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Abstract

Since the introduction of the DRG system in 2004, the German hospital market 
experienced a stream of consolidations in terms of mergers and acquisitions, resulting 
in a decreasing number of hospital owners. In this study, I examine the ex ante 
characteristics of hospitals prior to a merger or an acquisition occurring between 2005 
and 2010 in Germany, predominantly focusing on the fi nancial conditions of hospitals. 
The results reveal that hospitals with a higher probability of default and less liquid 
resources are more often the targets of acquisitions. On the other hand, hospitals with a 
lower equity-to-assets ratio exhibit a higher probability of merger. This pattern can be 
explained by diff erent motives and rationales of hospital chains and potential investors.
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1 Introduction

During the last decade, the German hospital market has been subject of considerable develop-
ments, which were constituted by the medical-technical advancement, structural changes in the
health care sector and an increasing importance of the financial conditions of hospitals (Schmidt
and Möller, 2007). Especially, the introduction of the DRG (Diagnosis Related Groups) system
in 2004 and steadily decreasing investment subsidies on the part of the federal states intensified
competition among German hospitals. Since then, the hospital market experienced a stream of
consolidations in terms of mergers and acquisitions (M&As), resulting in a decreasing number
of hospital owners as shown in recent studies: Schmidt (2012) deals with the increasing con-
centration on the level of hospital ownership, showing a decreasing number of hospital owners.
Augurzky et al. (2013) show that 1,399 hospital owners administered all German hospitals in
2003, whereas only 1,121 hospital owners remained in 2011.

In this paper, I analyze the ex ante characteristics of hospitals prior to a merger or an acquisition
occurring between 2005 and 2010 in Germany. Understanding the factors influencing M&As in
the hospital market has relevance for policy makers. Most often concerns regarding antitrust
regulation are mentioned in the context of market consolidation. For Germany, Hentschker et al.
(2014) and Coenen et al. (2012) highlight that antitrust authorities, although engaged in M&A
activities since the early 2000s, seem to have too high antitrust hurdles for the hospital market
that do not prevent a higher concentration in the market accurately. They recommend to lower
such hurdles for hospital mergers and to improve criteria for a clearer distinction of hospital
markets. By avoiding a hospital closure due to a takeover, this transaction might be used as a
justification for overlooking concerns with antitrust laws (Sloan et al., 2003). Nevertheless, such
a transaction has to be assessed by antitrust regulators with respect to the competition in the
regional hospital market. Another argument for the policy relevance of this issue is mentioned
by Sloan et al. (2003). They show a trade-off in health policy decisions, insofar that the variety
of objectives pursued by policy makers with the aim of increasing competition may come along
with concomitant effects of increased risks of hospital closures or other negative impacts to local
municipalities. Thus, a change in the environment of hospitals may have an impact on their
likelihood to change the ownership or to exit the market. Therefore, it is necessary to understand
the factors that are associated with M&As in order to allow the identification of potential targets
of an ownership change or a closure. Sloan et al. (2003) recommend assistance programs for poor
performing hospitals with the intention of improving their conditions to survive in the market.

So far, the majority of the existing literature is concerned with the effects caused by consolida-
tions.1 However, the drivers of consolidations have been examined by a few earlier studies for the
US hospital market. The most frequently discussed evidence of determinants of consolidations is

1A wide range of studies have analyzed the effects on cost savings (see e.g. Kjekshus and Hagen 2007; Dranove
and Lindrooth 2003; Shen 2003; Spang et al. 2001; Connor et al. 1998; Dranove 1998) or the impact on profitability
(see e.g. Town et al. 2004; Shen 2003) after mergers in health care markets.
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documenting the role of financial characteristics of hospitals. Sloan et al. (2003), Feldman et al.
(1996) and McCue and Furst (1986) present evidence for a significant influence of the profitability
and the capital structure of hospitals on the probability of conversion. Due to this significant
role of financial conditions, this paper focuses in particular on its influence on the probability of
M&As. Financial difficulties of hospitals may be a reason for the ongoing consolidation in the
market (Hentschker et al., 2014). Especially against the background of decreasing investment
subsidies by federal states, the question arises whether hospitals that are not able to finance
investment gaps are more often the targets of consolidations.

I contribute to the existing literature by presenting first empirical evidence for the determinants
of consolidations for the German hospital market, with differentiating between hospitals that
were targets of either a merger or an acquisition. Since motives and rationales causing such
transactions can differ significantly, it is important to emphasize the difference between the
types of consolidation (Bowblis 2011; Harrison 2007).

M&As are still an important subject in the German hospital market. It is likely that consoli-
dations will continue in forthcoming years. Proponents of hospital mergers often refer to the
“restructuring” hypothesis, i.e. inefficient management behavior or inefficient structures within
a hospital can be abolished after a merger or an acquisition takes place (see e.g. Jarrell et al.
1988). Furthermore, such a transaction can be regarded as an option for hospital survival rather
than drop out of the market, i.e. a hospital closure can be avoided due to a takeover (Sloan
et al. 2003; Dor and Friedman 1994). In the context of antitrust law this issue has a significant
economic relevance. When a takeover of hospitals with weak financial conditions is able to avert
a hospital closure, policy makers should balance whether antitrust regulations come into effect
and prohibit a transaction, or whether a transaction should be accorded to ensure the regional
provision of hospital capacity.

The paper is organized as follows: Section 2 provides a brief outline of the institutional back-
ground of the German hospital market. Section 3 describes the data and Section 4 presents the
estimation strategy. Result are presented in Section 5. Finally, I conclude in Section 6.

2 Institutional background

The financing of German hospitals is based on a dualistic financing system distinguishing between
running costs and investment costs. First, running costs of hospitals are covered by health
insurers or privately financed by patients. In 2004, an institutional reform with the introduction
of a prospective payment system with DRGs came into effect. Within the DRG system hospitals
are remunerated via case-based lump sums.2 The DRG system sets incentives for hospitals to

2For a detailed overview about the development of the reimbursement systems in the German hospital market
see Rau et al. (2009).
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work more efficiently emphasizing financial sustainability (Augurzky et al., 2012). The second
pillar of this dualistic financing system is related to capital expenditures, i.e. expenditures for
investments in buildings and equipment. Officially, the German federal states should carry
investment costs for hospitals. Augurzky et al. (2010) show that, in fact, only about 50% to 60%
of investments are financed by the federal states. The difference in investment expenditures has
to be paid by the hospitals themselves. Consequently, investment expenditures are increasingly
financed by current receipts or external capital. Heß (2006) shows that access to capital markets
is becoming an important issue for hospitals. Therefore, creditworthiness is a relevant factor of
sustainability to survive in the market. For the next years the federal states cannot guarantee to
disburden hospitals, since they have conditions to consolidate their budgets (Lauterbach et al.,
2009).

