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Introduction

A longstanding debate in health economics and health policy concerns a hospital’s response to
public payment reductions. Essentially two predictions are posited in the literature: 1) standard
economic theory for a profit-maximizing firm with market power predicts that a reduction in
public payments should put downward pressure on hospital prices as hospitals attempt to attract
a larger share of private insurance patients; and 2) an alternative argument, termed “cost-shifting”
and formalized in Dranove (1988), is that hospitals pass public payment cuts to privately insured
patients by negotiating for higher payments from private insurance companies. These arguments
offer opposite predictions in terms of changes to hospital prices following a reduction in public
payments. Identifying when, if at all, cost-shifting occurs is therefore critical to understanding the
effects of future public payment reductions and in guiding future health policy more generally.
Insurance companies have long maintained that Medicare in particular is not paying its fair
share (Frakt, 2011), and the assumption of cost-shifting as common hospital practice is ubiquitous
in health care policy debates. For example, in the debate over the Affordable Care Act, President
Obama said:
“You and I are both paying 900 bucks on average - our families - in higher premiums
because of uncompensated care.”1 - Barack Obama
And there is some evidence to support the notion of cost-shifting. Studying California hospitals
from 1993-2001, Zwanziger & Bamezai (2006) estimate large effects on private payments due to
reductions in Medicare and Medicaid payment rates, mirroring the findings of Lee et al. (2003),
Zwanziger et al. (2000), and Cutler (1998). Zwanziger & Bamezai (2006) estimate that costshifting can explain 12.3% of the total increase in private payers’ payments from 1997 to 2001.
Yet, in a systematic review of the literature, Frakt (2011) concludes that cost-shifting, if it exists,
is not widespread and is not a main driver of increased health care costs. While a simple model of
monopoly pricing with price discrimination would suggest different prices for public and private
patients (Hay, 1983), that model would also suggest a decrease in the private price for a decrease
in public payments. Furthermore, for both for-profit and non-profit firms, it is unclear why a
hospital with the power to raise prices would not have already done so.2
1

For additional examples, see the many excerpts in Dranove et al. (2017), including additional statements from
President Obama and the U.S. Supreme Court regarding the Affordable Care Act.
2
Several papers find zero or even negative price effects given public payment cuts. White (2013) examines
market level pricing from the Truven MarketScan data and finds that private prices decrease following reductions in
Medicare payment rates. Exploiting a change in Medicaid payment policies in California, Dranove & White (1998)
similarly found little evidence of cost-shifting. More recently, using the 2008 stock market collapse as an exogenous
change to hospital endowments, Dranove et al. (2017) find that the average hospital does not appear to cost-shift,
with some evidence of cost-shifting among hospitals with sufficient market share.
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We enter the cost-shifting debate by exploiting the 2013 adoption of the hospital readmission
reduction program (HRRP) and hospital value-based purchasing program (HVBP), which are both
components of the Affordable Care Act’s (ACA) cost containment strategy and which both serve as
plausibly exogenous changes in Medicare payment rates. Initially, the HRRP penalized hospitals
for which 30-day readmissions for acute myocardial infarction (AMI), heart failure (HF), and
pneumonia (PN) exceeded risk-adjusted thresholds constructed as a function of national averages.
Starting in Fiscal Year (FY) 2013 (October 2012-September 2013), hospitals faced a maximum cut
in Medicare payments of 1% across all Diagnosis Related Groups (DRG); the maximum potential
penalty increased to 3% by 2015. The Congressional Budget Office (2010) estimates that HRRP
will reduce hospital payments from Medicare by $113 billion through 2019. Mellor et al. (2016) finds
that HRRP has been associated with declines in AMI 30-day readmission rates, and Gupta (2016)
finds a 5% reduction in overall readmissions and 3% reduction in all-cause mortality, mostly driven
by quality improvements.3 By contrast, starting in FY 2013, HVBP reduces Medicare payments to
all hospitals by 2%, but it rewards hospitals with incentive payments for their quality of care over
a variety of quality domains. As a result of these potential rebates, hospitals have the opportunity
to receive a net payment increase if the rebates exceed the initial 2% reduction. Norton et al.
(2016) provide evidence that quality of care improved as a result of HVBP, but only for services
with the highest marginal incentives to improve quality of care.
An important contribution of our paper is the use of data on actual payments from private
insurance firms to hospitals.4 Our data, maintained by the Health Care Cost Institute (HCCI),
contain all claims made for acute care hospital admissions to three national commercial insurers.
Cooper et al. (2015) also uses HCCI data to examine broad trends in hospital pricing from 2007
through 2011, but to our knowledge, we are the first to use actual hospital-level payment data
in a study of cost-shifting. These unique data include payments for every claim, which capture
the negotiated payments between hospitals and insurers and which may differ substantially from
charge-based estimates of payments often used in the literature (Dafny, 2009; Dranove et al., 2017).
Indeed, in our data, the correlation between actual payments and a payment proxy estimated from
the Healthcare Cost Report Information System (HCRIS) is 0.435, suggesting that charge-based
estimates of payments may contain significant measurement error. Furthermore, with payment
data and a balanced panel of hospitals, we are able to investigate the extent to which hospital
fixed effects adequately control for the mean payment to charge ratio within a hospital in a model of
3
However, recent evidence from Gupta et al. (2017) suggests that the HRRP may have increased heart failure
mortality despite decreasing 30-day readmissions.
4
Throughout, rather than use the term “price”, we refer to the financial transfer for a given procedure as the
“payment” from a private insurance firm to a hospital. A payment is distinctly different than a hospital “charge,”
which effectively represents a hospital’s list price for a give procedure. Private insurance firms negotiate substantial
discounts from charges.
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log charges (Cutler et al., 2000). Our private insurance payment data cover approximately 28% of
individuals under the age of 65 who have employer-sponsored insurance (ESI). When merged with
several other datasets on hospital characteristics and HRRP/HVBP penalties, our final analytic
data constitute a balanced panel of 50% of all inpatient prospective payment hospitals in the
United States between 2010 and 2015.
Because payment changes under HVBP may be positive or negative (as opposed to HRRP,
which are always zero or negative), we calculate the total change in payments from both policies
and construct a binary variable that equals one if the net change is negative. Our baseline empirical
specification is a hospital fixed effects estimator in which we estimate the difference in average
payments between those hospitals with a net penalty under the HRRP and HVBP relative to
those not penalized before and after 2013. Our results reveal an increase in average payments
of 1.5% for hospitals penalized by these policies relative to those not penalized, equivalent to a
roughly $155 increase at the mean from 2013 through 2015. This equates to a total increase in
private payments of approximately $82,000 per hospital, based on an average hospital penalty of
nearly $146,000. Consistent with payment reductions, we find that penalized hospitals decreased
Medicare discharges by 2.5%, while changes in discharges for private patients were small and
insignificant.
Our results are unbiased if there are no unobserved, time-varying factors that influenced payments that were also correlated with penalty status. While we cannot directly test this assumption,
three facts provide supporting evidence for a causal interpretation of our results. First, the quality
metrics that enter into construction of the HRRP and HVBP payment changes in a given year are
calculated based on data from the previous three years. Thus, in 2014 and 2015, our net penalty
variable was largely pre-determined. Even still, a competing explanation for our results may be
that hospitals penalized under the HRRP and HVBP may have been able to negotiate higher
private prices not because of penalties, but because of anticipated differential impacts of the full
ACA;5 however, controls for whether a hospital operates in a state that expanded Medicaid, as well
as the inclusion of county fixed effects, do not change our main results. Second, we demonstrate
that allowing trends in payments to vary by whether a hospital ever experiences an HRRP/HVBP
payment reduction does not significantly change our conclusions. Finally, our results are robust
to variety of specification checks, including dropping fiscal year 2012, when the policies affected
only a subset of hospitals. Collectively, our baseline results provide support for the notion of a
small degree of cost-shifting in the modern health care environment, equivalent to about a 56 cent
increase in private payments for a $1 decrease in public payments.
Because theoretical predictions suggest that profit-motivated (and risk-neutral) firms are un5

