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Johann Han, Nadja Kairies-Schwarz, and Markus Vomhof

Quality Competition and Hospital
Mergers - An Experiment

Abstract

Based on a Salop model with regulated prices, we investigate quality provision
behavior of competing hospitals before and after a merger. For this, we use a controlled
laboratory experiment where subjects decide on the level of treatment quality as head
of a hospital. We find that the post-merger average quality is significantly lower than
the average pre-merger quality. However, for merger insiders and outsiders, average
quality choices are significantly higher than predicted for pure profit maximizing
hospitals. We show that the upward deviation is potentially driven by altruistic behavior
towards patients. Furthermore, we find that in case sufficient cost synergies are realized
by the merged hospitals, this yields a significant increase in average quality choices
compared to the scenario without synergies. Finally, we find that our results do not
change when comparing individual to team decisions.
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1  Motivation

Recent healthcare reforms in various OECD countries have aimed at stimulating competition
in hospital markets. Especially, the implementation of payment schemes with regulated prices,
such as DRGs (Diagnosis Related Groups), has increased incentives for hospitals to decrease
costs and to compete on the quality of care. Consequently, OECD countries have experienced
strong consolidation waves in their hospital markets. In particular, there has been a trend
towards hospitals being managed in systems or by chains. For the US, Cutler and Morton (2013)
report based on numbers in the 2013 AHA Chartbook that the percentage of hospitals being
part of health systems has increased by 7 percentage points to 60 percent from a decade ago.
This trend can also be observed in European countries. For Germany, Augurzky et al. (2013),
for example, show that the number of hospital owners administering all existing hospitals in
Germany has decreased form 1,399 in 2003 to 1,121 in 2011.

Typically, antitrust authorities examine these market consolidations. The effect on the quality
of care is difficult to assess ex-ante. On the one hand, increased market concentration may lead
to an abuse of market power and thus decreasing quality levels. On the other hand, mergers
could create cost containment (synergies) leading to increasing quality levels.? The theoretical
literature on quality competition and profit maximizing agents usually shows a negative
relationship between market concentration and quality of care, c.f. Ma and Burguess (1993),
Beitia (2003), Nuscheler (2003), Brekke et al. (2006), Karlsson (2007).

However, healthcare providers are usually not assumed to be purely profit maximizing. The
importance of altruism in the profession of healthcare providers has already been highlighted
by Arrow (1963). Ever since altruism has been a pivotal element in healthcare providers’
objective functions, both for individuals like general practitioners and for agglomerations like
hospitals, c.f. Ellis and McGuire (1986), Chalkley and Malcomson (1998), Eggleston (2005),
Heyes (2005), Jack (2005), Chone and Ma (2011), and Kaarboe and Siciliani (2011). When
assuming semi-altruistic healthcare providers Brekke et al. (2011) show that altruism affects
provision behavior and more competition among hospitals does not necessarily yield a higher
level of quality of care anymore. In a similar framework with semi-altruistic healthcare
providers and quality competition, Brekke et al. (2015) demonstrate that while a hospital merger

always yields higher cost efficiency, the effect on the quality of care is not straightforward and

L For example, in 2014 the biggest hospital acquisition in German history was approved when Fresenius SE
acquired 38 hospitals from Rhon Klinikum.

2 Besides cost synergies, hospital mergers might also be desirable since they mitigate inefficient overutilization
of externalities, c.f. Calem (1999).
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crucially depends on the strategic nature of quality competition as well as on the degree of

provider altruism.

The empirical evidence of hospital mergers on the quality of care is scarce. For hospitals in
California for the years 1992 to 1995, Ho and Hamilton (2000) compare different quality
indicators before and after a merger. Regarding their quality indicators, they do not find a
significant effect on inpatient mortality and only slight increases in readmission rates and early
discharges of normal newborn babies. In line with these findings, Romano and Balan (2011)
investigate a hospital merger in Illinois and find little evidence that the merger significantly
improved quality of care. Gaynor et al. (2012) study 112 mergers initiated by regulators in the
UK between 1997 and 2006 and find that besides a few exceptions for which a merger decreases
quality, the quality measures such as various readmission or death rates do not change
significantly. Finally, empirical evidence on the role of cost-related synergies due to hospital
mergers is even more limited. While some studies show at least short-run post-merger cost
decreases (Lynk, 1995; Dranove and Lindrooth, 2003; Harrison, 2011), the effects of cost
synergies on the quality of care are not clear. Overall, the existing evidence on the effect of
hospital mergers, synergies and quality of care is not only scarce but also rather inconclusive.
It also lacks in making statements about the role of altruism and team decision processes that
are common in hospitals, c.f. Barros and Olivella (2011), and might affect altruistic behavior

compared to individual decisions.®

The aim of this study is to complement the existing field evidence and investigate the effect of
a hospital merger in a competitive market on the quality of care in a controlled laboratory
setting. We use a laboratory experiment, as we believe that the scarcity and inconclusiveness
of the existing empirical evidence may originate from difficulties to attain suitable data in the
field. First, investigating into the role of altruism with non-experimental data is difficult as it is
almost impossible to observe in the field. Second, changes in the cost structure are often
difficult to attain from field data. Third, quality decisions in hospitals may either be the result
of an individual or a team decision process. Yet the type of decision process is difficult to
observe in the field. Moreover, in contrast to field studies, laboratory experiments offer control

and allow for implementing ceteris paribus conditions, e.g., a systematic variation of market

3 There is some empirical evidence on team decisions showing that teams decide more rational than individuals
in the sense that teams are closer to the game theoretic predictions (Bornstein and Yaniv, 1998; Cooper and
Kagel, 2005; Kocher and Sutter, 2005; Charness and Jackson, 2007; Charness and Sutter, 2012; Kugler et al.
2012). Further, the evidence on repeated team decisions in oligopoly games is ambiguous (Bornstein et al.,
2008; Raab and Schipper, 2009; Muller and Tan, 2013).



concentration, synergy effects, and the decision process. Finally, most empirical studies
concentrate on changes in quality provision or prices of merged hospitals pre- and post-merger.
The advantage of laboratory experiments is the possibility to consider the outcome for a whole
market, and in particular to disentangle the reaction of the merged entity and the response of

the independent competitor.

To the best of our knowledge there is no study analyzing the effects of hospital mergers, cost
synergies, and the type of decision process on the quality of care when assuming altruistic
healthcare providers. While there are some experimental studies investigating mergers, see e.g.
Huck et al. (2007), Fonseca and Normann (2008), or quality competition, see e.g. Henze (2015),
in a non-health context, they do neither account for both quality competition and mergers, nor
for the particularities of hospital markets such as altruistic providers. On the other hand, there
are various health economic experiments investigating the role of altruism or professional
norms for medical provision behavior on an individual level (Hennig-Schmidt et al., 2011;
Godager and Wiesen, 2013; Brosig-Koch et al., 2015a,b; Kesternich et al., 2015). Yet they do
investigate neither quality competition and mergers, nor team decisions, which might affect

altruistic behavior in a hospital setting.

We base our experimental design on a theoretical model in the spirit of Brekke et al. (2015).
Quality provision of hospitals depends on the degree of market concentration (pre- versus post-
merger), on whether the hospital is part of the merger (insider versus outsider), and on the head
of hospital’s individual degree of altruism. Besides altruistic behavior, we further aim at
investigating factors that might affect quality provision behavior, such as cost-synergies and

team decisions.

In the experiment, subjects are in the role of a head of hospital and compete for patients by
making quality decisions in a repeated game. Each market initially consists of three competing
hospitals. Two of the three hospitals are exogenously merged halfway through the experiment.
After this merger, one of the two heads of hospitals is randomly chosen to be the sole decision
maker and to make quality decisions for both merged hospitals in the remaining rounds while
one hospital remains independent. Quality decisions have implications for real patients outside
the lab who could otherwise not be treated. To investigate potential drivers of mergers on the
effect on the quality of care, we also implement treatment variations with either cost synergies

or a team decision process.

We find that the post-merger average quality is significantly lower than the average pre-merger

quality. However, average quality choices are significantly higher than predicted for pure profit



maximizing hospitals. We show that the higher than pure profit maximizing average post-
merger quality is potentially driven by altruistic behavior towards patients. Our results thus
confirm the assumptions about semi-altruistic hospitals made by Brekke et al. (2011) and
Brekke et al. (2015) in their theoretical hospital competition frameworks. For empirical and
policy analyses they also propose to acknowledge for the existence and individual differences
in altruistic behavior. Furthermore, in line with our theoretical predictions, we find that in case
of sufficient cost synergies for the merged hospitals, a significant increase in average quality
choices compared to the scenario without synergies is yielded. Finally, our results show that

quality provision behavior does not change with a team decision process.

2 Theoretical model

The experimental design is based on a theoretical model in the spirit of Brekke et al. (2015).
We consider a Salop model with an exogenously fixed number of three hospitals, which
compete in terms of treatment quality. In the following, we will briefly present our model

framework and the main hypotheses as tested in our experimental design.