During the last 20 years, hospitals were subject of two privatization waves. The first wave oc-
curred in the early 1990s after the German reunification, since hospitals in the former German
Democratic Republic have been bought by private investors or hospital chains. This first priva-
tization wave explains the large share of private hospitals in East Germany. The second wave of
privatizations began in 2000 (Schulten, 2006). Due to high market entry barriers and significant
entry costs, entering the hospital market is inhibited to a large extent. Private owned hospital
chains avoid these barriers as they enter the market via acquisitions of financially stricken hos-
pitals (Schwierz, 2011). Some authors argue that financially distressed hospitals are preferred
targets of acquisitions, e.g. Stumpfögger (2009) notes that such hospitals are more attractive to
potential buyers due to their lower price. Thus, acquirers benefit from a relatively low price to
which a hospital in a bad financial situation is disposed. In contrast, a hospital chain with expan-
sion efforts can have an interest of incorporating promising hospitals with financial soundness.
A hospital owner interested in selling a facility could enhance efficiency reserves in the pre-sale
period to improve his bargaining position and to achieve a higher price. However, until now,
there is no empirical evidence for cherry picking of lucrative hospitals (Augurzky et al., 2009).
Rather, the acquirers have to meet certain agreements. When buying a hospital, agreements
for investment expenditures constitute a component in the contract of sale. The aim of such
agreements is to improve the infrastructure of the hospital to reach efficiency in the operational
processes (Stumpfögger, 2007).

Beyond sales to competitors, some hospital owners transformed their legal form, especially hos-
pitals in public ownership. Formerly included in the budgets of communities, numerous hospitals
changed their legal form into public owned limited liability companies, i.e. a status under private
law (Schulten, 2006). Compared to other industrialized countries, Public-Private-Partnerships
(PPP) do not play an important role in the German hospital market (Rupp, 2007).

During the last decade, mergers, acquisitions and closures caused dynamic changes within the
hospital market. Especially the appearance of M&As increased considerably during this period.
These consolidations are observable both, on a local and on a supra-regional level (Hentschker
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et al., 2014).3 Hospitals that undergo a merger or an acquisition experience a restructuring in
their ownership, while closed hospitals drop out of the market. A precise distinction between
merged and acquired hospitals is necessary, because both exhibit different types of change in
ownership. A merger among hospitals is defined as a transaction between at least two hospital
companies. When the respective hospital companies establish a new common hospital chain, the
involved hospitals are denoted as merged hospitals. In contrast, an acquisition is defined as a
transaction, in which a particular hospital, or a whole hospital chain, is incorporated into an
existing hospital chain. In the case of mergers the former owner is still holding shares of the
new established hospital chain, while in the case of an acquisition hospital ownership changes
completely. This definition of merged and acquired hospitals corresponds largely to Harrison
(2007) and Cuellar and Gertler (2003).4 They define a merger as a transaction of separate
hospitals coming together in a new entity under a shared license. This type of transaction
occurs often among adjacent hospitals located in the same region. In contrast, an acquisition
is characterized as a transaction in which hospitals are incorporated into a common governing
body.

From a management perspective M&As can be used as strategic instruments to reorganize struc-
tures within hospitals by relaxing institutional and organizational constraints.5 Krishnan et al.
(2004) show that hospital companies use mergers as a possibility to reconfigure the product-mix
after the merger towards more profitable services. Consolidations are often accompanied by re-
ductions in the staff-to-patient ratio (Shen 2003; Mark 1999). By means of internal benchmarking
the in-hospital processes can be optimized, e.g. due to the appearance of learning curve effects
(Neubauer, 1999). Consolidations may provide a way of financial improvement that ensures a
sustainable survival in the hospital market. The listed improvements are manifold: Sloan et al.
(2003) and Cutler and Horwitz (2007) regard a merger as an opportunity to achieve a better and
cheaper access to equity capital. Neubauer and Beivers (2006) show an easier access to capital
by private hospital chains that are listed on the stock exchange. In order to improve the financial
situation, a merger builds an occasion for reallocating assets to a more efficient use (Hansmann
et al., 2003). Other motives for consolidations are efforts to reduce costs and reputation en-
hancements (Dranove and Shanley, 1995). From the perspective of multihospital chains other
characteristics are crucial: Higher specialized hospitals are more interesting for chains, as they
are seeking to diversify their offered services. Accordingly, hospital chains may prefer low-risk
and well-managed facilities (Dor and Friedman, 1994).

3Consolidation on a local level is characterized by the formation of small hospitals to a hospital system. The
formation of a hospital chain that operates across different local hospital markets can be defined as a consolidation
on a supra-regional level.

4Harrison (2007) adopts the definition of M&As by the American Hospital Association.
5For general considerations on organizational restructuring within hospitals see Lee and Alexander (1999).
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3 Data

The main data source used for the empirical analysis is the annually published hospital register
by the German Statistical Office. The hospital register comprises about 95%-97% of all German
hospitals and provides information on ownership status and the number of beds.6 Data on
financial characteristics are obtained from the Dafne database, which provides data on balance
sheets and profit and loss statements of German hospitals. Data on regional characteristics are
obtained from the Federal Office for Building and Regional Planning (BBSR).

Information on M&As of hospitals were investigated and prepared by the author. I documented
establishments of new hospital chains, takeovers of hospitals and transactions of hospital shares
when new investors purchased assets of particular hospitals or hospital chains. These compre-
hensive information allow me to take into account corporate integration in terms of relationships
between parent hospital companies and their subsidiary companies. Hence, it enables the identi-
fication of actual changes in ownership until 2010. Further, these information on consolidations
enable the assignment of each hospital to its de facto owner and to determine whether a hos-
pital is a member of a hospital chain.7 Official data, like the hospital register by the German
Statistical Office, assign hospitals to a corresponding owner. However, these assignments do not
always allow for correct inference about the de facto owner, because often subsidiary companies
are displayed and not the parent hospital company that holds the assets. Since official data do
not account for the complex corporate integration of hospital chains, these assignments do not
reflect the actual ownership adequately. Furthermore, if a takeover of a hospital or a hospital
chain occurs, the name of the hospital company sometimes remains unchanged, even though a
new owner is holding the assets. This circumstance is also not evident in official data. For this
reasons, my documentation of actual ownership and M&As can be regarded as highly superior
to publicly available hospital data.