There is evidence that hospitals located in low-SES areas were more likely to be penalized under HRRP, despite
risk-adjustment at the patient level.
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likely to cost-shift (Hay, 1983), economic rationales for cost-shifting have focused on a hospital’s
objective function. Dranove (1988) models a hospital as a utility maximizer, where utility is defined
over both profit and quantity. A hospital may directly value quantity of care for reasons of altruism or prestige, or simply because a non-profit hospital must provide some form of “community
benefit” to maintain its tax-exempt status.6 Thus, if cost-shifting exists, evidence is anticipated to
be isolated primarily among non-profit hospitals. We embed the model of Dranove (1988) within
a bargaining context and show that the cost-shifting can be predicted for any hospital with diminishing marginal utility of profits. A risk-averse hospital, for example, would still be predicted
to cost-shift even if they are otherwise for-profit. When we break our analysis by profit status,
we find no economically meaningful difference in effects among for-profit and non-profit hospitals,
although our estimates are only significant in the case of non-profits.
In a bargaining context, the mechanism for cost-shifting in response to penalties incurred from
lower-than-expected quality is particularly unclear. How can a penalty for low quality enable the
hospital to negotiate a higher payment? We argue that three potential scenarios may allow for
such an outcome: 1) if the quality information revealed by the penalty is not new information to
the market, then the penalty is simply a reduction in public payment and the underlying source
of the penalty is irrelevant; 2) if the information is new, hospitals may exploit the penalty in
other service areas (i.e., those not tied to quality scores) where they have a comparative quality
advantage in the market; or 3) hospitals with sufficient bargaining power may be able to translate
public payment reductions into higher private insurance payments regardless of a negative quality
signal. We address each of these mechanisms with a series of alternative specifications and hospital
samples.
To address the first scenario, we add a control variable for the overall hospital quality ranking
given annually by Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS).
We find no difference in the effect of Medicare payment cuts on private insurance payments when
comparing hospitals with identical overall quality rankings relative to omitting this control. To
address the second scenario, we construct measures of average payments within specific acute care
admission categories. We re-estimate our preferred specification separately for each admission
category,7 and we find marked increases in payments for circulatory system (2.2%) and nervous
system (2.2%) claims, which suggest that cost-shifting may occur regardless of whether a specialty
is directly related to the payment reductions cuts (such as AMI and HF within HRRP). For the
final scenario, given the lack of data on private insurance market shares at a local level, we follow
Wu (2010) and proxy for hospital bargaining power using the hospital’s share of private insurance
6

The Congressional Budget Office defines community benefits as services geared toward “promoting the health
of any broad class of persons” (Congressional Budget Office, 2006).
7
We identify “admission categories” based on the major diagnostic category classifications.
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patients. The intuition is that hospitals with the largest shares of private insurance patients may
represent a more important client to private insurers, and hospitals may leverage this power when
faced with public payment cuts. Consistent with this intuition, we find that hospitals with a larger
share of private insurance patients do engage in more cost-shifting.
Because of the confidential nature of hospital/insurer bargaining, we cannot completely rule
out that higher prices for penalized hospitals where due to other, unobserved factors that are
correlated with penalties under HRRP and HVBP. However, we are not aware of any paper that
uses information directly from the bargaining process, and our results are robust to a variety of
specification checks. Furthermore, our use of actual private insurer payment data demonstrates
that measurement error in charge-based payment proxy variables may explain some of the ambiguity in the cost-shifting literature. Taken together, our results demonstrate that a small (less than
dollar-for-dollar) but economically significant degree of cost-shifting occurred following the HRRP
and HVBP.
Following a discussion of the setting and a detailed explanation of each policy in Section 2, we
present our data, empirical methods, and baseline findings in Section 3. Section 4 considers several
extensions and testable hypotheses implied by the standard theoretical model of cost-shifting, and
Section 5 concludes.

2

Background

2.1

Existing Evidence of Cost-shifting

The debate over whether, and the extent to which, hospitals engage in cost-shifting has been
ongoing for decades. While private insurers are naturally averse to higher private prices, hospitals
have emphasized the need to cost-shift in an attempt to lobby for larger public payments. For
example:
“Cost shifts have been a fact of hospital financial survival for decades.... The data
show ... how private payment is a mirror image of public payment over time and that
the cost shift occurs. Hospitals must make up for shortfalls through a combination of
approaches and cost-shifting is among them.” -Rich Umbdenstock, Former President
and CEO of American Hospital Association 8
The argument that cost-shifting occurs is easily motivated by observed trends. In 2015, 55
million Americans were enrolled in Medicare, up from 37.5 million in 1995, and from 1980 to 2014,
the share of hospital costs attributable to Medicare rose from 34.6% to 40.2%. Meanwhile, in 2014,
8

“Cost-shifting in Hospitals,” American Hospital Association Blog Post (AHA STAT), March 26, 2015.
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hospitals endured a shortfall of $35 billion of Medicare payments relative to Medicare patient costs,
as compared with a $5 billion surplus relative to costs in 1997. During this same period, patients
insured by private payers became increasingly lucrative: in 2014, the payment-to-cost ratio of
privately insured patients was roughly 140%.9 Consistent with the trend in profitability of private
insurance patients to hospitals, average premiums for covered workers with family coverage more
than tripled from 1999 through 2017.10
While the current conditions for cost-shifting appear to be ripe, much of the evidence of significant cost-shifting comes from the 1980s and 1990s. For example, Cutler (1998) studies costshifting during the phase-in of Medicare prospective payments during the 1980s, which resulted in
an average 2% per year reduction in Medicare payments. He found evidence of dollar-for-dollar
cost-shifting. More recently, Zwanziger & Bamezai (2006) study the late 1990s and found that,
between 1997 and 2001, cost-shifting was responsible for roughly 12% of the observed increase in
total private payer prices.
In contrast, the simplest argument against cost-shifting as a significant mechanism in the
hospital market is one of basic microeconomics. A for-profit and risk-neutral firm with market
power who sells to two groups should not respond to an exogenous decline in the price to one
group by raising prices to the second group. Hay (1983) shows that, even when the government
commits to reimbursing the full average cost of Medicare patients, hospitals will: 1) still charge a
higher price to privately insured patients; and 2) respond to lower Medicare payments with lower
private prices.11
In spite of the evidence presented by Cutler (1998) and Zwanziger & Bamezai (2006), the
empirical evidence of cost-shifting is notably weak. In a 2011 review of this literature, Austin
Frakt states:
“In fact, as a whole, the evidence does not support the notion that cost-shifting is both
large and pervasive. Instead, it reveals that cost-shifting can occur but may not always
do so. When it has occurred, it has generally been measured at a rate far below dollarfor-dollar”.
Indeed, numerous studies have found zero or negative overall price effects, including Dranove
et al. (2008), Wu (2010), Frakt (2014), and Dranove et al. (2017), but potentially important
positive price effects for certain subgroups. For example, Wu (2010) shows that hospitals with
9

All statistics from the American Hospital Association Trendwatch Chartbook, 2016
“Premiums and Worker Contributions Among Workers Covered by Employer-Sponsored Coverage, 1999-2017,”
Kaiser Family Foundation.
11
Dor & Farley (1996) demonstrate that payer-specific marginal costs may be evidence of differential treatment
by hospitals.
10
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large shares of private patients (relative to Medicare patients) were able to cost-shift following the
1997 Balanced Budget Act, perhaps due to greater bargaining power.
We argue that identification of cost-shifting behavior is inherently difficult for three reasons.
First, the hospital market is incredibly complex. In addition to many different types of payers,
the industry is heavily regulated, and policy changes occur frequently. We study two exogenous
sources of public payment variation in which complexity is arguably a benefit to identification –
as discussed below, a common complaint among hospitals prior to the implementation of HRRP
and HVBP was that the policies were opaque with respect to the payment reduction calculation.
Furthermore, because payment reductions were based on past quality metrics, hospitals could only
hope to influence future penalties once the programs were in place. Such a strategy is further complicated by the regular changes introduced to the programs vis-à-vis conditions and procedures
being evaluated and the formulas by which HRRP/HVBP payments are calculated. Indeed, Friedson et al. (2016) find that, within a relatively wide range of the HVBP penalty thresholds, whether
a hospital ultimately underperforms in a given metric is largely random. Second, measurement
error in private payments may be severe. Because private payments are typically not observed,
many of the referenced papers above must proxy for private payments, often with charges or costs,
but we observe the actual dollar amount of payments from three large private insurers to hospitals.
Finally, heterogeneity in hospital responses to public payment cuts may muddle instances of important cost-shifting. Indeed, as we emphasize below, our bargaining model of hospital payments
predicts that cost-shifting will be largest in markets in which a hospital has the greatest relative
market power. That is, the market power of a hospital in the provider market is large relative
to the market power of any given insurer in the insurance market. Yet our data do not include
good measures of insurance market concentration at a local level. We attempt to examine this
heterogeneity with a series of alternative specifications and supplemental analyses.