2.1 Patients’ demand for treatment

A unit mass of patients is uniformly distributed on a circle. Patients receive medical treatment
in equidistantly located hospitals. A patient’s utility depends on the quality gq; received in
hospital i with i € {1,2,3}, as well as on the travel distance between the hospital’s location x;
and the patient’s location z. The disutility from traveling is measured by ¢t > 0. Patients are
fully insured, i.e. prices for treatment do not affect their utility. Furthermore, it is assumed that
“basic” valuation of treatment v is sufficiently large to ensure that receiving treatment is always
preferred to remaining untreated. Given the hospital’s location x; and the patient’s location z,

the patient’s utility u, ., is given by

uz,xizv'l'qi_tlz_xil (1)

It can be shown that hospital i’s demand D; depends on the quality choices of all three hospitals
active in the market and is given by
1 2q;— X4



2.2 Hospital provision behavior

Hospitals compete for patients in terms of quality.* Since prices p for treatment are exogenously
given by a regulator and marginal costs ¢>0 per quality are constant, hospital i’s profit function

can be written as
m=(p—cq)D; (3)

2.3 Pre-merger scenario

In the pre-merger scenario, three competing hospitals simultaneously choose their quality in
order to maximize their profit function as stated in Eq. (3). The Nash equilibrium qualities are
derived by the FOCs, the corresponding quality g; and profit level mt; of hospital i is given by

ct
and T = 5 4)

Qs
W =+

qi =

2.4 Post-merger scenario

In the post-merger scenario, we model an exogenous market consolidation by a merger of two
of the three hospitals.® Following Brekke et al. (2015), the merger does not result in a hospital
closure but implies combined profit maximizing efforts by the merged hospitals.® The merged
hospitals, hereinafter referred to as insiders, are denoted with the index I and the standalone

hospital (hereinafter referred to as the outsider) is denoted by the index O.

In comparison to the pre-merger demands as given in Eq. (2), the market consolidation results

in asymmetric demands for the insiders and the outsiders

2 q—qo 1 qo—q
= — _— = — - 5
D, 3t and D, 3t (%)

and corresponding profit functions

In our model approach, hospitals cannot endogenously choose locations since their locations are fixed.

5 Different to many other markets, consolidation in hospital markets often imply integration into consolidated
hospital systems where the merged entities continue operating under joined ownership instead of divestiture of
the acquired hospitals.

6 Consolidation in hospital markets does not necessarily imply closure of the acquired hospital. In the US the
number of hospitals in Health Systems rose from 2606 to 3144 between 2003 and 2013 while number of total
hospitals remained relatively constant (4895 to 4974). So increased market concentration rather stems from
change in ownership and creation of asymmetries than the actual number of hospitals (AHA 2015).



m=@-cq)D; and my=(p—cqo) Do (6)

Maximizing the respective profit functions with respect to the insider’s and the outsider’s
quality leads to the FOCs and the Nash equilibrium quality is given by
p 5t

. . _Db 4t fo gt o
q; =E—? and qO =Z_? Wlth qi > qO > q; (7)

Comparing post- and pre-merger qualities without synergies, we find that both insiders and
outsiders decrease quality compared to their pre-merger levels. Moreover, the decrease is

stronger for the insiders than for the outsiders.

Hypothesis 1 - Merger qualities without synergies: In an asymmetric post-merger scenario
where two out of three hospitals join their profit maximizing efforts, (i) all three hospitals lower
their qualities in Nash equilibrium compared to the pre-merger scenario, and (ii) insiders

decrease quality levels more than outsiders.

The Nash equilibrium qualities results in insiders’ and outsiders” profit levels of

. _25ct

., _1l6ct
Tt

and T, = T with ;> 27, T, > (8)

Without synergies, both insiders and outsiders benefit from the higher markets concentration

but the increase is relatively stronger for the outsiders.

Hypothesis 2 - Merger profits without synergies: In an asymmetric post-merger scenario
where two out of three hospitals join their profit maximizing efforts, (i) all three increase profits
compared to the pre-merger scenario, and (ii) outsiders are able to increase profits relatively

more.

In principle, the marginal costs ¢; of an insider may differ from the outsider’s marginal cost c,
due to cost synergies realized by the merger. In this case, we assume ¢; < ¢, = ¢ for marginal
costs, i.e. merged hospitals can realize exogenously given cost synergies.” The insider’s and

outsider’s profit functions are then given by

Tysyn = (p—crq) Dy and Tosyn = (p — o q0) Do )

7 In our model approach, we do not endogenize hospital costs by allowing for cost-containment efforts as in
Brekke et al. (2015).



and FOCs yield Nash equilibrium quality levels of

. _p(2+1> 5t i a _p(2+1) 4t 10
QIsyn_3 o o 9 an qOSyn—3 P 9 (10)

with g5y, > q7 and qosyn > q for all cost synergy levels, i.e. ¢; < c¢o. For sufficiently high
cost synergies, i.e. ¢; < (9p cp)/(9p + co t), the Nash equilibrium quality of the insider is

higher compared to the outsider’s quality.

Hypothesis 3 - Merger with synergies: In an asymmetric post-merger scenario where two of
three hospitals join their profit maximizing efforts and realize cost synergies all three hospitals

provide higher quality than in the case without cost synergies.

2.5 Altruistic Hospitals

Our theoretical model assumes pure profit maximizing hospitals. The fully-fledged version of
the theoretical model as presented in Brekke et al. (2015), however, assumes semi-altruistic
hospitals. Thus, hospitals take, to some extent, the medically relevant part (i.e. no travel costs)

of patient utility directly into account when deciding on quality.

In the pre-merger scenario, they find that higher degrees of altruism increase the Nash
equilibrium qualities. Post-merger, they find that even if endogenous cost containment is not
possible (no synergies are realized), a hospital merger can have positive effects on average

quality of care (patient benefit) if the hospitals are sufficiently altruistic.

Hypothesis 4 - Altruism: Altruistic hospitals provide higher quality levels than pure profit
maximizing hospitals.

2.6 Monopoly

We use the monopoly scenario as a robustness check for our experimental analysis. The
monopolist demand is equal to one since we ensure a fully covered market. In this case, the

profit function of the monopolist simplifies to

My =P —Cqum (11)

The FOC  with  respect to the  monopolist’s quality is  negative
Ty, = —c < 0 and the hospital will provide the lowest quality possible (g,; = 0).
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3 Experimental Design

Our experimental design is based on the theoretical model presented in the previous section. In
all of the treatment conditions, subjects are in the role of a head of hospital and participate in
two consecutive parts. In part 1, three independent hospitals compete for patients on a Salop
circle.® In part 2, subjects then either remain in the same competitive scenario — Competition -
or experience a market intervention in the form of a merger of two randomly determined
hospitals. For the merger scenario, we also differentiate between a merger without synergies -
Merger -, one with cost synergies - Synergy -, and one with team decisions - Merger Team -,
c.f. Table 1 for a treatment overview. Each part consists of 15 sequential decision rounds. An
market consists of three randomly matched subjects, who are each in the role of head of their
respective hospital. Subjects know that they are once matched in the beginning and remain in

this group composition throughout the whole experiment.
3.1 Decision Situation

In each decision situation, subjects simultaneously choose the quality level g; they want to
provide to patients from the strategy set Q = {1,2,3, ...,13}.9 When making their decisions,
subjects have full information about each possible constellation of their and their competitors’
quality choices and the resulting profits and patient benefits. This information is available in
form of a profit and patient benefit table being handed out with the instructions, c.f. Appendix
A.4. for the respective profit and patient benefit tables. Moreover, a calculator is implemented

in the computer program.

To create a more realistic decision situation, which allows for altruism towards patients, we
implemented a transfer of the monetary equivalent of quality choices similar to Eckel and
Grossman (1996), Hennig-Schmidt et al. (2011), and Brosig-Koch et al. (2015a,b).%
Participants in the experiment knew that the higher the level of quality provided, the more
money would go to a charity granting uninsured patients in Germany, who would otherwise not

be treated, or have access to health care.

When all hospitals have chosen their quality levels, individual market shares are determined.

As patients are no other students present in the lab, each hospital’s market share is simulated

Huck et al. (2004) showed that three or more firms typically create a competitive situation in oligopoly
experiments.

Note that we implemented a discrete choice set compared to the continuous theoretical framework, in order to
decrease complexity for individuals.

10 Eckel and Grossman (1996) show in a double blind scenario of a dictator game — thus independent of any
experimenter demand effect — that when the money goes to a real charity this substantially increases altruistic
giving compared to a scenario with student recipients.
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based on patients’ utility function for the respective quality choices within the market. The
decision round is concluded with feedback for each subject about their own quality choice,

profits, contribution to patient utility and the according information for their rivals.

3.2 Treatments

In our baseline Competition treatment, there is no change in the market setting between part 1

and part 2 and subjects receive the information that the experiment will continue as before.