The unit of observation is the hospital. To ensure a consistent sample, not all hospital types are
included. Military hospitals and university hospitals are excluded, because they have also other
fields of activity, such as teaching. Furthermore, hospitals without a medical service contract,8

purely psychiatric hospitals and day hospitals are excluded from the sample. Finally, the sample
covers only acute care hospitals and includes information on 567 balance sheets covering 731
hospitals for the period 2005 to 2010. Since some balance sheets are available on the hospital
company level, a balance sheet can cover more than only one hospital. In the empirical analysis,
standard errors will be clustered on the balance sheet level to ensure accurate standard errors. In
total, the sample comprises 54 merged and 76 acquired hospitals. Closed acute care hospitals are

6Only hospitals that agreed to the publication of their data are included in the hospital register.
7For this analysis, a hospital chain is defined as a hospital owner with at least conducting two hospitals.
8To provide medical treatments for patients in the statutory health insurance, a hospital needs a medical

service contract. Otherwise, treatments will not be covered by statutory health insurances. Hospitals without a
medical service contract are e.g. purely plastic surgery clinics.
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not considered, due to missing data.9 The sample has been compared to the whole population
of acute care hospitals to ensure representativeness.10 Public and private not-for-profit (PNFP)
hospitals are somewhat overrepresented in the sample, while private for-profit (PFP) hospitals
are underrepresented. Over all types of ownership the sample includes larger hospitals. The
included public hospitals operate in a status under private law, i.e. they are obligated to publish
their balance sheet as private hospitals are.

I use conventional financial figures as well as a more comprehensive financial indicator to examine
the effects of financial conditions on the probability of a merger or an acquisition. The chosen
financial variables are according to previous literature: Sloan et al. (2003) use the operating
margin to display the profitability and the debt-to-capitalization ratio for displaying the capital
structure of hospitals. Similar figures are used by Feldman et al. (1996). In addition to indicators
for profitability and the capital structure, McCue and Furst (1986) use ratios of current assets
to current liabilities for capturing the liquidity of hospitals. These ratios shall reflect the ability
of a hospital to meet current financial obligations.

For the underlying analysis, I use three conventional financial indicators representing the prof-
itability, the capital structure as well as the liquidity of hospitals. First, to depict the profitability
of a hospital, the EBITDA margin is included to reflect the hospital’s operational performance
before investment expenses. Next, the equity-to-assets ratio is used to display the capital struc-
ture of the hospital. A high equity-to-assets ratio constitutes a better financial soundness, due to
a higher safety buffer in case of potential losses or the risk of default. Furthermore, the cash flow
is used as a measure for the liquidity of a hospital. The higher liquid resources of a hospital are,
the more a hospital should be able to fill potential gaps in investment expenditures, which should
be associated with a lower probability of consolidation. Finally, I include a more comprehensive
indicator, the probability of default (PD), that is used as an all-encompassing measure indicating
the financial sustainability of a hospital and its ability to survive in the market in the long run.
The PD displays the probability which a hospital is predicted to default within one year. It is a
preferred indicator by institutional creditors to rate companies and it is an accredited measure
of financial performance, since it has been already used in the literature (Augurzky et al., 2012).

The PD is calculated from 11 financial figures that are reported in the balance sheet.11 A simul-
taneous inclusion of all financial variables can lead to multicollinearity, because the calculation
of the PD covers the other three financial variables. For this reason the model will be estimated
in two specifications, each including another set of financial variables: Model I includes only the
PD, while Model II comprises the other three financial variables.

9Balance sheet data on closed acute care hospitals prior to the closure were not available for the period 2005
to 2010.

10A comparison of sample and population statistics is provided in Table A1 in the Appendix.
11A detailed overview of the calculation of the PD is provided in the Appendix.
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Table 1: Descriptive statistics

Unconsolidated Merger Acquisition

Variable Mean St. D. Mean St.D. Mean St. D.
PDt−1 0.010 (0.020) 0.008 (0.015) 0.021 (0.037)
EBITDA margint−1 0.041 (0.048) 0.025 (0.022) 0.030 (0.064)
Equity-to-assets ratiot−1 0.239 (0.153) 0.187 (0.110) 0.219 (0.138)
Cash flowt−1 0.033 (0.046) 0.021 (0.028) 0.012 (0.053)
Publict−1 0.397 (0.489) 0.630 (0.487) 0.382 (0.489)
PNFPt−1 0.409 (0.492) 0.370 (0.487) 0.474 (0.503)
PFPt−1 0.191 (0.393) 0.000 (0.000) 0.145 (0.354)
Bedst−1 317.9 (252.9) 302.2 (181.7) 237.4 (161.9)
Chain membert−1 0.574 (0.495) 0.611 (0.492) 0.500 (0.503)
Ruralt−1 0.199 (0.246) 0.225 (0.264) 0.265 (0.265)
East Germanyt−1 0.227 (0.419) 0.389 (0.492) 0.184 (0.390)
Share 65+t−1 0.203 (0.022) 0.206 (0.026) 0.205 (0.019)
Household incomet−1 1,532 (226.2) 1,412 (181.0) 1,516 (177.8)
2005 0.087 (0.282) 0.185 (0.392) 0.039 (0.196)
2006 0.138 (0.345) 0.185 (0.392) 0.145 (0.354)
2007 0.191 (0.393) 0.111 (0.317) 0.237 (0.428)
2008 0.186 (0.389) 0.241 (0.432) 0.211 (0.410)
2009 0.200 (0.400) 0.185 (0.392) 0.092 (0.291)
2010 0.197 (0.398) 0.093 (0.293) 0.276 (0.450)
Number of hospitals 696 54 76
Number of balance sheets 544 39 53

Notes: Based on 3,098 observations.

Sample means are presented in Table 1.12 Hospitals with a good financial soundness are charac-
terized by a low PD. On average, all unconsolidated hospitals in the sample exhibit a PD of 1.0%.
Merged hospitals do not differ significantly from unconsolidated hospitals, while acquired entities
are associated with a significantly higher PD of 2.1%. The EBITDA margin of unconsolidated
hospitals has a value of 4.1%. Both, merged as well as acquired hospitals, have a lower EBITDA
margin compared to unconsolidated hospitals with 2.5% and 3.0%, respectively. Though, only
the difference between unconsolidated and merged hospitals is statistically significant. Uncon-
solidated hospitals have a share of equity assets of 23.9%. A slightly lower share is attributed
to acquired hospitals with 21.9%, while merged hospitals exhibit a significantly lower equity-
to-assets ratio of 18.7%. Furthermore, consolidated hospitals are afflicted with less liquidity in
terms of cash flow. To ensure comparability, the cash flow is presented in relative relation to the
balance sheet total. Merged (2.1%) as well as acquired hospitals (1.2%) possess a significantly
lower cash flow compared to unconsolidated ones with about 3.3%. However, on average merged
hospitals have a rough twice higher share of liquid resources compared to acquired hospitals. At

12Variable definitions and significance levels of a two group mean comparison test between the means of the
alternatives are provided in Tables A2 and A3 in the Appendix.
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first glance, hospitals that are targets of acquisitions exhibit a worse financial situation due to a
higher PD and less liquid resources. In contrast, hospitals that are involved in mergers exhibit
better financial conditions than acquired hospitals.