2.2

Policy Environment: HRRP and HVBP

The adoption of the Medicare prospective payment system (PPS) in 1983, in which Medicare
payments changed from pure fee-for-service to a capitated amount for each inpatient stay depending
on diagnosis, generated incentives for hospitals to cut “excessive” procedures. PPS also created
incentives for hospitals to discharge patients quickly. By 2011, Medicare paid $24 billion per year
for 1.8 million hospital readmissions – admissions to any hospital within 30-days of discharge for
the same condition. While some readmissions are unavoidable, the HRRP was a cost containment
in the ACA designed to levy penalties on hospitals with “excessive” readmissions. Starting in
2013, hospitals with risk-adjusted readmissions in acute myocardial infarction, heart failure, and
pneumonia that exceeded national comparison averages saw overall Medicare payment cuts of up to
8

1%. In 2015, the maximum penalty increased to 3%, total penalties rose to $420m Rau (2015), and
applicable conditions were expanded to include chronic obstructive pulmonary disease and total
hip and knee replacements. Evidence has been suggestive that HRRP has reduced readmissions
in the tested conditions. For example, Mellor et al. (2016) found that HRRP was associated with
declines in AMI readmission, which were not due to delay of treatment, changes in intensity, or
selective patient mix. And Gupta et al. (2017) find a 5% reduction in overall readmissions and 3%
reduction in all-cause mortality, which was mostly driven by quality improvement.
By contrast, the Hospital Value-Based Purchasing (HVBP) program is rooted in a standard
principal-agent model in which the principal (CMS in this case) contracts with agents (hospitals)
to provide quality care to Medicare enrollees. The HVBP program scores hospitals based on their
achievement (comparison to other hospitals) as well as their improvement (comparison to their
own previous performance). Similar to the HRRP, the HVBP bases changes in payments on past
quality. However, unlike the HRRP, the HVBP program is funded by reducing all hospitals’ base
operating Medicare severity diagnosis-related group (MS-DRG) payments by 2% and creating rebate incentives depending on defined quality metrics. The program defines several quality domains
and converts measures of quality within each domain to points, which are aggregated and mapped
to a total point score. The total point score determines the magnitude of the payment change,
which may be positive or negative depending on if a hospital generates a rebate large enough to
offset the 2% reduction. Not surprisingly, Norton et al. (2016) show that HVBP generated quality
improvements in the quality domains with the highest marginal incentive to improve care.

3
3.1

Initial Empirical Analysis
Data

Our primary data come from three large health insurance firms that insure roughly 28% of all
individuals under the age of 65 with employer sponsored health insurance over the period of 2010
through 2015. To these data, we merge information on HRRP and HVBP penalties/rewards and
other cost information from the Healthcare Cost Report Information System (HCRIS); hospitallevel characteristics such as bed count, for-profit status, and system membership from the American
Hospital Association (AHA) annual surveys; data on a hospital’s payer mix (i.e., the number and
share of Medicare, Medicaid, or private insurance patients) also from HCRIS; and county-level
demographic characteristics from the American Community Survey (ACS). We restrict our sample
to community hospitals in urban areas and in the contiguous United States, with at least 30 staffed
beds, at least 25 admissions in a given year in the HCCI data, and observed HRRP/HVBP from
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HCRIS. Our final sample consists of 1,386 hospitals and 8,316 hospital/year observations.12
Following Gowrisankaran et al. (2015), who use similar payment data from Northern Virginia,
we aggregate payments to the hospital level by dividing the total payment for each claim by the
appropriate DRG weight and regressing this amount on individual (claimant) and hospital fixed
effects. Using the estimated regression results, we predict the risk-adjusted mean hospital payment
for a given year, which reflects the mean bargained payment. Table 1 presents mean payments
across hospitals over time. While average risk-adjusted payments received by hospitals increase
roughly 5% between 2010 to 2015, shares of public (Medicare & Medicaid) and private patients
remain relatively stable over time. Importantly, while shares remain stable, within-hospital patient
mix may vary considerably over time as a function of public payments, which is why we treat payerspecific discharges as a separate dependent variable. The last column of Table 1 shows the fraction
of hospitals subject to a net Medicare payment reduction. Because the CMS fiscal year is from
October through the following September, 28% of hospitals faced a penalty in calendar year 2012
(after October) because of discrepancies between the fiscal year of the hospital and that of CMS.
By 2015, 76% of hospitals faced some payment reduction. Among ever-penalized hospitals, the
overall average penalty amount was $145,630, which increased from $129,532 in 2013 to $224,388
in 2015.
Since our baseline empirical specification depends on within-hospital variation, we split our
sample by whether a hospital ever faced a payment reduction under HRRP and HVBP during
our sample period. Table 2 presents summary statistics of our main dependent variable and some
independent variables by ever-penalized status. Log payments to never-penalized hospitals are
marginally higher than to those penalized when averaged over the period of 2010 to 2015. Nonprofit hospitals (public and private) constituted a much larger share of never-penalized hospitals,
suggesting that non-profit hospitals may be of higher quality, at least in terms of HRRP and
HVBP. However, case mix is significantly more severe in the ever-penalized hospitals, which suggest
that CMS risk-adjustment in HRRP and HVBP may not perfectly adjust penalty thresholds.
Ever-penalized hospitals tend to be in more competitive markets, have lower Medicare share and
higher profits, and come from more heavily populated counties. Evidence from Table 2 suggests
that controlling for hospital fixed effects is important in models of hospital payments because of
persistent differences between ever-penalized and never-penalized hospitals.
The log of the within-hospital mean of private insurance payments constitutes our primary
dependent variable of interest. For brevity, we refer to this variable simply as the log mean
12

We also consider alternative samples in which we allow for missing net penalty values from HCRIS or where we
arbitrarily set missing HRRP/HVBP values to 0 (e.g., under the assumption that missing values indicate that the
hospital was excluded for the program in that year). Results from these samples are provided in the supplemental
appendix.
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payment. For comparison with the literature, we also follow Dafny (2009) in estimating hospital
prices using the average net revenue for non-Medicare inpatient discharges. Specifically, we convert
inpatient gross charges to inpatient net revenue by multiplying the hospital’s total net revenues
by the total gross charge ratio. Payments for Medicare inpatient services are then subtracted
from inpatient net revenue to arrive at inpatient revenues from all non-Medicare patients, which
we divide by the hospitals discharges to derive the per discharge net revenue amount. Since
Medicaid revenues are not provided in HCRIS, the measure is a weighted average of net revenue
per discharge for commercially insured and Medicaid patients where the weights equal the share of
inpatient discharges belonging to each payer. This same measure has been used in recent studies
examining hospital pricing behavior, including Schmitt (2015) and Lewis & Pflum (2015). To
eliminate outliers, we trim the lower and upper tails at the 5th and 95th percentile of the resulting
price distribution, and we normalize this estimated price based on the hospital’s observed case mix
index (CMI) from the inpatient prospective payment system (IPPS) final rule files. To differentiate
this measure of price from our observed payments from the HCCI data, we refer to this measure
as the log mean net charge.
Finally, since standard theory of a for-profit firm suggests that the number of public insurance
patients decreases following a reduction in the administrative price, we also include measures of
payor mix as an additional set of outcomes. These measures include the log number of Medicare
discharges, the log number of Medicaid discharges, and the log number of private insurance discharges. We also considered the Medicare, Medicaid, and private insurance shares (rather than
log counts). Those results are excluded for brevity but qualitatively similar to the analysis of log
counts.