As previously mentioned, in our main treatments with a merger (Merger and Synergy), an
intervention occurs after the decision rounds of part 1 and — depending on the treatment — the
market situation changes in part 2, c.f. Table 1. Albeit the market situation may change, the
hospital structure remains, i.e. no hospital is closed down because of the merger. In part 2 of
the Merger and Synergy treatments, two randomly chosen hospitals are exogenously merged.
Then, one of the heads of hospital is randomly determined to make uniform quality choices for
both hospitals. The other head of the merged hospitals remains in the lab without an active role,
however, receives half of the profits generated by the merged entity. The subject in charge of
the third hospital continues to operate on its own. In this asymmetric post-merger structure the
subjects associated with the merged entity will henceforth be referred to as (active and passive)
insider and the independent competitor as outsider. The two treatments differ in their post-
merger cost structure. While in the Merger treatment there is no change in the cost structure, in
the Synergy treatment the insiders are able to realize cost synergies and operate with reduced

marginal costs in part 2.

In our Merger Team treatment, a hospital consists of a board of three people, instead of one
person. This team of three has to jointly decide on quality level. The implemented decision
mechanism is a simple majority rule similar to Gillet et al. (2011): The three team members can
suggest their preferred quality level and in case two or all members select the same level, it is
implemented as the hospital quality level for the respective round. In case of a tie, the process

is repeated until a decision is reached. The parameters are identical to the Merger treatment.

We control for the competitive scenario by conducting a Monopoly treatment. Here, subjects
instead of being part of a competitive market make individual treatment decisions about the
quality of care for the unit mass of patients. While in the competitive scenario more quality

might result in higher profits and patient benefits due to a larger patient share, in the Monopoly

1 We chose parameters such that in line with Hypothesis 3 all hospitals would set a higher quality than in a
merger without synergies, insiders would set a higher quality than outsiders, and a higher quality than in the
pre-merger Nash equilibrium.

12



treatment a higher quality always results in lower profits and higher patient benefits. Thus, there
is a direct trade-off between profits and patient benefits. However, note that to ensure that the

market is fully covered, we have to adjust the basic valuation. Thus, treatments are not

quantitatively comparable with each other.

Table 1: Treatment overview

it | ez | Neerar [ mber
Competition Competition Competition 72 24
Merger Competition Merger 69 23
Synergy Competition Merger Synergies 72 24
Merger Team | Competition Team Merger Team 117 13
Monopoly Individual Individual 23 23
Total 353 107

Our parameter specifications per treatment are given in Table 2. A basic valuation of v =5
satisfies the participation constraint for patients under minimal quality provision. However, in
the Monopoly treatment we have to increase it to v = 17 to assure that the market is fully
covered. To ensure that patients choose one of the two hospitals in their vicinity and do not go
any further, we set disutility of traveling to t = 36. Regulated prices are at p = 44 and marginal
cost ¢ = 2. As noted before, costs change for insiders in part 2 of our Synergy treatment. The

parameter specifications in Merger Team are the same as in Merger.

Table 2: Parameter specification per treatment

Part1and 2 Part 1 Part 2
\ t p C Ci Co
Competition 5 36 44 2 2 2
Merger 5 36 44 2 2 2
Synergy 5 36 44 2 1.19 2
Merger Team 5 36 44 2 2 2
Monopoly 17 36 44 2 2 2
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3.3 Experimental Procedure

The experiment was conducted at the Essen Laboratory for Experimental Economics (elfe) at
the University of Duishurg-Essen, Germany in 2015. In total 353 participants, all being students
from the University of Duisburg-Essen, were recruited via the recruiting system ORSEE
(Greiner, 2004). Out of all participants, 164 were male and 189 female.*? The procedure was as
follows. Upon arrival, subjects were randomly assigned seats in the laboratory. Previous to each
part of the experiment, subjects were given instructions of the corresponding treatment and part.
They were given time to read the instructions and to ask comprehension questions, which were
answered in private. To assure subjects' understanding of the decision task in each part, they
had to answer a set of control questions. The experiment did not start unless all subjects had
answered the control questions correctly. At the end of the experiment, subjects were asked to
answer a short questionnaire with questions on demographics and questions related to their

behavior in the previous decisions.

The experiment was computerized using the software zTree (Fischbacher, 2007). On average,
a session lasted 120 minutes. All monetary amounts were given in experimental currency Taler,
the exchange rate being 1 Taler = 0.07€ in the Merger, Synergy and Competition treatments, 1
Taler = 0.02€ in the Monopoly treatment and 1 Taler = 0.21€ in the Merger Team treatment. In
the individual treatments the average payoff per subject was 17.75€ and the average
contribution to the patient was 8.14€, while the average payoff per subject in Merger Team was
18.10€ and the average contribution to the patients was 7.67€. In Monopoly the average payoff
was 20.36€ and the average contribution to the patient 7.82€.The monetary value of the
cumulated contributions to the patient was transferred to “Arzte der Welt e.V.”. We applied a
procedure similar to Henning-Schmidt et al. (2011) and Eckel and Grossman (1996) to verify
this transfer. After each session, a randomly chosen subject monitored the procedure. This
included checking that the correct amount was written on the transfer order to the university’s
financial department and depositing the order in a sealed envelope in the closest by mailbox.

This effort was compensated with an additional 5€.

4  Results

We start by discussing the effect of market concentration on quality of care. For this, we
investigate quality choices under a competitive oligopoly decision scenario with three hospitals
(Competition). We then show how quality levels change when market concentration is

2 Note that the sample includes 19 medical students as well as 130 business and economics students.
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decreased in a post-merger duopoly (Merger). Furthermore, we consider factors that could
potentially drive the effects of a merger. For this, we investigate further into the role of patient-

oriented or altruistic behavior, cost synergies (Synergy), and team decisions (Merger Team).

4.1  Effect of Market Concentration on Quality
4.1.1 Pre-merger Scenario

We begin by investigating quality choices in the pre-merger scenario part 1. Figure 1 shows the
predicted Nash equilibria (dashed lines) and the development of average market quality choices
for each round in part 1 and part 2 and for the two treatment conditions Competition and
Merger.'® See Table 3 for the respective mean quality choices. To account for possible first
round and end-game effects, we henceforth exclude the first round in part 1 and the last round
in part 2 in all treatments.!* From Figure 1, one can infer that in part 1 of the two treatment
conditions, which are characterized by the same oligopoly competition scenario, average
quality choices are initially set below the predicted Nash equilibrium and then quickly converge
towards it in both treatments. Average market qualities for part 1 across rounds 2-15 do not
differ from the predicted Nash equilibrium for the Competition treatment and are weakly
significantly above for the Merger treatment (Wilcoxon signed-rank test, Competition
p=0.1839, Merger p=0.0636)."> However, comparing the average market qualities between
Competition and Merger for rounds 2-15, we find no significant differences (Mann Whitney U

test, p=0.5727). Thus, we have no selection effect into the different treatments.

13 We consider simple mean quality choices and not the average weighted by the patient share since we focus on
the decision variable quality per subject and not average quality perceived by patients. For a detailed discussion,
see Appendix A.1.

4 An indication for a first round effect is that average quality choice in round 1 significantly differs from the
average quality choice across rounds 2 to 15 in part 1. Similar, the last round in part 2 significantly differs from
the average quality choices of round 16 to 29 in part 2, which is an indication for a last round effect. In all
treatments, there are no significant end-game effects prior to part 2, i.e. there is no significant difference in
average quality choice for round 15 compared to round 2 to 14 in part 1. For a more detailed discussion, it is
referred to the robustness checks in Section 5.3.3.

15 The latter might indicate altruistic behavior. Yet, the choice of the Nash equilibrium of 10 is quite high, leaving
little room for meaningful interpretations compared to for instance part 2 of the Merger treatment. For a more
detailed discussion of altruism, see section 4.2.1.
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Figure 1: Average market quality levels for Competition and Merger
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Table 3: Average market quality levels and predictions per part for Competition and Merger

Part 1 Part 2
Average Nash Average Nash
Quality Quality Quality Quality
Combetition 10.14 10.00 8.84 10.00
P (2.27) (3.16)
Meraer 10.61 10.00 7.32 3.33
g (1.46) (3.22)

Note: Standard deviation in brackets. Average market qualities calculated without rounds 1 and 30.

412

Post-merger Scenario

Next, we analyze the effect of a merger on the quality of care. Due to the merger, the Nash

equilibrium quality choices for outsiders and insiders decrease resulting in a decrease of the
average predicted quality from 10 to 3.33'° in the latter, c.f. Table 3.

6 As the two merged hospitals would set a quality of 2 and the standalone hospital a quality of 6 in Nash
equilibrium, the simple average quality provided by hospitals would be 3.33.
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To control for potential responses arising from round specific effects (e.g. experience or
learning), we first compare the change in average quality levels to our baseline condition
Competition, in which there is no change from part 1 to part 2 and thus no change in the
predicted quality levels.'” Figure 1 however illustrates that there is a drop in quality levels from
part 1 to part 2 for both, Merger and Competition. For part 2, the dashed lines in Figure 1 again
mark the respective average quality choices if subjects would play Nash equilibrium strategies.
When comparing rounds 2-15 to 16-29, we find a significant drop in quality levels regardless
of an actual change in the market setting (Wilcoxon signed-rank test, Competition p=0.0184,
Merger p=0.0001). One explanation for the drop in Competition is that a restart may trigger
collusion. The end-game effect in this treatment towards the non-cooperative Nash equilibrium

supports this argument.

