j, and disease d is given by:

uijd = βxijd − αcidwdpm(i)j + εijd

where

• xijd are hospital disease chars for a patient (do you have a pediatric emergency room for SIDS).

• cidwdpm(i)j is what patients pay “out of pocket”, while α is a price coefficient.

• cid is the cost sharing - what share of price is born by the patient rather than the insurance company.

• pm(i)j is what insurance company i has negotiated at hospital j as a base rate, while wd is a DRG
intensity.

People get sick with probability fid.

Thus, the value of having access to a network of hospitals Nm(i) for insurance company i, is given by
the inclusive value.

Wi(Nm(i), pm(i)) =
∑
d

fid ln

 ∑
j∈Nm(i)∪0

exp(δijd)
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where the δ’s are just the not ε part of u.

Here are the demand estimates
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 Table 3 - Multinomial logit Demand Estimates

 Variable Coefficient Standard error

 Base price X weight X coinsurance -0.0008** (0.0001)
 Travel time -0. 1 1 50** (0.0026)
 Travel time squared -0.0002** (0.0000)
 Closest 0.2845** (0.0114)
 Travel time x beds/100 -0.01 18** (0.0008)
 Travel time X age/ 100 -0.044** (0.0023)
 Travel time x FP 0.0157** (0.001 1)
 Travel time x teach 0.028** (0.0010)
 Travel time x residents/beds 0.0006** (0.0000)
 Travel time x income/ 1000 0.0002** (0.0000)
 Travel time x male -0.0151** (0.0007)
 Travel time x age 60+ -0.0017 (0.0013)
 Travel time x weight/1000 1 1.4723** (0.4125)
 Cardiac major diagnostic class x cath lab 0.2036** (0.0409)
 Obstetric major diagnostic class x NICU 0.6187** (0.0170)
 Nerv, circ, muse major diagnostic classes x MRI -0.1409** (0.0460)

 Notes: Specification also includes hospital-year interactions and hospital dummies interacted with disease weight.
 Pseudo R2 = 0.445, N = 1,710,801.

 ** Significant at the 1 percent level.

 The parameter on out-of-pocket price is negative and significant indicating
 that, in fact, inpatient prices do play a role in admissions decisions.29 However,
 in contrast to travel time, patients are relatively insensitive to the gross price paid
 from the MCO to the hospital, largely because of the low coinsurance rates that they
 face. Table 4 presents the estimated price elasticities of demand for selected hospi-
 tals. Own-price elasticities range from -0.098 to -0.153 across the five reported
 hospitals. The fact that our elasticity estimates are substantially less than 1 imply
 that under Bertrand competition the observed prices could only be rationalized
 with negative marginal costs, even for stand-alone hospitals. Table Al in online
 Appendix A2 reports a version of Table 4 with bootstrapped standard errors, which
 we find to be small.

 D. Bargaining Model Estimates

 Table 5 presents the coefficient estimates and standard errors from the GMM esti-
 mation of the bargaining model. We estimate two specifications. In specification 1,

 we fix the bargaining weights to bm ^ = 0.5 (which implies that bs(m) = 0.5) and
 allow for marginal cost fixed effects at the hospital, MCO, and year levels. In speci-
 fication 2, we allow the bargaining parameters to vary across MCOs (lumping MCO
 2 and 3 together) but omit the MCO cost fixed effects.30 We bootstrap all standard
 errors at the payor/year/system level.

 Focusing first on specification 1, the point estimate on t indicates that MCOs
 place over twice as much weight on enrollee welfare as on reimbursed costs. Though
 the coefficient is not statistically significantly different from 0 or 1, 95 of the 100

 29Using data from California, Ho and Pakes (2014) also And that the patient's choice of hospital is influenced
 by the prices paid by the MCOs.