3.2

Regression Analysis

Our baseline empirical specification isolates within-hospital variation in private payments over
time by whether a hospital faced a net penalty from the HRRP and HVBP. This analysis therefore
focuses on the extensive margin of penalties. Equation 1 presents our main empirical model:
0

yht = αh + xht β + δ1[P enalty] + θt + ht ,

(1)

where outcome yht at hospital h in fiscal year t is a function of a hospital specific intercept, αh ;
a vector of time-varying hospital and market-level exogenous characteristics, xht ; an indicator for
a net penalty under both of the policies; controls for year effects, θt ; and an i.i.d. error term ht .
Because the penalty indicator is zero for all hospitals in 2010 and 2011, and because we include
hospital fixed effects, Equation 1 represents a difference-in-differences estimator. Our parameter
11

of interest, δ, captures the extent to which hospitals penalized under the ACA receive differential
private payments relative to hospitals with no penalty. For a causal interpretation of δ, the
underlying assumption in Equation 1 is that there are no time-varying unobserved characteristics
that differentially affect payments in penalized hospitals relative to non-penalized hospitals, an
assumption that we address in the next subsection.
Table 3 presents results from Equation 1 for the log of mean payments, the log of mean net
charges, and several (logged) payer-specific discharge variables. The first column of Table 3 demonstrates that hospitals that faced payment reductions increased payments by 1.5% over the period
of 2012-2015. This represents a roughly $155 increase in the average payment at the mean payment reported in Table 1. Column 2 presents estimates from a similar model in which we replace
negotiated payments with the log of mean net charges as discussed previously (Dafny, 2009; Lewis
& Pflum, 2015; Schmitt, 2015; Dranove et al., 2017). Results in column 2 suggest a smaller and
statistically insignificant change in log mean net charges for penalized hospitals, which we argue
demonstrates the importance of using actual payment data. Columns 3 and 4 of Table 3 show
movement away from Medicaid and Medicare patients for penalized hospitals, with discharges
decreasing by 4.4% and 2.5% , respectively.

3.3

Robustness

Results in Table 3 reflect the causal effects of the HRRP and HVBP penalties if there are no
unobserved, time-varying factors that influence our outcomes and are also correlated with penalty
status. While we cannot completely rule out this possibility, we estimate a variety of alternative
specifications in order to examine the influence of several potential confounders.
First, we allow the trend in outcomes to vary by whether a hospital is ever-penalized. Differential trends conditional on penalty status and other controls would be suggestive of time-varying
unobserved heterogeneity and would generally bias our estimate of δ towards zero. These results
are summarized in panel 1 of Table 4. The estimate for log mean payments decreases from 1.5%
to 1.0% when allowing for differential trends, but nonetheless remains economically meaningful
and statistically significant. With the exception of log mean net charges, the remaining results
are broadly consistent with with Table 3. We also present the p-values of a joint test of the null
that the time trend dummies between ever-penalized and never-penalized hospitals is the same.
For our log mean payment outcome, this test fails to reject the null of common trends between
the ever-penalized and never-penalized hospitals. We reject the null in the case of log mean net
charges and in the case of log Medicare discharges, which suggests the presence of some timevarying unobserved heterogeneity for these outcomes. This result makes sense given that the net
penalty directly affects the Medicare market and therefore also affects our calculation of mean net
12

charges by construction.
Second, we are concerned that unobserved differences across markets (e.g., with regard insurer
market power) may influence our estimates. We therefore include a set of county-level fixed
effects, with results summarized in panel 2 of Table 4. Here, we continue to find positive and
significant effects on private insurance payments, as well as significant reductions in the log number
of Medicare discharges. These results suggest that local area variation in provider or insurer
markets is not driving our results.
Third, we remain concerned that other changes in the hospital-insurer relationship may drive
payments after the full implementation of the ACA in 2015.13 . We therefore consider an alternative
specification in which we include an indicator for whether the hospital was in a Medicaid expansion
state as of 2014. These results are presented in panel 3 of Table 4 and are largely unchanged from
our initial estimates.
Fourth, since the HRRP and HVBP are intended to reward and/or punish hospitals based
in-part on quality of care, a hospital’s ability to translate HRRP and HVBP penalties into higher
private insurer payments may depend on whether such penalties reveal new quality information to
the market. Existing findings from Dranove & Sfekas (2008) and others tend to find relatively small
effects of quality reporting on hospital choice. As Dranove & Sfekas (2008) state, “report cards
do not always convey ‘news’ about quality; in some cases the rankings confirm with prior beliefs
about quality.” To the extent that penalties from the HVBP and HRRP do not reveal any new
information to the market, then the penalty acts simply as a reduction in public payments and the
standard arguments for cost-shifting apply. We examine this issue with an alternative specification
in which we control for a hospital’s overall quality as measured by patients’ overall hospital rating
from the Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS). Panel
4 of Table 4 reports results from this model, with estimates almost identical to those in Table 3.
Fifth, because of discrepancies in the timing of hospital fiscal years (both across hospitals and
with CMS), the exact timing of the realization of Medicare payment cuts varies across our sample.
In panel 5 of Table 4, we report results from a model in which we drop fiscal year 2012 from our
analysis. Again, our results are similar to those in Table 3.
Finally, the novel aspect of our data are that, for a given acute care claim, we observe the
actual payment from a private insurer to the hospital. Private insurance payments reflect some
endogenously bargained discount on the charge or markup relative to Medicare payment rates and
are therefore fundamentally different from charges, which reflect a hospital’s list price for a given
13

A model in which we dropped 2014 and 2015, relying on only 2013 as our “post” period found an estimate
of δ of 0.01, which was not significant. Given that, to cost-shift, a hospital must renegotiate its payments, we
argue that one year after the policy is insufficient to detect a significant effect. Furthermore, because hospitals
complained about uncertainty with respect to payment cuts associated with the ACA, we argue that it was unlikely
that hospitals anticipated the full payment cut prior to the implementation of HRRP and HVBP
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service. As noted above, the correlation in our data between mean payments and charge-based
payments is 0.435, which suggests that measurement error in a model of log mean net charges
could be significant. Many studies of hospital pricing proxy for payments with hospital charges
and argue that hospital fixed effects control for mean differences between charges and payments
(Cutler et al., 2000). The last panel of Table 4 presents results of Equation 1 without hospital fixed
effects for each of our dependent variables. Estimates of δ for both log mean payments and log
mean net charges are negative and significant. Relative to our initial results, these findings suggest
that: 1) persistent and unobserved hospital-level heterogeneity is an important driver of outcomes
in our setting; and 2) hospital fixed effects may in fact go a long way toward controlling for mean
differences between charges and payments. However, we emphasize the importance of payment
data with respect to the precision and measurement of hospital-insurer bargaining, noting the lack
of statistical significance in our model of log mean net charges presented in Table 3. Ultimately,
these results offer some assurance that findings of a significant effect using charge-based estimates
of prices are indeed reflective of a true price increase, while findings of an insignificant effect may
be driven by incorrect inference (e.g., due to measurement error) or due to a true underlying null
effect.

4

Empirical Extensions

4.1

Hospital Objective Function

As initially examined in Dranove (1988), a hospital may pursue a cost-shifting strategy if the
hospital’s objective function includes something other than pure profit (e.g., if the hospital receives
direct utility from the quantity of services provided). For this reason, cost-shifting is thought to
more likely occur among non-profit hospitals, if at all. Indeed, to maintain their tax exempt status,
non-profit hospitals are required by the IRS to provide community benefits.14 Since over 80% of
hospitals in our sample are non-profit, this implies that the objective function of the majority of
hospitals in our analysis extends beyond pure profit-maximization. Importantly, the model posited
in Dranove (1988) assumes that hospitals set payments unilaterally, and it is not immediately clear
whether this prediction extends to a modern managed care market in which hospitals and private
insurers negotiate over private prices.
To more formally examine the presence of cost-shifting in a bargaining context, we embed the
hospital cost-shifting model from Dranove (1988) in a hospital-insurer bargaining model similar to
14

Of course, this does not mean that non-profit hospitals are fully altruistic. In fact, evidence on non-profit
hospital behavior relative to for-profit hospital behavior is mixed. For example, Silverman & Skinner (2004) and
Dafny (2005) find evidence that non-profits “upcode” less frequently, while Gaynor & Vogt (2003) find that nonprofit hospitals have lower marginal costs but higher markups than for-profit hospitals.
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that in Ho & Lee (2017) (HL), Gowrisankaran et al. (2015), Lewis & Pflum (2015), and Dor et al.
(2004). Specifically, we consider a hospital whose objective is to maximize a function of profits
and quantity of care provided, denoted by


Nj

U  πj =

X



Nj
h
h
πi,j
+ πg,j
,

X

i=1

h
h 
Di,j
, Dg,j
,

(2)

i=1

h
where πj denotes total profits for hospital j and Di,j
denotes hospital demand from insurer i.