An interesting finding is that PFP hospitals are not targets of mergers in the sample. About two-
thirds of all merged hospitals were publicly owned before the merger took place; the remaining
one-third can be referred to formerly PNFP owned hospitals. However, among acquired hospitals
formerly PNFP owned represent the majority with about 47%, followed by formerly public
hospitals with 38%. At last, 15% of all acquired hospitals were formerly in PFP ownership.
Hospitals becoming a target of acquisition are considerably smaller in size, while the number of
beds does not differ significantly between merged and unconsolidated hospitals. Differences in
chain membership are not statistically significant, but the share of chain members among merged
hospitals is higher than of unconsolidated and being smaller among acquired hospitals.

4 Model

To analyze the determinants of M&As a multinomial model framework is appropriate, since a
hospital faces different types of consolidation. Previous studies examining the determinants of
consolidations in hospital markets use a multinomial logit model (Sloan et al. 2003; Feldman et al.
1996). To obtain a multinomial logit model the error terms are assumed to be identically and
independently distributed as a log Weibull distribution. In this setting the choice probabilities
are denoted as

P (yit = m) =
exp(xit−1 · βm)∑J
j=1 exp(xit−1 · βj)

(1)

with yit representing the type of consolidation of hospital i in year t. The choice set of each
hospital covers three alternatives, i.e. Merger, Acquisition and Unconsolidated, with the latter one
used as the base group. The covariates in the vector xit−1 include hospital-specific characteristics
and regional control variables. The hospital-specific covariates include general information on the
hospital, such as its ownership type or its size as well as financial performance measures based on
balance sheet data. Covariates will be included with a lag of one year, since it is assumed that a
consolidation in a particular year is influenced by factors from the previous year. Furthermore,
the lagged structure of covariates ensures that potential endogeneity problems are diminished,
especially with respect to financial covariates. Otherwise, a consolidation that takes place may
have an influence on the financial situation of a hospital in the corresponding year.

However, applying a multinomial logit model is associated with some limitations. The first
shortcoming is the independence of irrelevant alternatives (IIA) assumption (McFadden, 1973).
The IIA assumes the odds between two alternatives j and k to be equal to the odds of a binary
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choice between j and k. Thus, it is assumed that the existence of other alternatives has no
influence on the ratio of choice probabilities between the alternatives j and k. In econometric
terms this means that the off-diagonal elements of the covariance matrix Σ are restricted to
be zero, i.e. the error terms ε are not allowed to be correlated. One solution to overcome the
IIA assumption is the estimation of a multinomial probit model assuming the error terms ε

to be joint normally distributed with ε ∼ N [0,Σ]. In this setting correlation across the error
terms is allowed. Unfortunately, it was not possible to apply a multinomial probit model for
this analysis due to convergence problems with the data. According to Long and Freese (2006),
the application of a multinomial logit model is appropriate when the alternatives in the choice
set are not substitutes among each other and they are clearly distinct. It can acceptably be
said that this condition applies in the case of the consolidation alternatives in the choice set of
hospitals. The alternatives Merger, Acquisition and Unconsolidated are too distinct in terms
of the change in the ownership of a hospital that is associated with each alternative. After a
merger of hospitals the former owners are still holding a part of the assets, whereas an acquired
hospital faces a completely new owner. Unconsolidated hospitals do not experience a change in
their ownership at all. Hence, it can be ruled out that these alternatives are substitutes for one
another, because motives and efforts that are associated with each type of consolidation differ
substantially.

The second limitation is related to the interpretation of the estimated coefficients due to the
nonlinearity of the model. Only sign and statistical significance of the estimated coefficients
can be interpreted, i.e. statements can be made about a positive or negative influence of the
covariates. To assess the quantitative impact of the covariates on the hospitals’ probability of
being merged or acquired, average marginal effects are calculated. For calculating the average
marginal effects of the continuous variables, I follow Long and Freese (2006) by taking the partial
derivative of Equation 1 with respect to the variable of interest:

∂P (yit = m | xit−1)

∂xikt−1
= P (yit = m | xit−1)

[
βk,m|J −

J∑
j=1

βk,j|J · P (yit = j | xit−1)

]
. (2)

As Equation 2 shows, the magnitude of the marginal effects depends on the level of all included
covariates, since their coefficients βk,j|J are included in the partial derivative. Similarly, the
marginal effect for dummy variables, defined as a discrete change, also depends on the level and
the size of all included covariates:

ΔP (yit = m | xit−1)

Δxikt−1
= P (yit = m | xit−1, xikt−1 = 1)− P (yit = m | xit−1, xikt−1 = 0). (3)

For the analysis the used panel data are treated as pooled observations. Applications for multi-
nomial logit models using panel data are quite limited. Haan and Uhlendorff (2006) provide an
application for multinomial logit models with random effects for considering unobserved hetero-
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geneity. They show that for maximizing the likelihood function an integral over the distribution
of unobserved heterogeneity must be solved. The maximization of the likelihood function is only
possible with an approximation of the integral. Thus, unobserved heterogeneity in the model
does not allow for an analytical solution making simulation methods necessary. For taking fixed
effects into account, I estimate binary choice models with fixed effects as a robustness check for
testing the sensitivity of the results.