 We lump MCOs 2 and 3 together because they have similar characteristics and negotiated similar prices with
 the hospitals.
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 Table 4 - Mean Estimated 2006 Demand Elasticities for Selected Hospitals

 PW Fairfax Reston Loudoun Fauquier

 Hospital

 1. Prince William -0.125 0.052 0.012 0.004 0.012
 2. Inova Fairfax 0.011 -0.141 0.018 0.006 0.004
 3. HCA Reston 0.008 0.055 -0.149 0.022 0.002
 4. Inova Loudoun 0.004 0.032 0.037 -0.098 0.001

 5. Fauquier 0.026 0.041 0.006 0.002 -0.153
 6. Outside option 0.025 0.090 0.022 0.023 0.050

 Note: Elasticity is -¡ķ t: where j denotes row and k denotes column.

 bootstrapped draws of t are positive. A value of t other than 1 may reflect employ-
 ers placing a different weight on welfare than enrollees but may also be due to errors
 in measuring coinsurance rates or physician incentives to steer patients to low-price
 hospitals (Dickstein 201 1). We find an increasing cost trend for hospitals over time.
 We also find large variation in the hospital marginal costs across MCOs. This latter
 finding reflects the fact that there is large variation across MCOs in the mean prices
 charged by hospitals.
 Turning to the results from specification 2, here we estimate three different bar-

 gaining weights bm(sy We find significant variation in bargaining weights across
 MCOs, with all MCOs having more leverage than hospitals. Only MCO l's bar-
 gaining parameter is not significantly different than 0.5. This variation is driven
 by the same price variation that generated the estimated cost heterogeneity
 in specification 1. The estimates from specification 2 imply that MCOs 2 and 3 have
 a bargaining weight of essentially 1, so that hospitals have a bargaining weight of
 0. Thus, MCOs 2 and 3 drive hospital surpluses down to their reservation values.
 Table A2 in online Appendix A2 reports a specification where the bargaining weight
 differs across each MCO/hospital-system pair. Very few of the parameters here are
 significantly different than 0.5.

 Our estimation can explain the large cross-MCO price differences in three ways:
 (1) as differences in hospital costs across MCOs; (2) as differences in the bargaining
 weights across MCOs; or (3) as differences in WTP across MCOs. Specification 1
 focuses on the first explanation, while the specification 2 focuses on the second.
 The third alternative could occur if, for example, the geographic or illness sever-
 ity distribution of enrollees varies across MCOs. Both specifications allow for the
 third alternative but find that the cost or bargaining weight explanations (respec-
 tively) fit the data better. Because we include MCO fixed effects, our estimates of t
 and b will be largely identified by within-MCO price differences. Despite the large
 cross-MCO price variation, we believe that the within-MCO variation allows us to
 perform credible counterfactuals that reflect reasonable estimates of what would
 happen relative to the baseline.
 We consider specification 1 to be the most salient for three reasons: (1) given

 one particular interpretation of bargaining weights, which is as relative discount
 factors (Rubinstein 1982; Collard-Wexler, Gowrisankaran, and Lee 2013), it is most
 consistent with standard dynamic industrial organization models that treat discount
 factors as identical across agents; (2) the results from specification 2 that all hospi-
 tal prices for two MCOs are equal to their reservation values implies that hospital
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2.4 MCO - Hospital Bargaining

Hospital and MCO’s Bargain over prices.

Payoff function for MCO’s depends on the value of the network, minus the MCO’s costs. The costs
are just all the payments to hospitals for all the patients they cover:

TCm(Nm, pm) =
∑

i∈m(i)

∑
d

(1− cid)fidwd

∑
j∈Nm(i)∪0

pm(i)j
exp(δijd

exp(
∑

k δikd

So total value is just value (converted from utils to dollars by α), minus costs

Vm(Nm, pm) =
τ

α

∑
i∈m(i)

Wi(Nm(i), pm(i))− TCm(N , pm)

Now for the Hospital side, they just get pm(i) minus their marginal costs, times the market share.
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 Table 5 - Bargaining Parameter Estimates

 Specification 1 Specification 2
 Parameter Estimate SE Estimate SE

 MCO welfare weight (r) 2.79 (2.87) 6.69 (5.53)
 MCO 1 bargaining weight 0.5 - 0.52 (0.09)
 MCOs 2 & 3 bargaining weight 0.5 - 1.00" (7.77 x 10-10)
 MCO 4 bargaining weight 0.5 - 0.76** (0.09)
 Hospital cost parameters
 Prince William Hospital 8,635** (3,009) 5,971** (1,236)
 Inova Alexandria 10,412* (4,415) 6,487** (1,905)
 Inova Fairfax 10,786" (3,765) 6,133" (1,211)
 Inova Fair Oaks 11,192" (3,239) 6,970" (2,352)
 Inova Loudoun 12,014" (3,188) 8,167" (1,145)
 Inova Mount Vernon 10,294* (5,170) 4,658 (3,412)
 Fauquier Hospital 14,553** (3,390) 9,041" (1,905)
 No. VA Community Hosp. 10,086" (2,413) 5,754" (2,162)
 Potomac Hospital 11,459** (2,703) 7,653" (902)
 Reston Hospital Center 8,249** (3,064) 5,756** (1,607)
 Virginia Hospital Center 7,993" (2,139) 5,303** (1,226)
 Patients from MCO 2 -9,043** (2,831) - -
 Patients from MCO 3 -8,910" (3,128) - -
 Patients from MCO 4 -4,476 (2,707) - -
 Year 2004 1,130 (1,303) 1,414 (1,410)
 Year 2005 1,808 (1,481) 1,737 (1,264)
 Year 2006 1,908 (1,259) 2,459* (1,077)