Following HL, we assume
h
h
πi,j
= Di,j
(pi,j − ci ),

where pi,j denotes the negotiated payment between insurer i and hospital j. We also follow HL
in assuming that patients are “unaware or unable to determine their [financial] liability prior to
choosing their provider.” In other words, the negotiated payment pi,j does not affect demand for a
specific hospital. The subscript g denotes public (or government) insurers, for which the payment
is administratively set at pg . Finally, again following HL, we assume that profits for insurer i are
πiM

= Di (θi − ηi ) −

Ni
X

h
Di,j
pi,j ,

(3)

j=1

where Di denotes the number of enrollees for insurer i, θi denotes the insurer’s premiums, ηi
h
pi,j reflects payments
denotes insurer costs per-enrollee other than inpatient hospital care, and Di,j

to hospitals for care provided to the insurer’s enrollees.
The negotiated price between hospital j and insurer i is such that
pij = arg max (4Uj )bj × 4πiM

1−bj

pij

,

(4)

where 4Uj denotes the change in hospital i’s utility from reaching an agreement with insurer i,
and similarly 4πiM denotes the change in insurer profits from an agreement with hospital i. bj
denotes the bargaining weight of hospital j, expressed as the weight to which the hospital’s payoffs
are given in the overall net value.
The first order condition for equation 4 can be simplified to
bj 4πiM

∂Uj
− (1 − bj )4Uj = 0.
∂πijh

15

(5)

Applying the implicit function theorem yields the relevant comparative static:
∂2U

−bj 4πiM ∂π2j Dgh
dpij
j

.
=
2
∂U
dpg
h ∂ Uj
h
Dij bj Dij ∂π2 − (1 − bj ) ∂πjj

(6)

j

We can see immediately from Equation 6 that

dpij
dpg

< 0 whenever

∂ 2 Uj
∂πj2

< 0. This means that hospi-

tals must have some diminishing marginal utility of profits for cost-shifting to occur. Importantly,
we obtain a prediction of cost-shifting without hospitals deriving utility from something other than
profits, which is necessary for cost-shifting to occur in Dranove (1988). If we interpret diminishing
marginal utility simply as a reflection of risk-aversion (e.g., in the context of uncertain demand
or uncertain “exposure” to the HVBP/HRRP penalties), then this model predicts any risk-averse
hospital to potentially cost shift, regardless of whether the hospital is for-profit or non-profit.15
To investigate this prediction empirically, we re-estimate Equation 1 separately for non-profit
and for-profit hospitals. The results are presented in Table 5. Although our estimates among
non-profits are more precisely estimated, we otherwise see no meaningful difference in the effects
of HRRP and HVBP penalties on the magnitude of cost-shifting between for-profit and non-profit
hospitals. In panels 2 and 4 of Table 5, we allow for differential trends by penalty status (analogous
to the overall results in panel 2 of Table 4), again with little change relative to the initial results
and panels 1 and 3, respectively.
To the extent that these results reveal information on the underlying objective function of the
hospital, out estimates suggest that attitudes toward risk may be similar among for-profit and
non-profit hospitals. These findings therefore contribute the broader literature on the theory of
the hospital and how, if at all, hospital behaviors differ according to profit status (Sloan et al.,
2001; Duggan, 2002; Horwitz, 2005; Horwitz & Nichols, 2009; David, 2009).

4.2

Differential Effects by Service Area

As discussed previously, the underlying mechanisms for cost-shifting are unclear in the context of
hospital-insurer bargaining. In particular, the reduction in public payments that serve to identify
the presence of cost-shifting in our analysis derive from a lower-than-expected performance on
some set of quality metrics. For cost-shifting to occur, hospitals must translate this signal into
15

While it is commonly assumed that for-profit firms are risk-neutral, there is an influential literature examining the role of risk aversion in the context of demand uncertainty. See, for example, Sandmo (1971), Holthausen
(1979), McDonald & Siegel (1985), Guiso & Parigi (1999), Chavas & Holt (1996), Asplund (2002), and many
others. Intuitively, risk aversion could be introduced through the presence of risk-averse shareholders or managers/administrators. In the case of physician-owned hospitals, diminishing marginal utility of profits is analogous
to diminishing marginal utility of income to the physicians, since they are the residual claimants for hospital profits.
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higher prices. We presented evidence in Table 4 that our estimates are robust to any reputation
effects from the HRRP and HVBP penalties as measured by patients’ hospital ratings; however,
the quality signal may be uninformative to patients while potentially informative to managed care
insurers. In this case, penalized hospitals may instead target other, unrated service areas where
they may maintain a comparative quality advantage in the market. To investigate this further, we
estimate models of the log of mean payments within acute care admission service categories.
Estimates for δ are presented in Table 6 for several categories of acute admissions. For each
admission category, we restrict our sample to hospitals with at least 25 admissions in that category
in each year of our sample. Table 6 demonstrates significant increases in payments for nervous and
circulatory admissions, suggesting that cost-shifting may occur for multiple types of admissions.
Because two of the three original conditions rated by the HRRP (AMI and heart failure) were
circulatory system conditions, an open question remains as to how hospitals may negotiate higher
prices for these conditions. It could be that the average increase in circulatory system prices is
driven by conditions other than AMI or heart failure (e.g., coronary artery disease or stroke), or
it could be that the penalty among hospitals that ultimately negotiated higher circulatory system
prices was driven by lower-than-expected performance in pneumonia patients rather than AMA or
heart failure patients. Because of limited sample sizes for such hospitals and conditions, we cannot
examine these questions directly in our data (both due to restrictions on dissemination of small
sample size results and due to large variability in prices for infrequent procedures).

4.3

Differential Effects by Market Power

From Equation 6, a hospital’s incentive to cost-shift is larger as the insurer’s outside option decreases (i.e., 4πiM increases) and as the number of public-payer patients increases, Dgh , while the
incentive to cost-shift is reduced if the hospital receives a larger number of patients from insurer i.
Practically, this suggests that hospitals will be more likely to cost-shift if they have some relative
market power, where the insurer is heavily dependent on the hospital but where the hospital does
not receive a large number of patients from any given insurer. In the parlance of Lewis & Pflum
(2015), relative market power describes the hospital’s “bargaining position,” while a hospital’s
“bargaining power” is reflected by bj .16
To investigate, we attempt to proxy for a hospital’s relative market power by constructing the
quartile of the hospital’s share of public patients relative to total patients, and we interact our
penalty variable with indicators for each quartile. This analysis is similar to that of Wu (2010),
who intuits that a hospital with a large share of private payers represents a more important client
16

While bargaining power and bargaining position may seem to be related, Lewis & Pflum (2015) finds that
bargaining power is not significantly affected by the hospital’s relative market power or direct market share.
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for the insurance market, and the hospital may leverage this power when public payments are cut.
Applying this intuition to a study of hospital cost-shifting following the Balanced Budget Act of
1997, Wu (2010) finds that hospitals with larger shares of private patients were more able to pass
Medicare payment reductions on to private payers.
Results are presented in Table 7 and suggest that our initial estimate of cost-shifting is driven
by hospitals with the smallest share of public patients. Indeed, the first column of Table 7 demonstrates that payments increased by 3.9% for hospitals with the smallest share of public patients.
This increase was nullified for hospitals in the third and fourth quartile of public patient shares.
We note that predictions involving a hospitals’ relative market power are less clear when we
incorporate the insurer’s choice of premiums in the insurance market. If the insurance market is
heavily concentrated, then insurers can pass health care price changes on to their plan enrollees
(Trish & Herring, 2015; Ho & Lee, 2017). This intuition leads to conflicting conclusions: costshifting is likely to occur when insurers have a particularly small market share (such that hospitals
can leverage market power), but perhaps also when insurers have a particularly large market share
(such that insurers can pass price increases on to plan enrollees). The role of insurance markets on
the prevalence or magnitude of cost-shifting is therefore empirically difficult to measure without
detailed data on insurance premiums and insurer market shares (at a local level). Because we
lack reliable information on local area insurance concentration, we leave as an open question the
extent to which cost-shifting is more prominent in markets with both provider market power and
a concentrated insurance market.