5 Results

Regression coefficients of the multinomial logit model are presented in Table 2. The columns
comprise the estimated coefficients for the consolidation alternatives Merger and Acquisition,
while they also differentiate between the two model specifications, each including a different set
of financial variables. The coefficients of the two alternatives have to be interpreted with respect
to the reference group of unconsolidated hospitals. Model I includes the PD as financial indicator.
The coefficients of the PD for both alternatives are simultaneously statistically significant at the
1% level (p = 0.0047 ), indicating that a higher PD prohibits mergers, while hospitals with a
higher PD have a higher probability of acquisition. Viewed separately, only the coefficient for
acquisition is statistically significant with a positive sign. Model II comprises the remaining
three financial variables with the coefficients for the equity-to-assets ratio (p = 0.0715 ) and
the cash flow (p = 0.0026 ) being simultaneously statistically significant for both consolidation
alternatives. However, viewed separately, a higher equity-to-assets ratio lowers the likelihood of
a merger, while having no influence on the probability of acquisition. A higher cash flow has an
influence on both the probability of merger and acquisition. On the one hand, more liquidity
of a hospital makes mergers more likely; while, on the other hand, a higher share of liquid
resources prohibits acquisitions. The EBITDA margin has no statistically significant effects on
both mergers and acquisitions.

Considering the remaining hospital characteristics, hospitals in public and PNFP ownership
have a significantly higher probability of merger compared to PFP owned hospitals. This result
is not surprising due to the fact that PFP hospitals are not included in the group of merged
hospitals. Throughout all model specifications, larger hospitals are less likely to be the target of
a consolidation. The coefficients for the chain membership dummy variable are not statistically
significant, though they are indicating a higher probability of merger and a lower probability of
acquisition for chain members.

To assess the influence of financial variables on the probability of merger and acquisition in
quantitative terms, average marginal effects are presented in Table 3. The signs of all marginal
effects of the financial characteristics correspond to the signs of the estimated coefficients. Ac-
cording to Model I, an increase in the PD of 0.1% increases the probability of acquisition of about
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Table 2: Regression coefficients

Model I Model II

Merger Acquisition Merger Acquisition

PDt−1 −6.950 13.112∗∗∗ - -
(9.683) (4.103) - -

EBITDA margint−1 - - −3.765 0.902
- - (4.120) (4.880)

Equity-to-assets ratiot−1 - - −3.454∗∗ 0.141
- - (1.506) (0.900)

Cash flowt−1 - - 5.874∗ −10.142∗∗∗

- - (3.194) (3.542)
Publict−1 15.957∗∗∗ 0.323 15.940∗∗∗ 0.094

(0.407) (0.584) (0.586) (0.687)
PNFPt−1 15.128∗∗∗ 0.608 15.196∗∗∗ 0.429

(0.370) (0.422) (0.466) (0.479)
Bedst−1 × 10−3 −1.891∗∗∗ −1.787∗∗ −1.838∗∗∗ −1.968∗∗

(0.667) (0.733) (0.680) (0.772)
Chain membert−1 0.238 −0.318 0.269 −0.342

(0.311) (0.262) (0.332) (0.264)
Ruralt−1 −1.113 0.633 −1.313 0.807

(0.934) (0.622) (0.827) (0.627)
East Germanyt−1 0.038 −0.455 0.216 −0.503

(0.609) (0.432) (0.563) (0.416)
Share 65+t−1 4.552 6.142 3.740 6.779

(9.019) (6.378) (8.851) (6.362)
Household incomet−1 −2.721∗ −0.723 −2.802∗ −0.618

(1.498) (0.700) (1.433) (0.687)
2006 −0.314 0.789 −0.288 0.805

(0.783) (0.661) (0.797) (0.673)
2007 −1.022 0.950 −0.959 0.988

(0.737) (0.663) (0.752) (0.652)
2008 −0.102 0.820 −0.011 0.912

(0.688) (0.645) (0.705) (0.638)
2009 −0.270 −0.096 −0.166 0.000

(0.763) (0.825) (0.765) (0.822)
2010 −0.923 1.045 −0.765 1.157∗

(0.918) (0.703) (0.917) (0.698)
Constant −15.154∗∗∗ −4.509∗∗ −14.378∗∗∗ −4.306∗∗

(2.665) (2.047) (2.537) (2.142)

Pseudo-R2 0.0807 0.0913
Log-Pseudolikelihood -577.046 -570.410
Wald-χ2 test 5,417.68∗∗∗ 4,134.78∗∗∗
Observations 3,098 3,098
Hospitals 731 731
Balance sheets 567 567

Notes: Robust standard errors in parentheses. Clustered at balance sheet level. The alter-
native Unconsolidated is the base group. ∗p<0.1 ∗∗p<0.05 ∗∗∗p<0.01.
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Table 3: Average marginal effects

Model I Model II

Merger Acquisition Merger Acquisition

PDt−1 −0.122 0.310∗∗∗ - -
(0.165) (0.103) - -

EBITDA margint−1 - - −0.063 0.023
- - (0.066) (0.115)

Equity-to-assets ratiot−1 - - −0.058∗∗ 0.005
- - (0.027) (0.021)

Cash flowt−1 - - 0.102∗ −0.239∗∗∗

- - (0.054) (0.093)
Publict−1 0.267∗∗∗ 0.001 0.266∗∗∗ −0.004

(0.043) (0.013) (0.051) (0.015)
PNFPt−1 0.253∗∗∗ 0.008 0.253∗∗∗ 0.004

(0.040) (0.010) (0.047) (0.011)
Bedst−1 × 10−3 −0.031∗∗ −0.041∗∗ −0.030∗∗ −0.045∗∗

(0.012) (0.018) (0.012) (0.019)
Chain membert−1 0.004 −0.008 0.005 −0.008

(0.005) (0.006) (0.006) (0.006)
Ruralt−1 −0.019 0.015 −0.022 0.019

(0.015) (0.015) (0.014) (0.015)
East Germanyt−1 0.001 −0.011 0.004 −0.012

(0.010) (0.010) (0.009) (0.009)
Share 65+t−1 0.074 0.142 0.060 0.157

(0.152) (0.155) (0.148) (0.155)
Household incomet−1 −0.045∗ −0.016 −0.046∗ −0.013

(0.025) (0.016) (0.024) (0.016)
2006 −0.006 0.019 −0.005 0.019

(0.013) (0.016) (0.013) (0.016)
2007 −0.017 0.023 −0.016 0.023

(0.013) (0.016) (0.014) (0.016)
2008 −0.002 0.019 −0.001 0.021

(0.012) (0.016) (0.012) (0.015)
2009 −0.004 −0.002 −0.003 0.000

(0.013) (0.019) (0.013) (0.019)
2010 −0.016 0.025 −0.013 0.027

(0.016) (0.017) (0.016) (0.017)

Observations 3,098 3,098
Hospitals 731 731
Balance sheets 567 567

Notes: Robust standard errors in parentheses. Clustered at balance sheet level. ∗p<0.1
∗∗p<0.05 ∗∗∗p<0.01.
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3.1%-points at a significance level of 1%. Further, an increase in the PD by about 0.1% would
lower the probability of merger of about 1.2%-points, even though this effect is not statistically
significant. However, it does not mean per se that this effect cannot be significant in economic
terms, as pointed out by Krämer (2011). Hence, an increase in the PD also has substantial
effects on mergers among hospitals. Thus, hospitals that are confronted with a high probability
of default are, on average, less likely to merge.