 Notes: Significance tests for bargaining parameters test the null of whether the parameter is different than 0.5. We
 report bootstrapped standard errors with data resampled at the payor/year/ system level. Patients from MCO 1 and
 Year 2003 are both excluded indicators.

 ** Significant at the 1 percent level.
 ♦Significant at the 5 percent level.

 mergers (even to monopoly) will have little impact on prices, a finding that is not
 consistent with the empirical hospital merger literature (Gaynor and Town 2012);
 and (3) it aligns with previous estimates from the literature - for example, Crawford
 and Yurukoglu 2012) finds bargaining parameters that are closer to 0.5 than to 0 or 1.

 Table 6 lists the estimated weighted mean 2006 Lerner index, p ~pmc, by hospital
 system. The mean Lemer indices range from 0.22 to 0.58, and are relatively high
 for both Inova and PWH. Importantly, Table 6 also presents the actual own-price
 elasticity, effective price elasticity, and own-price elasticity that would exist without
 insurance. We calculate effective price elasticities using the inverse elasticity rule

 das¡ = (! 1=¿Ü£)-'.
 For PWH, the actual price elasticity is 0.13 while the effective price elasticity is

 much higher and, at 1.94, consistent with positive marginal costs. If patients faced
 the full cost of their treatment instead of having insurance, our first stage estimates
 imply that PWH's price elasticity would rise to 5.16. For Inova, the own-price elas-
 ticity is even lower than for PWH, at 0.07, because it is a large system, but the effec-
 tive own-price elasticity is 2.55, slightly higher than for PWH.

 Overall, Table 6 provides a clearer picture of the impact of MCO bargaining.
 In all cases, the effective price elasticities are in between actual price elasticities
 and price elasticities without insurance. It is well-understood that the risk-reduction
 component of insurance dampens consumer price responsiveness relative to having
 no insurance. In a model of Bertrand competition between hospitals, this will result
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 Table 6 - Lerner Indices and Actual and Effective Price Elasticities

 Lerner Actual own Effective own Own price elasticity
 System name

 Prince William Hospital 0.52 0.13 1.94 5.16
 Inova Health System 0.39 0.07 2.55 3.10
 Fauquier Hospital 0.22 0.17 4.56 6.11
 HC A (Reston Hospital) 0.35 0.15 2.87 7.34
 Potomac Hospital 0.37 0.15 2.74 6.77
 Virginia Hospital Center 0.58 0.13 1.74 6.43

 Note: Reported elasticities and Lerner indices use quantity weights.

 in hospital prices far above marginal costs. We find that MCO bargaining lever-
 age serves to partially overcome the equilibrium effects of insurance moral hazard,
 driving equilibrium prices closer to what they would be in a world without health
 insurance.

 IV. Counterfactuals

 We now use the estimates from both models to perform antitrust and health policy

 counterfactual experiments. All experiments in this section use the estimated param-
 eters from specification 1 in Table 5, except when noted.

 A. Industry Structure and Conduct Remedies

 This subsection evaluates the impact of counterfactual industry structures, focus-
 ing on the proposed Inova/PWH merger that the FTC successfully blocked in 2008.
 In addition to examining the proposed Inova/PWH merger, we also examine the
 impact of imposing separate bargaining in this merger; the demerger of Loudoun
 Hospital from Inova; and breaking up the Inova system.31

 Our results are in Table 7. Counterfactual 1 finds that the Inova/PWH merger
 leads to a significant increase in prices and profits for the new Inova system. The net
 quantity-weighted price increase is approximately 3.1 percent and the net increase
 in profits is 9.3 percent. Considering the relative size of PWH to the Inova system,
 a 3.1 percent price increase across the joint systems from this transaction is quite
 substantial, amounting to 30.5 percent of base PWH revenues. Patient volume at
 the merged system goes down slightly, by 0.5 percent, reflecting both low coinsur-
 ance rates (and hence that patient demand is inelastic) and the equilibrium price
 increase by rival hospitals. Not reported in the table, managed care surplus, which
 is weighted consumer surplus net of payments to hospitals, drops by approximately
 27 percent from this merger.