5

Conclusion

This paper uses novel payment data from a large, multi-payer database to investigate the extent to which hospitals, faced with public-sector payment cuts, compensate by negotiating for
higher payments from private insurers. We use variation in Medicare payments generated by two
cost-containment policies within the ACA – the hospital readmissions reduction program and the
hospital value based purchasing program – to estimate the role of a net public payment reduction
on average hospital payments. Our results suggest support for a modest degree of “cost-shifting,”
where the change in payments for hospitals facing a net payment reduction was 1.5% higher than
that for non-penalized hospitals. This result is robust to differential time trends among penalized versus non-penalized hospitals, reputation effects as measured by HCAHPS responses, and
Medicaid expansion in 2014 as part of the ACA.17
17

We focus our results on the extensive margin, comparing penalized versus non-penalized hospitals. We also
estimated effects on the intensive margin, conditional on hospitals that were penalized in at least one year. We find
small and statistically insignificant effects on log mean payments on the intensive margin. Full results from these
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Motivated by a simple extension of Dranove (1988) to a bargaining framework, we extended
our empirical analysis to consider the underlying mechanisms allowing for cost-shifting. First, our
theoretical model suggests that cost-shifting will only occur in the presence of diminishing marginal
utility of profits, which we argue need not require the hospital to be non-profit. Consistent with
this prediction, the magnitudes of our estimates among for-profit and non-profit hospitals are
similar; however, our estimates are only statistically significant for non-profit hospitals due to the
larger sample size relative to for-profits.
We then considered the mechanisms for cost-shifting specifically in the context of our data.
In particular, our empirical analysis identifies cost-shifting from variation across hospitals (on the
extensive margin) in penalties levied under the HRRP and HVBP programs. The presence of such a
penalty suggests that the hospital has under-performed in some way relative to an average hospital,
and it is unclear how a hospital could translate this underperformance into higher prices. We intuit
two potential mechanisms: 1) by increasing prices for services unrelated to the areas in which the
hospital was evaluated and ultimately penalized; and 2) by leveraging market power as predicted
in our theoretical model. We find some evidence in favor of each mechanism, where hospitals do
appear to increase prices in areas unrelated to the HRRP and HVBP (but not exclusively in such
areas) and where cost-shifting is also largest among hospitals with higher relative market power
(as proxied by the hospital’s share of public insurance patients).
Since our outcome is calculated as an average payment per patient, a remaining question
concerns whether our estimates reflect true price increases or changes in the intensity of treatment.
While we cannot examine this question directly, we find little evidence that hospitals are increasing
treatment intensity. For example, we followed Horwitz & Nichols (2009) in constructing a set of
indicators for “profitable” (e.g., angioplasty or neonatal intensive care) versus “unprofitable” (e.g.,
alcohol dependency services or hospice care) hospital services.18 We then constructed a “profitable
services index” calculated as the ratio of profitable services to all profitable and unprofitable
services identified by Horwitz & Nichols (2009). For example, if the hospital offered 2 profitable
services and 2 unprofitable services, then the ratio for this hospital would be 50%. Treating
this profitable services index as an additional outcome and repeating our analysis from Section
3, we find small and insignificant effects of being penalized. These insignificant effects persist
when examining for-profit and non-profit hospitals separately as well as across all robustness
checks presented in Table 4. A similar pattern emerges if we consider average length-of-stay and
average DRG weights (among our commercial insurance population) as separate outcomes, with
regressions are available on request.
18
A full list of relatively profitable and relatively unprofitable services is provided in Table 2 of Horwitz & Nichols
(2009). Following their analysis, we identify whether a hospital offers these services based on responses from the
AHA annual surveys.
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insignificant effects of HRRP/HVBP penalties on these outcomes in all specifications considered.
These results therefore suggest that hospitals do not respond to HRRP/HVBP penalties by shifting
service offerings disproportionately toward more profitable services or by treating patients more
intensively. Indirectly, the results therefore support the hypothesis that our estimated increase in
payments derives from some underlying increase in actual prices.

20

References
Asplund, Marcus. 2002. Risk-averse firms in oligopoly. International Journal of Industrial Organization, 20(7), 995–1012.
Chavas, Jean-Paul, & Holt, Matthew T. 1996. Economic behavior under uncertainty: A joint
analysis of risk preferences and technology. The review of economics and statistics, 329–335.
Congressional Budget Office. 2006. Nonprofit Hospitals and the Provision of Community Benefits.
Report. Congressional Budget Office.
Congressional Budget Office. 2010. Distribution among Types of Providers of Savings from the
Changes to Updates in Section 1105 of Reconciliation Legislation and Sections 3401 and 3131
of H.R. 3590 as Passed by the Sentate. Report. Congressional Budget Office.
Cooper, Zack, Craig, Stuart V, Gaynor, Martin, & Van Reenen, John. 2015. The price aint right?
Hospital prices and health spending on the privately insured. Working Paper. National Bureau
of Economic Research.
Cutler, David M. 1998. Cost shifting or cost cutting?: the incidence of reductions in Medicare
payments. Tax policy and the economy, 12, 1–27.
Cutler, David M, McClellan, Mark, & Newhouse, Joseph P. 2000. How does managed care do it?
The Rand journal of economics, 526–548.
Dafny, Leemore. 2009. Estimation and Identification of Merger Effects: An Application to Hospital
Mergers. Journal of Law and Economics, 52(3), 523–550.
Dafny, Leemore S. 2005. How Do Hospitals Respond to Price Changes?

American Economic

Review, 95(5), 1525–1547.
David, Guy. 2009. The convergence between for-profit and nonprofit hospitals in the United States.
International journal of health care finance and economics, 9(4), 403–428.
Dor, Avi, & Farley, Dean E. 1996. Payment source and the cost of hospital care: evidence from a
multiproduct cost function with multiple payers. Journal of Health Economics, 15(1), 1–21.
Dor, Avi, Grossman, Michael, & Koroukian, Siran M. 2004. Hospital transaction prices and
managed-care discounting for selected medical technologies. American Economic Review, 352–
356.

21

Dranove, David. 1988. Pricing by non-profit institutions: the case of hospital cost-shifting. Journal
of Health Economics, 7(1), 47–57.
Dranove, David, & Sfekas, Andrew. 2008. Start spreading the news: a structural estimate of the
effects of New York hospital report cards. Journal of Health Economics, 27(5), 1201–1207.
Dranove, David, & White, William D. 1998. Medicaid-dependent hospitals and their patients:
How have they fared? Health services research, 33(2 Pt 1), 163.
Dranove, David, Lindrooth, Richard, White, William D, & Zwanziger, Jack. 2008. Is the impact
of managed care on hospital prices decreasing? Journal of Health Economics, 27(2), 362–376.
Dranove, David, Garthwaite, Craig, & Ody, Christopher. 2017. How do hospitals respond to
negative financial shocks? The impact of the 2008 stock market crash. RAND Journal of
Economics, forthcoming.
Duggan, Mark. 2002. Hospital market structure and the behavior of not-for-profit hospitals. RAND
Journal of Economics, 433–446.
Frakt, Austin B. 2011. How much do hospitals cost shift? A review of the evidence. Milbank
Quarterly, 89(1), 90–130.
Frakt, Austin B. 2014. The end of hospital cost shifting and the quest for hospital productivity.
Health services research, 49(1), 1–10.
Friedson, Andrew I, Horrace, WC, & Marier, AF. 2016. So many hospitals, so little information:
How hospital value based purchasing is a game of chance. Working Paper 194. Center for Policy
Research working paper.
Gaynor, Martin, & Vogt, William B. 2003. Competition among Hospitals. RAND Journal of
Economics, 764–785.
Gowrisankaran, Gautam, Nevo, Aviv, & Town, Robert. 2015. Mergers When Prices Are Negotiated: Evidence from the Hospital Industry. American Economic Review, 105(1), 172–203.
Guiso, Luigi, & Parigi, Giuseppe. 1999. Investment and demand uncertainty. The Quarterly
Journal of Economics, 114(1), 185–227.
Gupta, Ankur, Allen, Larry A, Bhatt, Deepak L, Cox, Margueritte, DeVore, Adam D, Heidenreich, Paul A, Hernandez, Adrian F, Peterson, Eric D, Matsouaka, Roland A, Yancy, Clyde W,
et al. 2017. Association of the Hospital Readmissions Reduction Program Implementation With
Readmission and Mortality Outcomes in Heart Failure. JAMA cardiology.
22