The column for Model II presents the marginal effects for the set of the other three financial
variables: The EBITDA margin has neither a statistically significant effect on the probability of
merger nor on the probability of acquisition. Compared to the equity-to-assets ratio or the cash
flow, the management board of a hospital has some scope to “adjust” the EBITDA margin within
accounting policies, e.g. by applying different amortization rules. The EBITDA margin cannot
be regarded as the essential fundament of financial sustainability, but rather as a snap-shot of
the financial standing of a hospital. Hence, a potential competitor or investor seeking to buy a
particular hospital would lay his focus on a wide range of financial indicators that display the
financial sustainability of a hospital more suitably. For that, the EBITDA margin may be not a
relevant factor in the context of consolidations.

Instead, the capital structure plays a significant role. A 1% higher equity-to-assets ratio is
associated with a 5.8%-points lower likelihood for a merger, holding the other covariates constant.
One may assume that hospitals with a higher share of equity assets would be attractive to
potential investors, due to a lower debt. Surprisingly, the equity-to-assets ratio has no significant
influence on the probability of acquisition. However, more equity assets seem to decrease the
probability of merger.

A higher cash flow is associated with a reduced probability of acquisition, i.e. a 0.1% higher cash
flow diminishes the probability of acquisition by about 2.4%-points, all else equal. The cash flow
is an important indicator for hospitals since it represents the liquid resources of a hospital. Due
to the lack of subsidy payments by the federal states, most hospitals have to finance investment
gaps by their own. Consequently, those hospitals that have the availability of liquid resources
are more able to fill such investment gaps. The results reveal that hospitals with a lower cash
flow have, on average, a higher probability of acquisition. Hence, hospitals that are potentially
unable to finance investment expenditures have a higher likelihood of being sold to a competitor.
A higher cash flow also tends to increase the probability of merger. Less liquid resources for
filling potential investment gaps may force a hospital chain to incorporate its facilities into a new
hospital chain.

Former public and PNFP owned hospitals are more often the targets of mergers. Furthermore,
the probability of merger and acquisition decreases for larger hospitals. This confirms the hypoth-
esis of a preference towards low-risk entities, since small-sized hospitals may represent low-risk
facilities due to lower costs for restructuring.
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5.1 Robustness check

Robustness checks are performed to test for the sensitivity of the results. First, the multinomial
logit model is re-estimated with the EBITDA margin, the equity-to-assets ratio and the cash
flow inserted separately in the equation, because these financial variables are to some extend
correlated.13 The results show that a higher equity-to-assets ratio has a negative influence on the
probability of merger and a higher cash flow lowers the probability of acquisition. The marginal
effects of both variables are close to the main results. However, the estimated coefficient and
marginal effect of cash flow for the alternative Merger is no longer statistically significant. Thus,
the result that a higher cash flow decreases the probability of a merger cannot be regarded as
robust.

Second, all model specifications are further re-estimated with a sample only covering hospitals
with single balance sheets, since in the main sample a balance sheet can cover more than only
one hospital due to its availability on the hospital company level. On the whole, the effects for
the PD and the cash flow do not change. However, in this setting the effect for the EBITDA
margin for merged hospitals becomes statistically significant with a quite large influence.

Furthermore, binary models were estimated for the pairs Merger vs. Unconsolidated and Acqui-
sition vs. Unconsolidated. For this purpose the binary choice models are estimated via OSL and
fixed effects. The marginal effects of all specifications confirm that a higher equity-to-assets ratio
tends to prohibit mergers. Furthermore, the effects of the PD and the cash flow on the proba-
bility of acquisition are quite similar to the main results, except for the fixed effects estimation
results.14

6 Conclusion

In this study, the ex ante characteristics of German hospitals prior to a merger or an acquisition
are examined. An often mentioned problem for German hospitals is the gap in investment capital,
because the federal states are not able to carry all investment costs. This increases the financial
pressure on hospitals, since they are forced to fill this gap on their own. The question of interest is,
if hospitals with poor financial conditions are more often the targets of consolidations. Following
previous studies, I focus predominantly on financial indicators representing the profitability, the
capital structure and the liquidity of hospitals.

To analyze the determinants of M&As, I apply a multinomial logit model allowing for a clear
distinction between both types of consolidation. The results indicate that hospitals with a higher
probability of default have a higher probability of acquisition. In contrast, a higher share of liquid

13Correlation coefficients of the financial variables are provided in Table A4 in the Appendix.
14The results from the robustness checks are provided in Tables A5 to A12 in the Appendix.
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resources in terms of cash flow lowers the probability of acquisition. Thus, hospitals with a higher
potential to fill gaps in investment capital reveal a lower likelihood of acquisition. Furthermore,
the analysis shows that mergers are more likely among hospitals with less equity assets.

M&As can be regarded as different strategies that are mainly driven by diverse motives of hospital
owners and potential investors. Acquisitions are preferably used by hospital chains to expand
in the hospital market due to high market entry barriers and high sunk costs. With buying
and incorporating a hospital in its network, a hospital chain can enter new regional markets
or diversify its medical services. Acquirers are disposed to buy less risky hospitals. Hospitals
associated with mergers exhibit another pattern. When a hospital chain is willing to merge
it considers mainly hospitals with reasonable financial conditions, while entities with financial
troubles tend to be sold to competitors. Mergers can be regarded as a strategy to establish local
or regional networks, e.g. to provide an adequate provision of health care services in the region.
Hence, two not-for-profit companies are more willing to merge and establish a new common
hospital chain than for-profit companies are. The shareholders of profit-maximizing hospital
chains (PFP) may have no incentives to establish a new chain, but to grow by acquisitions of
new entities.15

M&As are a current issue in the hospital market. Most likely this concentration process will
continue in the future with the formation of local or regional hospital networks. In this context,
antitrust authorities have to assess such transactions more clearly and should define antitrust
hurdles accurately, since these issues have been criticized in former studies (Hentschker et al.
2014; Coenen et al. 2012). For improving the performance of a hospital in order to avoid the
hospital to get in trouble Sloan et al. (2003) recommend assistance programs. Using the example
of North Carolina, where the state introduced a program of technical assistance for hospitals to
ensure their surviving, it is shown that such programs present alternatives to closures. Such an
intervention could be a way to ensure the provision of health care services, especially in rural
regions.