To disentangle the effects of potential collusive behavior and reduced market concentration in
part 2, we compare average quality levels in Merger to our baseline Competition treatment.
Table 3 shows that Merger markets decrease quality to 7.32 while Competition markets only
decrease quality to 8.84. The difference in quality reduction between treatments is statistically
significant (Mann—-Whitney U test, p=0.0136). This supports Hypothesis 1 that a merger reduces
quality levels.

Furthermore, in the Merger treatment, the drop in average quality could differ for the insiders
and the outsider as predicted by individual Nash equilibrium choices, c.f. Hypothesis. 1. In
order to disentangle the different post-merger roles, we investigate average quality choices of
insiders and outsiders separately, c.f. Figure 2 and Table 4.

To ensure that there are no selection effects of subjects into the respective roles, we first
compare the quality choices in part 1 of subjects who will become insiders and those who will
become outsiders in part 2 for the Merger treatment. We find no significant differences
(Wilcoxon signed-rank test, p=0.7609). Figure 2 illustrates that in part 2 of the Merger
treatment both, insiders and outsider, significantly reduce the average quality choices after the
consolidation (Wilcoxon signed-rank test, insiders p=0.0002, outsiders p=0.0006). Our
previous result, that the quality decrease is significantly larger in Merger compared to
Competition also holds if we separate by merger insiders and outsiders, and compare their post-
merger quality choices to the market average in the Competition treatment (Mann-Whitney U
test, insiders p=0.0064, outsiders p=0.0867). This further supports Hypothesis 1.

7" Note that to keep the procedure in line with the other treatments, there was a short break between part 1 and 2
where subjects in the Competition treatment were informed that the experiment would proceed as before.
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Figure 2 Insiders and Outsiders in Merger
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Table 4 Insiders and Outsiders in Merger (Rd. 16-29)
Insiders Outsiders
Nash Average Nash Average | Nash  Average Nash Average
Quality  Quality Profit Profit | Quality  Quality Profit Profit
2 6.89 1111 9.39 6 8.17 14.22 9.91
(3.38) (2.13) (3.44) (2.29)

Note: Standard deviation in brackets.

Moreover, to get sense of role related behavior in the Merger treatment, we take the difference
of average quality levels between part 2 and part 1 for insiders and compare it to the difference
of outsiders. In particular, while the Nash equilibrium quality for insiders decreases from 10 to
2, it only decreases to 6 for the outsider, c.f. Table 4. In line with the theoretical prediction of
Hypothesis 1 we find that the reduction in quality levels is significantly higher for the insiders
than for the outsiders, i.e. -3.70 vs. -2.55 (Wilcoxon signed-rank test, p=0.0184). Thus, as
predicted by Hypothesis 1, insiders reduce their quality levels more than outsiders.

However, in contrast to the theoretical predictions, many insiders refrain from reducing quality

to the predicted levels of 2 for the insiders and 6 for the outsiders. In fact, merger insiders set
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significantly higher qualities than predicted by the Nash equilibrium (Wilcoxon signed-rank
test p=0.0000), i.e. on average 6.89. Outsiders also set significantly higher quality levels than
predicted (Wilcoxon signed-rank test, p=0.0093), i.e. on average 8.17. Moreover, we find that
the upward deviation of the quality choice from the predicted Nash equilibrium choice is
significantly more pronounced for the merger insiders compared to the merger outsiders
(Wilcoxon signed-rank test, p=0.0358).

Result 1 (corresponding to Hypothesis 1): In an asymmetric post-merger scenario where two
out of three hospitals join their profit maximizing efforts: (i) All three hospitals significantly
lower their qualities compared to the pre-merger scenario. (ii) Insiders decrease quality
choices significantly more than outsiders do. (iii) However, both insiders and outsiders set
significantly higher qualities than the predicted Nash equilibrium choices. This upward

deviation is significantly higher for the merger insiders.

4.2 Factors Influencing Post-merger Quality
4.2.1 Altruism

In the previous section, we showed that in the Merger treatment quality levels significantly
decreased from part 1 to part 2 and that insiders tend to decrease quality more than outsiders.
However, both the insiders” and outsiders’ average quality choices are well above the predicted
Nash equilibrium choices. One driving factor of this result could be that subjects are altruistic
or patient-oriented in the sense that they consider patient utility in their own objective function.
To investigate whether such altruistic behavior plays a role, we focus on the money (in Taler)
participants are willing to give up from their own profits to increase patient utility, i.e. the

difference to the Nash equilibrium profits.

Figure 3 shows the average market profits of part 1 and 2 of the experiment in the Merger
treatment for insiders and outsiders, respectively. Average profits in the pre-merger scenario
are below the Nash equilibrium prediction for both insiders and outsiders, c.f. Table 4. A
Wilcoxon signed-rank test confirms that average profits are significantly lower than the Nash
equilibrium predictions for insiders (p=0.0192) and outsiders (p=0.0244). This indicates that
even in the symmetric competition case, participants behave more patient-oriented than

expected by the Nash equilibrium.

Although post-merger profit predictions increase compared to the pre-merger predictions, we
find that both insiders’ and outsiders’ average profits are significantly below the Nash
equilibrium prediction (Wilcoxon signed-rank test, insiders p=0.0021, outsiders p=0.0000).
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Figure 3 Average market profits in part 1 and 2 by role in Merger
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Result 2 (corresponding to Hypotheses 2 and 4): Pre-merger average profits are significantly
lower than the Nash equilibrium levels indicating altruistic behavior. Also in the post-merger
scenario, both insiders’ and outsiders’ average profits are significantly below the Nash

equilibrium prediction.
4.2.2 Cost Synergies

Another factor that might drive the effect of mergers are cost synergies. While we found that in
line with the theoretical predictions, a merger decreases quality, albeit less than expected, cost
synergies could potentially offset this reduction and even lead to an increase in quality, c.f.
Hypothesis 3. To systematically investigate the effects of cost synergies, we compare the results
of the Merger treatment with those of the Synergy one. To ensure that there are no selection
effects of subjects into one of the three treatments Competition, Merger, and Synergy, we
compare average quality choices in part 1 across treatments for rounds 2-15 and find no
significant differences (Kruskal-Wallis test, p=0.6348).

20



For the Synergy treatment, Figure 4 illustrates that post-merger quality choices are significantly
higher on average compared to the Merger treatment (Mann-Whitney U test, p=0.0148).18 This
result still holds if we separate by roles as both insiders and outsiders set significantly higher
quality levels in Synergy while the absolute difference is bigger for the former. (Mann-Whitney
U test, insiders p=0.0100, outsiders p=0.0926). Thus, in line with Hypothesis 3, we find that
sufficient cost synergies can to some degree offset the negative effects of reduced market
concentration. However, both insiders and outsiders provide a significantly lower average
quality, i.e. for the 9.48 insiders and 9.88 for the outsiders, than predicted by the Nash
equilibrium, i.e. 12 and 11 respectively (Wilcoxon signed-rank test, insiders p=0.0002,
outsiders p=0.0555) c.f. Table 5. This might be the case as the Nash equilibrium quality is
already quite high. Moreover, we find that quality levels do not significantly differ for insiders
and outsiders (Wilcoxon signed-rank test, p=0.5295). In particular, the reduction in quality
between part 1 and 2, i.e. -1.07 vs. -0.59, does not significantly differ (Wilcoxon signed-rank
test test, p=0.0184). This might be a result of our parameterization in the sense that the ex-post
Synergy Nash equilibrium quality levels are 11 and 12 and thus quite close to each other.

Figure 4: Average market quality levels for Merger and Synergy
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8 Note that when comparing average quality levels of Synergy and Competition we also find no significant
differences (Mann-Whitney U test: p=0.3025).
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Table 5 Insiders and Outsiders in Synergy (Rd. 16-29)

Insiders Outsiders
Nash Average Nash Average Nash  Average Nash Average
Quality  Quality Profit Profit | Quality  Quality Profit Profit
12 9.48 10.32 10.16 11 9.88 6.72 7.61
(2.98) (1.87) (2.46) (2.18)

Note: Standard deviations in brackets.

In terms of profits, insiders are able to realize higher profits due to their advantageous cost
structure (10.16 Taler per round, no significant difference to Nash equilibrium prediction of 10,
p=0.9317) while outsiders suffer from the more efficient competitor (7.61 Taler per round,
significantly different to Nash equilibrium prediction of 6.72, p=0.0633, Wilcoxon signed-rank
tests). We find that insiders’ profits are significantly higher compared to the outsiders’ in
Synergy (Wilcoxon signed-rank test p=0.0000) and higher compared to the insiders in the
Merger treatment condition (Mann-Whitney U test, p=0.0705). In contrast, profits for outsiders
are significantly lower in the Synergy treatment conditions compared to the Merger (Mann-

Whitney U test, p=0.0023). All these results are supported by Hypothesis 3.

Result 3 (corresponding to Hypothesis 3): In an asymmetric post-merger scenario where two
of three hospitals join their profit maximizing efforts and realize cost synergies all three

hospitals provide significantly higher quality than in the case without cost synergies.