Gupta, Atul. 2016. Impacts of performance pay for hospitals: The Readmissions Reduction Program. Working Paper. University of Michigan.
Hay, Joel W. 1983. The impact of public health care financing policies on private-sector hospital
costs. Journal of Health Politics, Policy and Law, 7(4), 945–952.
Ho, Kate, & Lee, Robin S. 2017. Insurer competition in health care markets. Econometrica, 85(2),
379–417.
Holthausen, Duncan M. 1979. Hedging and the competitive firm under price uncertainty. The
American Economic Review, 69(5), 989–995.
Horwitz, Jill R. 2005. Making profits and providing care: comparing nonprofit, for-profit, and
government hospitals. Health affairs, 24(3), 790–801.
Horwitz, Jill R, & Nichols, Austin. 2009. Hospital ownership and medical services: market mix,
spillover effects, and nonprofit objectives. Journal of health economics, 28(5), 924–937.
Lee, Jason S, Berenson, Robert A, Mayes, Rick, & Gauthier, Anne K. 2003. Medicare payment
policy: does cost shifting matter? Health Affairs, W3.
Lewis, Matthew, & Pflum, Kevin. 2015. Diagnosing Hospital System Bargaining Power in Managed
Care Networks. American Economic Journal: Economic Policy, 7(1), 243–274.
McDonald, Robert L, & Siegel, Daniel R. 1985. Investment and the valuation of firms when there
is an option to shut down. International economic review, 331–349.
Mellor, Jennifer, Daly, Michael, & Smith, Molly. 2016. Does It Pay to Penalize Hospitals for Excess
Readmissions? Intended and Unintended Consequences of Medicare’s Hospital Readmissions
Reductions Program. Health Economics.
Norton, Edward C, Li, Jun, Das, Anup, & Chen, Lena M. 2016. Moneyball in Medicare. Working
Paper. National Bureau of Economic Research.
Rau, Jordan. 2015. Half Of Nation’s Hospitals Fail Again To Escape Medicare’s Readmission
Penalties. KHN Report. Kaiser Health News.
Sandmo, Agnar. 1971. On the theory of the competitive firm under price uncertainty. The American
Economic Review, 61(1), 65–73.
Schmitt, Matt. 2015. Multimarket Contact in the Hospital Industry. Working Paper. UCLA
Anderson School of Management.
23

Silverman, Elaine, & Skinner, Jonathan. 2004. Medicare upcoding and hospital ownership. Journal
of health economics, 23(2), 369–389.
Sloan, Frank A, Picone, Gabriel A, Taylor, Donald H, & Chou, Shin-Yi. 2001. Hospital ownership
and cost and quality of care: is there a dimes worth of difference? Journal of health economics,
20(1), 1–21.
Trish, Erin E, & Herring, Bradley J. 2015. How do health insurer market concentration and
bargaining power with hospitals affect health insurance premiums? Journal of Health Economics,
42, 104–114.
White, Chapin. 2013. Contrary to cost-shift theory, lower Medicare hospital payment rates for
inpatient care lead to lower private payment rates. Health Affairs, 32(5), 935–943.
Wu, Vivian Y. 2010. Hospital cost shifting revisited: new evidence from the balanced budget act
of 1997. International journal of health care finance and economics, 10(1), 61–83.
Zwanziger, Jack, & Bamezai, Anil. 2006. Evidence of cost shifting in California hospitals. Health
Affairs, 25(1), 197–203.
Zwanziger, Jack, Melnick, Glenn A, Bamezai, Anil, et al. 2000. Can cost shifting continue in a
price competitive environment? Health Economics, 9(3), 211–226.

24

Tables
Table 1: Characterization of Research Sample over Time
Fiscal

Sample

Payment $

Public

Medicare

Medicaid

Private

Percent

Year

Size

Mean (St. Dev.)

Share

Share

Share

Share

Penalized

2010

1,386

10,408.18 (9,501.88)

0.48

0.34

0.14

0.52

0.00

2011

1,386

10,517.91 (4,624.22)

0.47

0.34

0.13

0.53

0.00

2012

1,386

10,262.14 (4,488.17)

0.46

0.33

0.13

0.54

0.32

2013

1,386

10,235.52 (6,682.76)

0.45

0.33

0.12

0.55

0.74

2014

1,386

10,453.04 (4,672.43)

0.45

0.33

0.12

0.55

0.76

2015

1,386

10,984.82 (5,854.48)

0.45

0.33

0.12

0.55

0.79

Total

8,316

10,470.89 (6,272.67)

0.45

0.33

0.12

0.55

0.43

Notes: Balanced panel of hospitals over time between 2010 and 2015. Payment represents the mean dollar
amount paid to a hospital in a year over all acute care admissions. Share variables are measured at the hospital
level. Penalty is a binary variable for whether the combination of HRRP and HVBP resulted in a net payment
reduction.
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Table 2: Hospital Characteristics by Penalties
Variable

Never

Ever

Penalized

Penalized

p-value

Log(Payment)

9.434

9.310

0.000

System Membership

0.768

0.784

0.352

Non-profit

0.790

0.692

0.000

Log(Case Mix Index)

0.437

0.447

0.090

Monopoly

0.133

0.113

0.110

Duopoly

0.282

0.156

0.000

Triopoly

0.139

0.108

0.012

Medicare

0.338

0.330

0.056

Medicaid

0.110

0.125

0.000

Public

0.447

0.455

0.086

Private

0.553

0.545

0.086

714.330

1189.978

0.000

Local Hospital

Market Share

Total Pop. (1000s)

County Age Distribution
[18, 34]

0.240

0.239

0.504

[35, 64]

0.393

0.393

0.947

>65

0.133

0.130

0.101

County Race Distribution
White

0.795

0.734

0.000

Black

0.096

0.134

0.000

County Income Distribution
< $50k

0.185

0.180

0.000

[$50k, 75k]

0.126

0.123

0.000

[$100k, 150k]

0.132

0.132

0.820

> $150k

0.095

0.101

0.007

County Education Distribution
High School Only

0.270

0.270

0.925

Bachelor’s Only

0.197

0.191

0.005

Notes: n = 8, 316 Summary statistics are split by whether a hospital
is ever observed to receive a net penalty in 2012-2015. Payment
represents the mean dollar amount paid to a hospital in a year over
all acute care admissions. County level characteristics are from the
American Community Survey.
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Table 3: Baseline Results

Net Penalty

Log Mean

Log Mean

Log Medicaid

Log Medicare

Payment

Charge

Discharges

Discharges

Log Private
Discharges

0.015***

0.008

-0.044**

-0.025***

-0.002

(0.005)

(0.008)

(0.021)

(0.006)

(0.010)

-0.002

-0.049**

0.205***

0.305***

0.387***

(0.010)

(0.020)

(0.054)

(0.042)

(0.051)
0.646***

Hospital Characteristics
Market Power
Medium
Market Power

-0.012

-0.103***

0.287***

0.505***

(0.014)

(0.031)

(0.075)

(0.050)

(0.063)

Large Market

-0.041

-0.079***

-0.055

0.064***

0.199***

(0.028)

(0.026)

(0.050)

(0.019)

(0.042)

Any Teaching

-0.019

-0.076***

-0.046

-0.018

-0.008

(0.012)

(0.029)

(0.038)

(0.014)

(0.021)

High

Major Teaching
System
Non-profit

0.004

0.000

0.005

0.004

0.004

(0.006)

(0.010)

(0.026)

(0.009)

(0.011)

0.017

0.004

-0.085**

-0.056***

-0.072***

(0.015)

(0.021)

(0.041)

(0.018)

(0.018)

0.023

0.007

0.068

0.027

0.004

(0.026)

(0.028)

(0.057)

(0.026)

(0.031)

County Age Share
[18,34]
[35,64]
>64

-1.095

1.043

3.288

-2.338***

-0.362

(0.678)

(0.747)

(2.323)

(0.893)

(0.905)

-0.372

1.605

2.934

-3.420***

-0.066

(0.909)

(1.049)

(2.742)

(1.181)

(1.264)

-0.483

0.225

-1.477

0.152

-1.066

(0.799)

(1.233)

(2.738)

(1.246)

(1.346)

County Share in Race Group
Share White
Share Black

-0.305

-0.078

-1.151*

-0.244

0.405

(0.191)

(0.284)

(0.674)

(0.230)

(0.314)

0.035

0.301

-1.173

0.281

-0.091

(0.290)

(0.425)

(1.063)

(0.409)

(0.645)

County Share in Income Group
50k-75k
75k-100k
100k-150k
>150k

-0.334

-1.389**

1.384

-0.436

0.105

(0.386)

(0.637)

(1.444)

(0.541)

(0.782)

-0.264

1.234

0.271

-0.378

-0.359

(0.481)

(0.784)