15Actually, not-for-profit hospital companies are allowed to make profits, but they are not allowed to distribute
them among shareholders. Profits can ensure a long-term survival in the hospital market, e.g. by financing
investments (Herr et al., 2011).
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7 Appendix

Calculating the probability of default

As an all-encompassing measure indicating the financial sustainability of a hospital and its ability
to survive in the market in the long run, the probability of default (PD) is calculated from 11
financial figures of a hospital’s balance sheet. The PD displays the probability which a hospital
is predicted to default within one year. To predict the PD for each hospital a logit score by
Engelmann et al. (2003) is applied. The formula to calculate the logit score reads as follows:

Logit score = 5.65− 0.98 · liabilities/assets − 1.37 · bank debt/assets+
2.42 · cash/current liabilities + 2.08 · cash flow/(liabilities-advances)−
0.81 · current assets/net sales − 1.49 · current liabilities/assets−
5.26 · accounts payable/net assets + 0.19 · net sales/assets+
0.28 · (net sales - material cost)/personnel costs+
8.21 · ordinary business income/assets − 0.17 · net sales one year ago.

The conventional benchmark model to predict the probability of default is the Z-Score by Altman
(1968). Engelmann et al. (2003) have shown that their logit score does outperform Altman’s Z-
Score. The PD is an accredited measure to display the financial performance of hospitals, since
it has been used in the literature (Augurzky et al., 2012) and is still employed in the annually
published German Hospital Rating Report (Krankenhaus Rating Report) examining the financial
conditions of the German hospital market (Augurzky et al., 2013, 2014).
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Table A1: Representativeness of the sample

2005 2006 2007 2008 2009 2010 Total

Share of ownership types according to number of hospitals

Sample
Public 52.6% 45.2% 37.8% 37.2% 36.2% 36.5% 39.5%
Private not-for-profit 37.5% 42.7% 42.4% 42.6% 40.0% 38.9% 40.9%
Private for-profit 9.9% 12.1% 19.8% 20.2% 23.7% 24.6% 19.6%

Population
Public 35.9% 34.9% 33.6% 33.3% 32.9% 32.5% 36.3%
Private not-for-profit 41.9% 41.2% 41.7% 41.4% 41.2% 40.9% 41.8%
Private for-profit 22.2% 23.8% 24.7% 25.3% 26.0% 26.6% 21.9%

Share of ownership types according to number of beds

Sample
Public 61.5% 55.3% 50.0% 50.6% 49.2% 49.6% 51.7%
Private not-for-profit 32.6% 38.7% 38.2% 38.6% 36.8% 36.3% 37.2%
Private for-profit 6.0% 6.0% 11.7% 10.9% 14.1% 14.1% 11.1%

Population
Public 46.9% 45.3% 44.4% 44.4% 44.1% 44.0% 44.9%
Private not-for-profit 39.3% 39.1% 39.2% 39.2% 38.8% 38.7% 39.0%
Private for-profit 13.7% 15.6% 16.3% 16.4% 17.1% 17.4% 16.1%

Average number of beds per hospitala

Sample
Public 397.2 409.0 408.9 416.8 422.5 428.4 414.9

(304.2) (305.0) (293.1) (303.1) (312.0) (313.2) (304.7)
Private not-for-profit 295.3 302.8 278.6 277.8 286.1 293.2 287.5

(169.7) (174.0) (176.4) (181.9) (187.2) (200.9) (183.4)
Private for-profit 203.8 167.0 182.5 165.4 184.7 180.8 178.9

(156.2) (129.7) (184.0) (165.2) (164.3) (161.6) (164.5)
All 339.8 334.5 307.7 306.4 309.4 312.3 315.3

(256.6) (251.4) (244.3) (250.2) (253.6) (259.4) (252.4)

Population
Public 341.5 335.3 342.8 346.7 351.0 357.3 340.2

(323.8) (330.4) (334.1) (336.9) (342.8) (352.1) (320.9)
Private not-for-profit 245.3 245.0 244.2 245.8 246.3 249.7 247.0

(164.6) (164.3) (167.4) (172.4) (173.7) (179.4) (166.3)
Private for-profit 161.3 168.7 171.1 169.0 172.6 171.9 154.9

(183.6) (196.4) (198.6) (193.7) (195.1) (193.5) (181.1)
All 255.6 252.4 254.6 254.4 252.2 253.8 256.0

(247.3) (250.0) (251.6) (253.4) (256.2) (261.6) (247.1)

Notes: aStandard deviations in parentheses.
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Table A2: Definition of variables

Variable Definition

PDt−1 Predicted 1-year probability of default, based on logit scores in period t− 1
EBITDA margint−1 Ratio of earnings before interest, taxes,

depreciation and amortization to total revenues in period t− 1
Equity-to-assets ratiot−1 Ratio of equity assets to balance sheet total in period t− 1
Cash flowt−1 Ratio of cash flow to balance sheet total in period t− 1
Publict−1 1, if public hospital in period t− 1, 0 otherwise
PNFPt−1 1, if private not-for-profit hospital in period t− 1, 0 otherwise
PFPt−1 1, if private for-profit hospital in period t− 1, 0 otherwise
Bedst−1 Number of hospital beds in period t− 1
Chain membert−1 1, if the hospital is a member of a hospital chain in period t− 1, 0 otherwise
Ruralt−1 Continuous indicator for degree of rurality in period t− 1
East Germanyt−1 1, if the hospital is situated in East Germany in period t− 1, 0 otherwise
Share 65+t−1 Share of population aged above 65 years in a county in period t− 1
Household incomet−1 Mean income of households in thousand EUR in a county in period t− 1
2005 1, if year 2005, 0 otherwise
2006 1, if year 2006, 0 otherwise
2007 1, if year 2007, 0 otherwise
2008 1, if year 2008, 0 otherwise
2009 1, if year 2009, 0 otherwise
2010 1, if year 2010, 0 otherwise
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Table A4: Correlation matrix of financial variables

EBITDA Equity-to-assets Cash
PD margin ratio flow

PD
EBITDA margin -0.2839∗∗∗

Equity-to-assets ratio -0.3898∗∗∗ 0.2121∗∗∗
Cash flow -0.3759∗∗∗ 0.6626∗∗∗ 0.3172∗∗∗

Notes: ∗p<0.1 ∗∗p<0.05 ∗∗∗p<0.01.
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Table A5: Regression coefficients for single financial variables

Model III Model IV Model V

Merger Acq. Merger Acq. Merger Acq.