4.2.3 Team Decisions

Concerning altruistic behavior, the way decisions are made, i.e. by an individual or in a team,
might affect quality. This especially applies to hospitals, as decisions are often taken within
teams, c.f. Barros and Olivella (2011). Studies investigating team decisions show that while
teams decide more selfishly than individuals in ultimatum, trust and dictator games (Bornstein
and Yaniv, 1998; Kugler et al., 2007; Luhan, 2009) evidence on team decisions in repeated
games are mixed (Bornstein et al. 2008; Raab and Schipper, 2009; Miiller and Tan, 2013). To
check whether altruistic behavior differs in a team decision scenario, we conducted a Merger
Team treatment, in which one market consists of three hospitals with three decision makers
each. In total we have 13 market observations for Merger Team treatment. Comparing the

average quality levels of these team markets with the 23 individual markets of the Merger
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treatment neither yields significant differences in part 1 nor part 2 (Mann-Whitney U test, part
1 p=0.3312, part 2 p=0.6806). See Figure 5 for an illustration.

Figure 5 Average quality in Merger and Merger Team
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As an indicator for altruistic behavior, we considered the difference to the Nash equilibrium
profits. In both treatments, the pre-merger Nash equilibrium profits are 8 Taler for each hospital.
In the experiment, the markets in the individual Merger treatments realized average profits of
7.43 Taler, while in the Merger Team treatment markets were slightly less profitable with 7.16
Taler on average. Both are significantly different from the predicted Nash equilibrium profits
(Wilcoxon signed-rank test, Merger p=0.0074, Merger Team p=0.0037). This shows that pre-
merger teams also show altruistic behavior. Like for the average qualities, the differences in
profits are not significantly different between the Merger and Merger Team treatment (Mann-
Whitney U test, p=0.4197).

For the post-merger scenario, we again separate by the roles. We find that outsiders realize post-

merger profits of 9.91 in the Merger and 10.54 in the Merger Team treatment and lie

significantly below the predicted 14.22 Nash equilibrium profit (Wilcoxon signed-rank test,

Merger p=0.000, Merger Team p=0.0019). The insiders have profits of 9.39 and of 9.65 in
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individual and team treatment, respectively. These profits also lie significantly below the
predicted level of 11.11 for Merger and Merger Team (Wilcoxon signed-rank test, Merger p=
0.0021, Merger Team p= 0.0277). A possible explanation for this result could be that in a team
quality decisions become more visible and subjects may want to uphold a certain social image
of being a good healthcare provider, c.f. Bénabou and Tirole (2006) and Andreoni and
Bernheim (2009).

Result 4: We find no significant difference in average quality levels and profits between

individual and team decisions.

4.3 Robustness Checks
4.3.1 Altruistic Behavior

In order to investigate whether altruism also plays a role irrespective of competition or merger
induced effects, we conducted the Monopoly condition, which is irrespective of competition or
post-merger effects. Similar to the other treatment conditions, yet more extreme, head of
hospitals face a trade-off between pure profit maximizing quality of 1 and patient optimal
quality of 13, c.f. Hypothesis 4. Hence, any deviation from the profit maximizing quality can
be referred to as altruistic behavior. In Figure A.2.1 in the Appendix Monopoly, we see that the
majority of subjects in the monopoly condition consider patient benefits to at least some degree.
Thus, without competition altruistic behavior also seems to play a prominent role. This result
is in line with previous studies where participants in medically framed experiments show
patient-oriented behavior towards real patients outside the laboratory, c.f. Hennig-Schmidt et
al. (2011), Godager and Wiesen (2013), and Brosig-Koch et al. (2015a,b).

In order to investigate whether altruistic behavior is stable across both parts in case market
conditions do not change, we investigate the correlation between quality choices as well as the
correlation between the deviations to the maximum profits in part 1 and 2 in the Monopoly
treatment. We find a very high correlation (0.98) in quality levels as well as in the deviations
to maximum profits (0.98) between both parts.

4.3.2 First Round and End-Game Effects

Table 6 provides the average quality choices across treatments. In the previous analysis, we
have excluded the first round of part 1 and the last round of part 2 to account for first round and
end-game effects. As shown in Table 6, the average quality choices across treatments deviate
from the first round to round 2-15 and round 30 to round 16-29. Except for the end-game effect
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in Merger and Merger Team, all first-round and end-game effects are statistically significant.'®
The first-round effect reflects behavior without feedback and previous experience. The end-
game effects are in line with observed collusive behavior as subjects deviate to non-cooperative
levels in the final round.

Table 6: Average quality across decision rounds per part and treatment

Part1 Part 2

Round 1 Round 2-15 Round 16-29 Round 30
. 8.64 10.14 8.84 9.99
Competition (2.30) (2.27) (3.16) (3.49)
Meraer 8.54 10.61 7.32 7.45
g (2.30) (1.46) (3.32) (3.33)
Svner 9.58 10.59 9.61 10.93
ynergy (1.97) (2.03) (2.71) (2.48)
Merger Team 8.74 11.10 6.78 6.02
9 (1.03) (0.98) (3.11) (3.17)

Note: Standard deviations in brackets.

4.3.3 Individual Characteristics

In the Appendix A.3, we provide regression results for gender as well as types of academic
studies. We do not find significant differences between medical students and non-medical
students. Moreover, although women have shown to be less competitive (Gneezy et al., 2003;
Gneezy and Rustichini, 2004; Niederle and Vesterlund, 2007; Antonovics et al., 2009), we find

no significant differences between male and female students.

5 Conclusion

In this study, we investigate the effect of a hospital merger in a competitive market on the
quality of care in a controlled laboratory setting. In particular, we analyze the drivers of
potential effects such as market concentration, altruistic behavior, merger induced efficiency
gains due to cost synergies, and the form of the decision process. We base our experimental
design on a theoretical model in the spirit of Brekke et al. (2015).

In line with theoretical predictions, we find that the post-merger average quality is significantly
lower than the average pre-merger quality. However, especially for merger insiders but also for
outsiders, average quality choices are significantly higher than predicted for pure profit

maximizing hospitals. These results are robust to the decision making process, i.e. whether

19 Wilcoxon-Sign-Rank test within markets: Competition: first-round effect p=0.0018, end-game p=0.0058;
Merger: first-round: p=0.0003 end-game: p=0.8433; Synergy first-round: p=0.0099, end-game: p=0.0099;
Merger Team: first-round: p= 0.0015, end-game: p=0.1961
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individuals as head of hospital or teams decide on the quality of care. This contradicts existing
empirical evidence stating that teams are more selfish than individuals (Bornstein and Yaniv,
1998; Kugler et al., 2007; Luhan, 2009). A possible explanation could be that in a team quality
decisions become more visible and team members may want to uphold a certain social image
of being a good healthcare provider, c.f. Bénabou and Tirole (2006) and Andreoni and
Bernheim (2009).

Our experimental design relates to the recent developments in hospital markets showing a
tendency for decreasing numbers of hospital owners and consequently situations where hospital
chains and independent hospitals serve the same market, cf. Augurzky et al. (2013) for
Germany. For such situations, our results suggest that merger induced market power
asymmetries lead to smaller quality provision discrepancies between the merged hospitals and

the standalone hospital than predicted for pure profit maximizing hospitals.

We show that the upward deviation is potentially driven by semi-altruistic behavior towards
patients as in Hennig-Schmidt et al. (2011), Godager and Wiesen (2013), and Brosig-Koch et
al. (2015a). In particular, heads of hospital are willing to give up parts of their own profits to
increase patient benefits, resulting in the negative effects of mergers due to increased market
concentration being less severe than in markets with profit maximizing agents only. This
finding underlines the importance of considering the healthcare providers’ respective degrees
of altruism in the hospital market when analyzing the effects of a merger on the quality of care.
Our results thus confirm the assumptions about semi-altruistic hospitals made by Brekke et al.
(2011) and Brekke et al. (2015) in their theoretical frameworks. For empirical and policy
analyses they propose to acknowledge for differences in altruistic behavior. Evidence for for-
profit and not-for-profit hospitals for instance indicates that the latter are more altruistic and
provide better quality, c.f. Schlesinger et al. (1997), Sloan (2000), and Eggleston et al. (2008).

Furthermore, we find that although quality levels after a merger are higher than predicted,
sufficient cost synergies of the merged hospitals yield a significant increase in average quality
choices compared to the merger scenario without cost synergies. This is in line with our
theoretical predictions and stresses the importance of cost synergies for the overall success of a
merger. However, cost synergies are exogenous in our experimental design. Future research
should investigate more into individual behavior and endogenous decisions to invest into cost

synergies.
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Appendix

A.1 Average market quality weighted by patient shares

Figure A.1 Market qualities weighted with patient shares
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Table A.1 Average market qualities weighted by patient shares
Part 1 Part 2
Round 2-15 Nash Round 16-29 Nash
. 10.37 10.00 9.08 10.00
Competition
(2.22) (3.18)
10.86 10.00 7.65 3.76
Merger
(1.37) (3.17)
S 10.79 10.00 9.83 11.69
ner
ynergy (1.95) (2.60)

Note: Standard deviation in brackets.

If we consider quality choices weighted by patient shares, the differences in terms of market

quality are only nuanced compared to the results in Section 4.1. There is a slight upward bias

because higher qualities will results in a higher share of patients. This is also reflected in the
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post-merger Nash-equilibrium quality as the outsiders would capture a bigger share by setting
a higher quality.