 In the Evanston Northwestern hospital merger case, the FTC imposed a remedy
 requiring the Evanston Northwestern system to negotiate separately with MCOs

 31 For payors with very low coinsurance rates, we compute the no-coinsurance solution from Brand (2013) for
 this table, due to convergence difficulties. For other payors, we find prices that jointly set the vector of FOCs to 0.
 We have no proof of uniqueness of equilibrium except for the no-coinsurance solution, but we have not found any
 evidence of multiple equilibria.
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 Table 7 - Impact of Counterfactual Industry Structures

 Percent A

 Counterfactual System Price Quantity Profits

 1. Inova/PWH merger Inova & PWH rival hospitals change at 3.1 -0.5 9.3
 Inova+PW relative to PW base 3.6 1.2 12.0

 30.5 -4.9 91.5

 2. Inova/PWH merger Inova & PWH rival hospitals 3.3 -0.5 8.8
 with separate bargaining 3.5 1.2 11.2

 3. Loudoun Inova & Loudoun rival hospitals change at -1.8 0. 1 -4.7
 demerger Inova relative to Loudoun base -1.6 -0.2 -4.7

 -14.7 0.8 -38.5

 4. Breaking up Inova All hospitals -6.8 0.05 -18.9

 Notes: Price changes are calculated using quantity weights. The price changes relative to PWH or Loudoun base
 reflect the total system revenue change divided by the base revenue of this hospital.

 (with firewalls in place) from the newly acquired hospital, Highland Park Hospital.32
 We examine the implications of this type of policy by simulating a world where
 Inova acquires PWH and the PWH negotiator bargains with a firewall from the other
 Inova hospitals. We simulate this counterfactual by assuming that the disagreement
 values for PWH negotiations reflect the case where only PWH is excluded from the
 network, and analogously for the 'legacy-Inova' disagreement values. 33
 Even though the negotiations are separate, the PWH bargainer might internalize

 the incentives of the system, namely that if a high price discouraged patients from
 seeking care at PWH, some of them would still divert instead to other Inova hos-
 pitals which is beneficial for the parent organization. Counterfactual 2 imposes the
 Evanston Northwestern remedy and assumes that the negotiators recognize these
 true incentives faced by the system in their bargaining. We find that the conduct
 remedy performs similarly to the base merger outcomes, with a post-merger price
 increase of 3.3 percent and a managed care surplus loss of 27.8 percent.
 The FTC in its Evanston decision hoped that this conduct remedy would re-inject

 competition into the market by reducing the leverage of the hospital that bargains sep-
 arately; e.g., PWH could only threaten a small harm to the MCO from disagreement.
 However, this remedy also reduces the leverage of the MCO since if it offers an
 unacceptable contract to PWH, some of its but-for PWH patients would certainly go
 to other Inova hospitals. The increase in disagreement values on both sides implies
 that the impact of this remedy (relative to the outcome under the merger absent
 the remedy) is theoretically ambiguous. Empirically, separate negotiations do not
 appear to solve the problem of bargaining leverage by hospitals.
 Counterfactual 3 examines the impact of Inova divesting Loudoun Hospital, which

 it acquired in 2005 without antitrust opposition. The counterfactual predictions tell
 a different story for the Inova/Loudoun demerger than the Inova/PWH merger. A
 divestiture of Loudoun Hospital leads to a net reduction in price of 1.8 percent for
 the Inova system a reduction in profits of 4.7 percent, and an increase in managed

 32 In the Matter of Evanston Northwestern Healthcare Corporation, Docket No. 9315, Opinion of the
 Commissioners, 2008.

 33 Online Appendix A3 provides the first order conditions for this case.
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2.5 Follow Ups

• Ho and Lee 2017: add a premium setting stage for the MCO, plus MCO mergers.

• Ho and Lee 2019: change the outside option to a replacement of the hospital by another one.
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