EBITDA margint−1 −3.219 −6.156 - - - -
(3.653) (5.139) - - - -

Equity-to-assets ratiot−1 - - −3.008∗∗ −0.950 - -
- - (1.210) (0.880) - -

Cash flowt−1 - - - - −1.131 −9.637∗∗∗

- - - - (3.163) (2.907)
Publict−1 16.355∗∗∗ 0.103 15.658∗∗∗ 0.479 14.897∗∗∗ 0.050

(0.497) (0.623) (0.421) (0.587) (0.434) (0.626)
PNFPt−1 15.571∗∗∗ 0.349 14.929∗∗∗ 0.712 14.095∗∗∗ 0.396

(0.407) (0.423) (0.378) (0.439) (0.394) (0.438)
Bedst−1 × 10−3 −1.907∗∗∗ −1.951∗∗∗ −1.813∗∗∗ −1.891∗∗ −1.879∗∗∗ −1.957∗∗

(0.673) (0.751) (0.676) (0.751) (0.665) (0.776)
Chain membert−1 0.221 −0.316 0.290 −0.276 0.247 −0.345

(0.325) (0.257) (0.310) (0.264) (0.313) (0.263)
Ruralt−1 −1.222 0.721 −1.290 0.741 −1.190 0.792

(0.889) (0.601) (0.820) (0.595) (0.881) (0.616)
East Germanyt−1 0.164 −0.426 0.136 −0.533 0.097 −0.481

(0.577) (0.408) (0.544) (0.423) (0.572) (0.423)
Share 65+t−1 4.066 6.848 4.474 6.598 4.445 6.837

(8.943) (6.294) (8.975) (6.425) (9.014) (6.355)
Household incomet−1 −2.741∗ −0.633 −2.815∗∗ −0.722 −2.737∗ −0.618

(1.473) (0.697) (1.426) (0.723) (1.478) (0.692)
2006 −0.278 0.837 −0.281 0.794 −0.298 0.812

(0.793) (0.663) (0.787) (0.662) (0.788) (0.667)
2007 −0.969 0.992 −0.949 0.943 −0.997 0.995

(0.752) (0.651) (0.739) (0.659) (0.744) (0.656)
2008 −0.057 0.899 −0.006 0.866 −0.083 0.917

(0.703) (0.637) (0.692) (0.641) (0.691) (0.639)
2009 −0.238 0.000 −0.159 0.001 −0.259 0.003

(0.770) (0.818) (0.761) (0.826) (0.761) (0.821)
2010 −0.861 1.156 −0.781 1.118 −0.905 1.165∗

(0.911) (0.712) (0.924) (0.703) (0.914) (0.697)
Constant −15.460∗∗∗ −4.238∗ −14.295∗∗∗ −4.347∗∗ −14.125∗∗∗ −4.243∗∗

(2.678) (2.170) (2.480) (2.106) (2.640) (2.079)

Pseudo-R2 0.0752 0.0784 0.0841
Log-Pseudolikelihood -580.514 -578.474 -574.902
Wald-χ2 test 6,047.64∗∗∗ 3,798.98∗∗∗ 4,223.21∗∗∗
Observations 3,098 3,098 3,098
Hospitals 731 731 731
Balance sheets 567 567 567

Notes: Robust standard errors in parentheses. Clustered at balance sheet level. The alternative Unconsoli-
dated is the base group. The abbreviation “Acq.” stands for acquisition. ∗p<0.1 ∗∗p<0.05 ∗∗∗p<0.01.
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Table A6: Average marginal effects for single financial variables

Model III Model IV Model V

Merger Acq. Merger Acq. Merger Acq.

EBITDA margint−1 −0.051 −0.144 - - - -
(0.060) (0.120) - - - -

Equity-to-assets ratiot−1 - - −0.050∗∗ −0.021 - -
- - (0.022) (0.021) - -

Cash flowt−1 - - - - −0.015 −0.225∗∗∗

- - - - (0.053) (0.073)
Publict−1 0.274∗∗∗ −0.005 0.261∗∗∗ 0.004 0.250∗∗∗ −0.005

(0.058) (0.014) (0.048) (0.014) (0.046) (0.014)
PNFPt−1 0.261∗∗∗ 0.002 0.249∗∗∗ 0.010 0.236∗∗∗ 0.003

(0.054) (0.010) (0.045) (0.010) (0.043) (0.010)
Bedst−1 × 10−3 −0.031∗∗ −0.045∗∗ −0.029∗∗ −0.044∗∗ −0.031∗∗ −0.045∗∗

(0.013) (0.018) (0.012) (0.018) (0.012) (0.019)
Chain membert−1 0.004 −0.008 0.005 −0.007 0.004 −0.008

(0.006) (0.006) (0.005) (0.006) (0.006) (0.006)
Ruralt−1 −0.021 0.018 −0.022 0.018 −0.020 0.019

(0.015) (0.015) (0.014) (0.015) (0.015) (0.015)
East Germanyt−1 0.003 −0.010 0.003 −0.013 0.002 −0.011

(0.010) (0.009) (0.009) (0.010) (0.010) (0.010)
Share 65+t−1 0.065 0.160 0.072 0.154 0.072 0.158

(0.151) (0.156) (0.151) (0.159) (0.152) (0.155)
Household incomet−1 −0.046∗ −0.014 −0.047∗ −0.016 −0.046∗ −0.013

(0.025) (0.016) (0.024) (0.017) (0.025) (0.016)
2006 −0.005 0.020 −0.005 0.019 −0.005 0.019

(0.013) (0.016) (0.013) (0.016) (0.013) (0.016)
2007 −0.017 0.024 −0.016 0.023 −0.017 0.024

(0.014) (0.016) (0.013) (0.016) (0.014) (0.016)
2008 −0.001 0.021 0.000 0.020 −0.002 0.021

(0.012) (0.016) (0.012) (0.016) (0.012) (0.015)
2009 −0.004 0.000 −0.003 0.000 −0.004 0.000

(0.013) (0.019) (0.013) (0.02) (0.013) (0.019)
2010 −0.015 0.028 −0.014 0.027 −0.016 0.028

(0.016) (0.018) (0.016) (0.018) (0.016) (0.017)

Observations 3,098 3,098 3,098
Hospitals 731 731 731
Balance sheets 567 567 567

Notes: Robust standard errors in parentheses. Clustered at balance sheet level. The abbreviation “Acq.”
stands for acquisition. ∗p<0.1 ∗∗p<0.05 ∗∗∗p<0.01.
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