A.2  Average quality levels per hospital in Monopoly

Figure A.2 Average quality levels across part 1 and 2 in Monopoly
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A.3 Regression results, robustness checks med versus non-med students

To disentangle the effects of gender and studies on decision quality, we run an OLS regression.
Exclusively, pre-merger average qualities are used to avoid side-effects on quality choices by
mergers or roles in the Post-merger case. Furthermore, since all individual oligopoly treatments
are identical in the first part of the experiment, the number of observation is sufficiently high
to get plausible results. Gender (1 for women and 0 for men) and studies variables enter the
regression as dummies. The studies variables are related to economic students, which are
excluded to avoid collinearity. We cluster the standard errors in the regression on market IDs.
Women do not provide significantly higher quality than men. Furthermore, the effect of studies

is not significant.

Table A.3: OLS regression results
Coefficient Std. Err.

Gender 0.395 0.319

Studies
Medicine -0.108 0.523
Health care administration ~ 0.083 0.943
Educational science 0.386 0.419
Humanities 0.373 0.409
Natural science 0.295 0.423
Engineering -0.134 0.486
Other studies 0.297 0.479

Constant 10.082***  0.465

Observations 213

R? 0.0237

Note: standard errors clustered at market IDs (* p<0.1, ** p<0.05, *** p<0.01)
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A.4  Profit and patient utility tables pre-merger and post-merger for both roles

Prafit table
quality level 11 2|2 33 a]a s|s 6le 77 88 99 10[10 111 12]12 13]13)
of the other two
hospitals
own quality bevel
1 14.00 12.83 1167 1050 9.33 BT 7.00 5.83 467 350 233 117 0.00
14.00 13.89 13.72 13.50 1322 1289 1250 12.06 1156 11.00 10.39 972 9.00
14.00 13.89 1372 13.50 RER-) 12.89 12.50 12.06 11.56 11.00 10.39 ] 2.00
2 14.04 13, 12.22 11 280 7.78 6.67 556 444 333 n 111
13.42 13.33 13.19 13.00 1275 12.44 12,08 1167 1119 10.67 10.08 9.44 875
13.42 13.33 13.19 13.00 12.75| 12.44 12.08 1167 1119 1067 | 10.08 944 8.75
3 14.78 1372 12.67 1161 10.56 850 844 738 6.33 528 an 7 m
12.83 1278 12.67 12.50 12.28 12.00 1167 11.28 10.63 1033 9.78 217 8.50
1283 1278 1267 12.. 1128 12,00 1167 1128 10.83 10.33| 5.78 517 8.50
a 15.00 14.00 13.00 12.00 11.00 10.00 900 8200 1.00 6.00 5.00 400 300
1235 02 1214 12.00 1181 11.56 1135 10.89 10.47 10.00 847 289 828
12.25 12.22 2.14 12.00 1181 11.56 11.25 10.89 10.47 10.00| 947 8.89 8.25
5 1511 14.17 13.22 1L 1133 10.39 .44 8.50 .56 (131 5.67 a.12 EX]
11.67 1167 1161 11.50 133 1nn 10.83 10.50 10.11 .67 817 861 8.00
1167 11.67 11.61 11.50 1133 11.11 10.83 10.50 10.11 967 | 217 861 8.00
[3 1511 14.22 1333 1244 1156 10.67 .78 889 800 741 622 5.33 444
11.08 1111 11.08 11.00 10.86 10.67 10.42 10.11 9.75 5.33 £.86 833 7.75
11.08 1.1 11.08 11.00 10.85 10.67 10.42 10.11 875 213 286 833 .78
7 15.00 1417 1333 1250 1167 10.83 10.00 217 833 750 6.67 5.83 500
10.50 10.56 10.56 10.50 10.39 10.22 10.00 9.72 9.39 9.00 B B8.06 7.50
10.50 10.56 10.56 10.50 1039 10.22 10.00 amn 229 9.00 856 B.06 7.50
3 14.78 14.00 13.22 12,44 1167 10.89 10.11 9.33 856 7.78 7.00 6.22 544
.92 10,00 10,03 10.00 992 W78 9.58 9.33 9.03 867 825 1.78 7.5
9.92 0.00 10,03 10.00 9.92 .78 5.58 9.33 9.03 867 825 78 7.25%
a 14.04 1372 12,00 12.28 1156 10.83 10.11 9.39 267 7.54 7.2 6.50 578
9.33 .44 9.50 9.50 S.44 9.33 .17 894 8.67 B33 7.54 7.50 7.00
933 5.44 9.50 9.50 9.44 | 933 .17 8.94 8.67 833 | .54 7.50 7.00
10 1400 13.33 12.67 12.00 1133 10.67 10.00 933 867 200 733 6.67 6.00
B75 B89 8.97 .00 BIT BB 875 8.56 831 B.OD 7.64 1.2 6.75
875 8.89 8.97 9.00 857 B.E9 8.75 8.56 831 8.00 | .64 7.22 6.75
11 1344 12.83 12.22 1161 11.00 10.39 a8 217 a.56 794 133 LN F) a1
817 832 Bas 250 B350 Bas 832 817 7.84 TET 7.23 6.9 6.50
817 833 844 8.50 L B4 833 817 794 267 | 733 694 6.50
12 |1 1222 167 1 10.56 10.00 .44 849 8.33 s fE7] bl 611
758 IR 192 8.00 203 200 782 178 7.58 723 T.03 6.67 6.25
7.58 7.78 792 8.00 803 80D 7.92 7.78 7.58 733 | 7.03 6.67 6.25
13 |10 11.50 1L.00 10.50 10.00 950 .00 8.50 800 7.50 7.00 650 6.00
7.00 7.22 7.39 7.50 756 7.56 7.50 7.39 7.22 7.00 672 6.33 6.00
7.00 7.22 7.38 7.50 756 7.56 7.50 7.39 2.22 7.00 6.72 £33 £.00
Patient utlity table
quality lewel 11 HE ETE 4]4 55 6|6 77 LS Elk 10]10 1111 12]12 13]13]
of thee ather two
haspitals
own quality level |
1 1.00 099 LR F n.94 o089 0483 s .6l 0.56 042 o LRI 0.00
1.00 1.34 171 .09 2,50 283 338 384 433 4.8 5.38 5.93 .50
1.00 | 134 | 17| 209 | 250 293 | 3.38 | 354 | 433 | 484 5.38 | 5.93 | 650
2 135 113 130 115 119 111 102 092 0.80 0.67 052 0.36 019
1.00 133 L8 2,07 247 .89 3.33 3.79 4.27 478 5.30 585 641
1.00 1.33 1.69 207 2.47 2.89 3.33 179 aar 4 5.30 555 6.41
3 175 172 1.67 1.60 153 1.44 133 122 1.08 0.94 0.78 060 .42
0.99 132 167 204 2.43 284 38 373 421 4.70 5.22 5.76 6.32
0.99 132 | 167 | 2,04 | 243 | 284 3.28 | 373 | 4.21 | 470 5.22 | 5.76 | 6,32
a 219 214 L8 oo 191 181 169 L5 141 125 108 .59 0.6
047 1.9 1.64 2.00 2.39 71 arn 87 214 463 5.13 S.67 6.22
097 1.29 154 | 2.00 | 238 279 | 332 | 167 4.4 | 463 514 | 5.67 | 622
5 267 260 253 244 3 222 208 154 178 160 142 112 1.00
0.4 126 L&0 195 2.33 .73 3.15 359 4.06 4.54 5.04 557 611
0.84 126 | 150 | 185 | 2.33 | .78 | 3.5 | 3.59 | 406 | 4.54 5.04 | 5.57 | 611
3 ERL) EXT 102 282 2.80 267 252 236 219 2.00 1.80 158 135
0.91 122 155 190 227 267 3.08 2.51 397 444 494 5.46 6,00
091 12| 155 | 190 | 227 267 3.08 | 351 397 444 454 | 5.46 | 6,00
7 375 366 3.50 EX] 331 316 .00 183 FX2) 244 222 189 175
0.88 118 150 1.8 21 2.59 3.00 343 3.88 4.34 483 5.34 5.88
0.88 118 150 184 221 2.59 3.00 343 388 434 4.83 534 5.88
k3 435 435 2.13 4.00 2.85 368 352 333 213 282 269 244 218
0.83 113 144 178 214 251 291 333 377 424 472 5.22 5.75
0.83 115 | 144 | 178 | 214 2.51 | 151 | .33 377 | 424 472 | 5.22 | 5,75
[ 5.00 [E] ATs 60 449 a7 08 388 EX 344 319 FXT] el
0.78 1.07 138 1.70 2.06 2.43 282 223 3,67 412 460 5.09 5.61
0.78 107 | 138 | 170 | 2.06 243 252 | 323 367 | 412 460 | 5.00 | 5.61
10 5.69 5.56 5.41 5.25 5.08 489 469 .47 424 400 374 347 319
0.2 100 130 168 197 233 72 313 3.55 400 a.47 A4.56 547
037 1.00 1.30 1.63 197 233 72 3213 255 4.00 a4y A.96 547
1 6.42 6.27 611 554 575 555 533 510 486 4.60 433 .05 175
0.65 0.3 122 154 188 223 261 3.01 343 387 4.33 482 532
065 093 | 122 | 154 | 188 | 28| 261 | 301 343 | 387 433 | 452 | 5.32
12 718 5 [ (17 bl (%5 X7l 578 552 5.5 97 Abi 135
0.58 0.8 114 1.44 177 113 2.50 2.89 2.30 7 4.19 A6T 5.16
0.58 0.85 114 144 177 213 2.50 288 330 a7 4.19 467 5.16
13 8,00 783 7.64 7.4 7.22 6.99 6.75 B4 6.22 5.94 5.64 533 5.00
0.50 0.76 104 134 167 201 238 276 317 3.59 4.04 4.51 5.00
0.50 0.76 104 1,34 1.67 0 138 476 317 3.59 404 4,51 500
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Profittable for merged hospitas