(1.737)

(0.600)

(0.766)

-0.781*

0.020

-1.882

-0.171

-0.140

(0.457)

(0.663)

(1.530)

(0.602)

(0.760)

0.842**

1.486**

0.890

1.073**

-1.672**

(0.403)

(0.596)

(1.360)

(0.505)

(0.676)

Notes: n = 8, 316. All regressions include hospital and year fixed effects and other
hospital level controls include bed count and labor force. Market power variables
are constructed as the overall county market share tercile. Large market is a binary
variable for a hospital in the top half of the market size distribution. In cases in
which independent variables are missing, we recode them and control for missing
variable indicators to ensure a balanced panel. Standard errors are clustered at the
hospital level. *** p-value<0.01, ** p-value<0.05, * p-value<0.1.
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Table 4: Robustness Checks
Log Mean

Log Mean

Medicaid

Medicare

Private

Payment

Charge

Discharges

Discharges

Discharges

Penalty Specific Trends
Net Penalty
p-value

0.010**

0.018**

-0.037

-0.024***

-0.008

(0.005)

(0.008)

(0.023)

(0.006)

(0.011)

0.473

0.034

0.282

0.003

0.182

Hospital, Year, and County Fixed Effects
Net Penalty

0.016***

0.008

-0.047**

-0.024***

0.000

(0.005)

(0.008)

(0.022)

(0.007)

(0.010)

Controlling for Medicaid Expansion States
Net Penalty

0.015***

0.008

-0.042**

-0.025***

-0.002

(0.005)

(0.008)

(0.021)

(0.006)

(0.010)

Controlling for Overall HCAHPS Hospital Rating
Net Penalty

0.015***

0.007

-0.044**

-0.024***

-0.001

(0.005)

(0.008)

(0.021)

(0.006)

(0.010)

Dropping Fiscal 2012
Net Penalty

0.013**

0.009

-0.045*

-0.024***

-0.003

(0.005)

(0.009)

(0.023)

(0.007)

(0.011)

0.097***

0.070***

Year Fixed Effects Only
Net Penalty

-0.061***

-0.053***

0.222***

(0.015)
(0.018)
(0.044)
(0.025)
(0.022)
Notes: Further controls include those in our baseline specification for mean payments. The p-value in the first row of results is in reference to the null hypothesis
that trends in the outcome of interest are the same between ever-penalized and
never-penalized hospitals conditional on the model covariates. In cases in which
independent variables are missing, we recode them and control for missing variable
indicators to ensure a balanced panel. Standard errors are clustered at the hospital
level. *** p-value<0.01, ** p-value<0.05, * p-value<0.1.
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Table 5: Results by Profit Status
Log Mean

Log Mean

Medicaid

Medicare

Private

Payment

Charge

Discharges

Discharges

Discharges

Non-profit Hospitals
Net Penalty

0.016***

0.007

-0.043*

-0.026***

-0.007

(0.005)

(0.009)

(0.024)

(0.007)

(0.012)

Non-Profit Hospitals with Penalty Specific Trends
Net Penalty
p-value

0.013**

0.015

-0.037

-0.021***

-0.012

(0.005)

(0.009)

(0.026)

(0.007)

(0.013)

0.731

0.181

0.281

0.001

0.597

For-profit Hospitals
Net Penalty

0.020

0.021

-0.018

-0.007

0.028

(0.014)

(0.021)

(0.050)

(0.017)

(0.019)

For-Profit Hospitals with Penalty Specific Trends
Net Penalty
p-value

0.011

0.040*

0.001

-0.025

0.011

(0.014)

(0.023)

(0.049)

(0.016)

(0.019)

0.259

0.032

0.857

0.019

0.003

Notes: All regressions include hospital and year fixed effects. Further controls include those
in our baseline specification for mean payments. The p-values are in reference to the null
hypothesis that trends in the outcome of interest are the same between ever-penalized and
never-penalized hospitals conditional on the model covariates. In cases in which independent
variables are missing, we recode them and control for missing variable indicators to ensure
a balanced panel. Standard errors are clustered at the hospital level. *** p-value<0.01, **
p-value<0.05, * p-value<0.1.

Table 6: Log Payments for Condition Specific Admissions
Nervous

Respiratory

Circulatory

Musculoskeletal

Labor and

System

System

System

System

Delivery

0.022***

0.000

0.022***

0.004

-0.001

0.015

(0.010)

(0.011)

(0.008)

(0.007)

(0.005)

(0.010)

n

1,410

1,770

2,754

3,084

5,232

3,198

Mean

13,878.62

11,984.62

13,222.00

13,088.46

11,507.31

9,038.22

Net Penalty

Neonatal

Notes: All regressions include hospital and year fixed effects. The dependent variable is the log of average payments
for each condition. Further controls include those in our baseline specification for mean payments. The dependent
variable in each column is the log of the payment for the associated acute care admission. In cases in which
independent variables are missing, we recode them and control for missing variable indicators to ensure a balanced
panel. Standard errors are clustered at the hospital level. We restrict the sample to include at least 25 admissions
per hospital per year. *** p-value<0.01, ** p-value<0.05, * p-value<0.1.
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Table 7: Triple Differences by Public Share

Net Penalty
* Public Share 2
* Public Share 3
* Public Share 4
Public Share 2
Public Share 3
Public Share 4

Log Mean

Log Mean

Payment

Charge

0.039***

0.042***

(0.010)

(0.012)

-0.020*

-0.013

(0.012)

(0.014)

-0.032**

-0.043***

(0.013)

(0.015)

-0.044***

-0.070***

(0.013)

(0.016)

0.006

0.047***

(0.010)

(0.013)

0.016

0.086***

(0.011)

(0.016)

0.023*

0.155***

(0.012)

(0.018)

Notes: All regressions include hospital and year fixed
effects. Further controls include those in our baseline
specification for mean payments. The share of a hospital’s patients insured by the public sector is broked
into quartiles and interacted with penalty variables. In
cases in which independent variables are missing, we
recode them and control for missing variable indicators
to ensure a balanced panel. Standard errors are clustered at the hospital level. We restrict the sample to
include at least 25 admissions per hospital per year.
*** p-value<0.01, ** p-value<0.05, * p-value<0.1.
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Table 8: Other Results
Profit Index

Average DRG

Average LOS

Weight
Net Penalty

0.002

0.004

0.015

(0.001)

(0.004)

(0.012)

Hospital Characteristics
Market Power
Medium
Market Power
High
Large Market
Any Teaching
Major Teaching
System
Non-profit

-0.002

-0.001

0.025

(0.005)

(0.011)

(0.030)

0.002

-0.010

0.017

(0.005)

(0.014)

(0.038)

0.002

-0.027***

-0.009

(0.003)

(0.010)

(0.026)

0.001

0.013

-0.034

(0.003)

(0.011)

(0.030)

-0.003*

0.001

0.000

(0.002)

(0.005)

(0.014)

0.006*

0.000

-0.032

(0.003)

(0.008)

(0.025)

0.000

-0.016

-0.009

(0.003)

(0.011)

(0.039)

[18,34]

-0.189

-0.424

-2.244**

(0.182)

(0.432)

(1.115)

[35,64]

-0.333

0.209

-2.857*

(0.247)

(0.574)

(1.672)

County Age Share

>64

-0.044

-0.326

-1.007

(0.213)

(0.602)

(1.491)

County Share in Race Group
Share White
Share Black

-0.012

-0.052

-0.187

(0.052)

(0.147)

(0.378)

-0.137

-0.124

-0.041

(0.091)

(0.209)

(0.513)

County Share in Income Group
50k-75k
75k-100k
100k-150k
>150k

-0.135

-0.483

0.492

(0.123)

(0.336)

(0.816)

-0.182

-0.750**

-0.644

(0.115)

(0.379)

(0.968)

0.049

-0.239

-0.169

(0.111)

(0.322)

(0.882)

0.034

-0.155

2.015**

(0.108)

(0.298)

(0.850)

Notes: n = 8, 316. All regressions include hospital and year
fixed effects and other hospital level controls include bed count
and labor force. Market power variables are constructed as the
overall county market share tercile. Large market is a binary
variable for a hospital in the top half of the market size distribution. In cases in which independent variables are missing,
we recode them and control for missing variable indicators
to ensure a balanced panel. Standard errors are clustered
at the hospital level. *** p-value<0.01, ** p-value<0.05, *
p-value<0.1.
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