quality level 1 z 3 4 B 6 7 B B 10 11 12 13
of standalone
hospital
own qualitylevel
1 ZEO0 2683 =67 2450 3.3 22147 200 1547 .00
14.00 1444 1478 15.00 1511 1511 1344 1278 1200
z 27.78 2667 5.5 2444 2.3 222 2111 1556 M4
12583 1333 137 14.00 .47 1422 12583 1222 1150
3 27.44 2639 =5.3 2428 22 2217 2111 1583 %
1167 1222 1232 1157 1100
4 27.00 26.00 16.00 15.00
1050 1111 1161 1111 10.50
5 2644 550 1606 5.1
9.33 10.00 11.00 1056 10.00
3 2578 2488 16,00 5.1
B.17 BED 250 10.00 .30 1067 1053 108 1053 0.67 1030 10.00 250
7 2500 2817 B3 2250 ZL67 2083 20,00 w0 1833 17.50 16,67 1583 5.0
7.00 738 544 200 244 278 10.00 100 1011 0.00 278 544 200
B 2411 2333 2.% 2178 2500 022 1544 18.67 17.89 171 1633 15.56 nm®=
5.8 667 738 s00 B50 5.8 217 933 a3 833 217 BES B50
£ 7311 2238 e 2084 20.22 1850 1878 18,06 17.33 16.61 15.80 1547 M4
a4.67 5.56 633 T 756 .00 B33 856 B&7 B67 B.56 B33 B.OO
1w |zz00 2133 20.67 2000 19.33 1867 18.00 7.3 16,67 16.00 1533 1467 M0
3.50 144 52E &S00 551 7.4 750 738 7.5 BOD 7.8 778 750
11 |2078 2017 8.5 1854 18,33 17.72 1711 16,50 1559 15,38 14.67 1406 B
12
13
0.00 111 211 3.00 378 4.4 500 544 578 6.00 6.1 6.11 6.00

Patient utility table merged hospitals

quality level of 1 2 3 4 5 € 7 B 9 10 1 12 13

199 187 E- 189 LE 175 166 156 144 131 116 1.00
100 135 175 21 267 3.19 375 435 500 559 542 719 .00

z 2.8 267 263 258 252 X 235 225 5 200 LE 169 152
0.8 133 172 1 260 31 366 435 488 556 6.7 703 783

3 X3 338 333 3 319 3.0 300 288 7 260 Fx ) 27 208
0.97 130 187 206 253 3.2 356 413 47 541 6.1 685 754

4 4.18 a1a 208 4.00 381 3.8 360 356 34 335 308 288 268
0.5 135 150 200 244 28 344 400 480 5325 551 667 744

5 5.00 484 486 477 467 4.55 442 427 41 384 ER 355 333
0.8 119 153 it 233 280 331 3.85 444 5.08 575 547 722

6 5.85 578 569 5.58 547 5.33 519 503 4.8 467 447 425 a0z
0.8 111 149 18 212 67 3.16 369 az 488 5.5 625 588

7 675 666 656 6.4 631 6.16 600 583 5.64 544 52 499 475
075 102 133 18 208 2.5 300 352 40 469 533 602 675

] .68 7.58 747 7.33 7.8 7.8 (33 667 647 625 (X3 578 552
0.86 052 122 1% 154 2.36 283 333 388 447 5.0 578 648

E] B.ET &55 842 B B11 7.0 .75 755 7.3 7.40 .86 660 633
0.55 080 108 141 175 218 254 313 L) 424 4.5 552 522

0 9.68 56 241 .25 .08 B.ED RED BAT B2 E00 7.7 .47 T8
525 584

1 &38 B.08
457 564

12 33 .02
0.15 036 080 [+%: ] 122 1% 199 244 k- 347 4.05 457 533

13 13.00 1283 .64 1244 1222 1199 1175 .48 1122 1034 10.64 1033 0.00
0.00 018 042 L) 100 135 175 218 267 3.9 3.7 435 5.00
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Profit table for standalone hospital

qualty level of 1 2 3 a s 5 7 B B 10 11 12 13
merged
hospitals
‘own qualitylevel
1 1400 1283 .67 1050 833 817 7.00 583 4.6 350 EX] 117 0.00
2800 2778 27.84 27.00 w0 2578 25,00 241 2341 2. 2078 1844 1E00)
2 1444 1333 zn 1111 10.00 880 178 667 5.5 444 3.3 2 111
2683 2557 2638 26.00 5.5 2483 2017 2333 2235 ns 2017 1858 17.50)
3 1478 1372 .6 1161 10.56 9.50 B4 738 =1 528 az 317 211
2567 2556 2533 25.00
4 1500 1400 B.00 1200 11.00
2450 2444 2038 24.00 Ba 2311 2250 2178 2054 0.0 1884 17.75 16,50
5 1511 1417 B2 1228 1.3 1038 844 850 7.5 661 5.6 472 378
2333 2333 Bnn 23.00 ne 25 2167 2100 2022 0.3 1833 1722 16,00
] 1511 1922 BB 1244 11.56 1067 78 88D &0 7a1 6z 533 49
22147 2222 2 2200 E ] 2133 2083 2022 1950 1567 17.72 1657 15.50)
7 1500 1417 5.00
2100 2111 1641 15.00
] 1478 1400 544
1253 2000 20,06 20.00 mE 1255 1047 1867 1B.05 2.3 1650 1556 14.50
] 1444 1372 8.0 1228 11.5 1083 1041 838 B 784 .z 650 578
1857 1858 1200 19.00 5.8 1867 1833 17.8 1733 .67 1568 15.00 14.00
w0 1400 1333 .67 12.00 1.3 1067 10.00 833 BT OO .3 667 600
17.50 17.78 17.00 1800 7.8 17.78 17.50 17.44 1651
11 1344 1283 72 1161 11.00 1039 478 847 B56
1633 1667 168 17.00 1688 1667 163 1589 153 1467 1359 13.00
1z 1278 1222 .67 11 10.56 1000 B4 BES BB 778 Tz 667 611
13
1944 14.78 1500 1511 1511 15.00 14.78 1444 1344 1278 1200
Patient ity for standalone hospial
quality level of L 2 3 4 5 6 7 ] £l 10 11 12 13
merged
hospitals
own qualitylevel
1 100 1] 057 0.9 0E% 0.8 075 0.66 0.56 044 031 016 0.00
2.00 288 342 41 500 585 675 788 67 ELE) 1075 1185 13.00
z 1% 133 130 125 118 FELY Loz 042 0.50 067 [ %] 036 018
150 267 338 414 4z4 578 556 758 A5 L 1060 1168 128
3 17 172 167 160 153 1M 133 122 108 054 0.7 060 042
1a7 263 333 EX- ] 556 TAT a4 241 1044 1152 1259
4 218 214 2408 2.0 LEL LED 156 14 135 L6 08D 0.60
150 258 337 40 A77 5.58 544 733 837 835 10327 1133 1244
5 267 260 253 24 233 ] 208 184 178 160 142 L2 100
168 252 348 EE- 457 s.a7 631 748 il BOE 10.08 1113 1222
6 318 ESTY 342 2.8 280 2.8 252 236 218 200 L0 158 135
18 244 340 EE: 455 533 516 703 7.8 EBED 958 1082 118
7 37 366 356 3m 331 3.6 300 283 260 240 .z Log 175
LTS 235 300 EL] 44z 5.0 500 [ 275 BES EX) 1058 1w
8 435 azs 443 4.0 385 3.68 352 333 EE= 282 .68 244 248
166 2325 2EE EL ) 437 5.08 563 667 15 BAT LX) 1044 1148
] 5.00 488 475 460 Err az .08 388 3.6 340 3.9 o4 267
156 213 2375 L 411 LY 554 547 7.3 524 XL 1049 1122
10 5.6 556 541 5.5 508 a8 260 447 4 400 37 347 318
14 200 250 3ix 350 167 544 625 710 OO0 8.8 252 1081
1 X3 627 611 599 575 5.5 533 510 486 450 4.3 05 375
13 LES 244 EL 375 LX) 522 502 &E5 774 .67 253 10,64
1z 7.8 703 6ES 6.6 647 635 602 578 552 525 a9 467 435
116 168 227 i 355 435 458 578 [ ] 74T 8.38 233 1033
13 B0 TE3 764 7.4 722 6.99 675 648 622 584 5.64 533 500
100 152 208 28 333 @ 475 552 [+:] 718 5.08 202 10,00
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Profit table for merged hospitals [Synergy Treatment]

quality level of 1 z 3 4 5 6 7 F] E] 10 11 12 13
standalone
hespital
own qualitylevel
1 2854 2735 %16 2487 FER ] 2258 2141
14.00 1444
2 2800 2775
1253 1333 1263 1232 1150
3 820 2808 1685 5.2
1167 1222 122 1167 1100
4 2043 2834 1744 1535
10.50 JEEL] 1161 1111 1050
5
]
7
5
EX::} 667 738 00 £.50 588 817 933 238 933 8.0 BES 850
] 2060 2BET 7 2682 25.00 2087 2405 B2 2230 2. 2035 1042 18.50
467 556 533 7.00 756 B.00 £33 BEE BT BET E.56 833 BOD
w0 2843 2854 0.6 2676 25.8 2487 24.08 B 230 L4l 2051 1062 1873
3.50 444 528 500 (158 741 750 738 700 BO0 7.8 778 750
1 |z 2834 .98 2662 25,77 2291 2405 B 233 L0 2061 1975 8.8
23 333 422 500 567 622 667 7.00 7z 733 7.3 722 7.00
1 |zeo0 2808 s 2643 25.60 2477 2385 Zaz 2230 147 20:65 18,82 18,89
L7 222 347 400 472 533 553 522 550 667 572 557 650
13 |zm54 2775 *.05 2646 25.37 2458 2378 X 2230 ZLa1 20:61 1082 m.E
0.00 111 241 EL) 378 am 500 544 578 500 6.4 511 500
Patient utility table merged hospitals
quality level of 1 2 3 4 5 ] 7 B ] 10 11 12 13
stand alone
hospital
‘Own quality levd
1 L9 187 Lo 189 LB 175 166 L36 144 13 116
100 135 175 F3) 267 3.0 375 435 500 550 X 7.0 B00
2 268 267 263 2.5 252 2.4 235 225 5 200 LES 169 152
0= 133 172 21 280 EX.S 386 435 A4B8 556 627 703 7E3
3 32 338 333 3.7 318 3.0 3.00 288 275 260 2.4 227 208
0.7 130 167 206 253 EX 3 356 413 475 541 611 [5:3 764
4 418 414 408 .00 381 3.8 360 356 3.41 325 3.08 ZE8 260
0.8 125 160 200 244 2.8 344 400 A80 525 5.8 &57 744
5 5.00 asa 486 a7 457 45 442 427 an 384 375 355 333
LX) 110 153 1ol 233 280 331 385 4. 508 575 547 722
6 585 578 569 558 547 55 519 505 4.8 467 1.4 425 02
[E::3 111 144 181 223 267 316 380 4z 458 5.55 6325 22
7 675 666 656 6.4 631 616 600 583 564 544 522 488 475
07 102 133 189 208 253 300 352 408 458 533 602 675
] 7.8 758 747 7.3 718 B 685 667 647 625 (X 578 552
[X:3 082 122 156 154 236 2E3 333 368 447 5.40 578 548
9 B6 &55 842 87 B11 7.8 7.75 755 7.3 710 6,86 660 633
0.5 050 108 141 178 2.1 254 343 a8 424 a6 552 522
10 EX-] 56 841 9.5 .08 B 69 847 821 00 1.7 747 718
160 5325 584
1 BT B3E BOE
a3 457 560
1z EX=1 833 .02
016 036 0.50 L) 122 1.58
13 13.00 1283 12,60 1244 1z 1199 175
o 010 042 oe 100 135 175 210 287 340 3.7 435 500
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Profit table for standalone hospital [Synergy Trestment]

quality level of 1 z 3 4 5 6 T B El w0 11 12 13
merged
hospitals
“own qualitylevel
1 14,00 1283 .67 1050 833 817 7.00 583 a.67 350 2.3 117 0.00
2554 2850, 2230 2843 =8 2870 2873 287 2350 2.3 2820 2850 2854
2 1444 1333 2 1111 10.00 B8 778 667 5.56 a4 X 222 111
2735 2735, 2808 2834 ®5 2867 2874 2B 2857 2854 2834 2808 7.7
3 1478 1372 .6 1161 10.5 2.50 a44 738 633 528 4.z 317 211
2616 2658, 6% 2725, 7.4 2765 2775 277 2775 7.6 2748 2725 263
4 15,00 14.00 5.0 12.00 11.00 1000 2.00 800 7.00 600 5.00 400 300
2497 2544 pLY:] 2616 B8 2662 2576 268 2582 5.7 2662 2643 2615
5 1511 1447 B2 1238 18 1039 244 850 7.56 661 5.6 472 378
2378 2438 2a7 2507, .37 2560 2577 2586 2550 5.5 2577 2560 25,37
6 1511 14322 5.3 1244 1.5 1067 a78 889 500 741 6,22 533 244
2258 PR pEL] 2388 n3 2458 2477 2001 2497 .7 2401 2477 24.38
7 15.00 1447 B3 1250 1.6 1083 10.00 847 833 750 6.67 583 5.00
214 2157, 2245 2258 BE 2355 2378 3% 2405 .06 2405 2385 2378
] 1478 14.00 Bz 1244 1Le7 1083 1011 833 556 178 7.0 622 544
2022 2081 2134 2150 2: 2253 2279 2% 2312 n.19 2349 2342 2259
° 1449 1372 6.0 1228 11.5% 1083 1041 939 8.6 794 1.z 650 578
1903 1965 0z 2071 nm 2150 2180 26 2220 2.30 2233 2230 221
10 |1400 1333 e 1200 s 1067 10.00 833 867 800 7.3 667 600
17.84 1850 1208 1862 0.08 2048 2051 2108 2127 20 2147 2147 2141
1 1344 1283 oz 1161 1100 1038 878 847 B.5E 794 7.3 672 611
1665 1734 17.97 1853 bET) 1845 1852 2012 2035 20.51 2061 2065 2061
12 1278 1222 .67 111 10.5 1000 844 889 8.3 7.78 .z 667 611
15.45 1619 1685 17.44 m.a7 1843 1883 1915 1942 B 1975 1982 188
13 |1z00 1150 .00 1050 10.00 9.50 00 850 8.00 750 7.00 650 600
1437 1503 1572 1635 6.9 1741 1781 1830 1850 187 1889 1898 1908
Patient utility table for sandalone hospital
quaiity level of 1 z 3 a 5 5 7 5 ] 10 1 12 13
merged
hospitals
“own qualitylevel
1 100 009 057 0.8 0ES 08 07s 066 0.56 043 0.3 016 0.00
2.0 269 342 418 500 5.85 675 758 67 258 1075 1185 13.00
z 135 133 130 15 118 11 Loz [T 0.80 067 0.2 036 049
19 267 338 am asa 578 666 758 85 955 1060 1168 128
3 17 172 167 LE0 153 14 133 122 L8 084 0.78 0.60 042
197 263 333 a0 486 5.8 656 747 a4z 241 1044 1152 128
a 218 214 208 2.0 151 LEL 169 156 L1 125 .08 0.89 0.69
18 258 337 a0 477 5.58 544 733 237 935 1027 1133 1200
5 2.67 260 253 ., 233 2z 208 184 L7 160 142 112 100
188 252 319 38 67 5.47 631 718 a1 208 1008 1113 123
5 3.9 341 302 28 280 267 252 236 218 200 .80 158 135
1.8 244 3140 38 455 53 616 703 78 838 9.8 1082 1188
7 375 366 356 3, 331 316 300 283 264 244 2 189 175
175 235 300 EX::) 442 5.18 600 655 75 589 9.67 1068 1
] 4.3 425 413 4.0 385 368 352 333 3.5 282 FX) 244 249
166 235 288 3% 437 508 583 857 7.5 247 .4 1044 11409
9 5.00 488 475 a.60 a4 a7 08 388 3.6 344 3.0 204 267
1.5 213 275 341 411 a.85 564 847 73 524 518 1013 nz
10 5,68 556 541 525 508 48 468 aar a4 400 3. 347 349
140 200 260 EVL) 3ga a.67 544 8§25 740 200 B3 992 108
1 6.2 627 611 5.8 575 5.5 533 540 4.8 450 a3 405 375
131 185 244 308 375 a.47 522 602 656 774 B.67 963 106
12 7.8 703 685 .67 647 625 602 578 EX] 525 a.97 467 435
115 189 227 28 355 235 ass 578 &80 747 538 933 1033
13 B0 783 764 7.4 722 680 675 648 622 594 5.60 533 5.00
100 152 208 168 333 a0 475 552 633 718 5.08 502 10,00

Note that given hospital

. 2+t 271
according to By = [ v+gq —tsds+ [’

1,491-90

% v+q —tsdsand Bp =2 [s

1
byB,=Zfogv+q,—tsds+fo?r

for insiders and outsiders, respectively.
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v+ q; —tsds. The term
indifferent patient located between hospital i and hospital j. Post-merger patient benefit is given

1

+

d0-1
2t p4qgo—tsds

i’s quality choices, the pre-merger patient benefit is calculated

A

zij denotes the



