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Applying conventional horizontal merger enforcement rules to
nonpro¢t hospitals is controversial. Critics contend that the di¡erent
objective function of not-for-pro¢ts entities should mitigate com-
petitive concerns about mergers involving nonpro¢t hospitals. We
analyze a merger that reduced the number of competitors (both
nonpro¢t) in the alleged relevant market from three to two. We ¢nd
that the transaction was followed by signi¢cant price increases; we
reject the hypothesis that these price increases re£ect higher post-
merger quality. This study should help policymakers assess the validity
of current merger enforcement rules, especially as they apply to not-
for-pro¢t enterprises.

i. introduction

Although researchers have made innumerable attempts to analyze the
relationship between competition (as proxied by concentration) and
performance (e.g., price), empirical evidence on the actual competitive
e¡ects of horizontal mergers is scarce. Perhaps this is not surprising. When
assessed by contemporary antitrust standards, most mergers (even most
horizontal mergers) do not present a serious risk of competitive harm. The
handful that do typically either will be blocked in their entirety, or
approved conditional on the completion of some remedial action (e.g., the
divestiture of a critical competitive asset to a third party) designed to
ameliorate the risk of competitive harm. Hence, candidates for the study
of (plausibly) anticompetitive mergers will arise only infrequently; when,
for example, the enforcement agencies lose a merger challenge in court,
obtaining no competitive relief, or when the enforcement agencies do not
challenge a transaction for reasons unrelated to the transaction's perceived
competitive e¡ects.

ß Blackwell Publishers Ltd. 2001, 108 Cowley Road, Oxford OX4 1JF, UK, and 350 Main Street, Malden, MA 02148, USA.

63

THE JOURNAL OF INDUSTRIAL ECONOMICS 0022-1821
Volume XLIX March 2001 No. 1

*This article re£ects the views of the authors, not those of Charles River Associates, the
Federal Trade Commission, or any individual Commissioner. We thank Severin Borenstein,
Denis Breen, Dan Hosken, Paul Pautler, Dave Rei¡en, Lou Silvia, John Simpson, and
participants in the FTC seminar series, for helpful comments. Kelly Flynn and Sara Harkavy
provided excellent research assistance. Remaining errors are ours.
{Author's a¤liation: US Federal Trade Commission, 600 Pennsylvania Ave., N.W.,

Washington, DC 20580, USA.
email: mvita@ftc.gov
{Charles River Associates, 600 13th St., N.W., Suite 700, Washington, DC 20005, USA.

email: sbs@crai.com



This paper takes advantage of one of these rare opportunities.1 We
provide an econometric analysis of a horizontal merger in a concentrated
hospital market, Dominican Santa Cruz Hospital's acquisition of its sole
rival in the city of Santa Cruz, California, AMI-Community Hospital.
According to the FTC, only two competitorsöboth not-for-pro¢tö
remained in the relevant market after the transaction.2 Absent substantial
e¤ciencies, or a credible threat of entry, standard antitrust analysis would
predict that an increase in concentration of this magnitude likely would
lead to higher equilibrium prices for both competitors. Consequently, this
transaction would have been challenged by the FTC, had the Commission
been able to intervene before the transaction was completed.3 However,
because the transaction was too small (in absolute size) to trigger the
Hart-Scott-Rodino ¢ling thresholds, the FTC did not receive prior
noti¢cation of the transaction, and the parties were able to consummate
the acquisition before the FTC could seek a preliminary injunction.
Ultimately, the FTC entered into a consent order with Dominican
Hospital, but the decree required only that Dominican notify the
Commission prior to any further acquisitions in the relevant geographic
marketöit did not restore the premerger market structure. For this
reason, this acquisition provides an excellent opportunity to assess, ex
post, the actual, as opposed to the predicted, competitive consequences of
a horizontal merger.

This study should be of interest for at least two reasons. First, as noted,
empirical studies of the price e¡ects of horizontal mergers are com-
paratively rare, notwithstanding their apparent importance to appraising
the e¤cacy of federal merger enforcement policy. Studies such as this
should help policymakers assess whether the enforcement decision rules
embodied in the Merger Guidelines predict with an acceptable degree of
accuracy the competitive consequences of actual horizontal mergers.

Second, and more speci¢cally, the applicability to hospital markets of
the antitrust agencies' approach to horizontal merger analysis (i.e., the
Merger Guidelines) recently has been called into question. A substantial
share of hospital output (approximately 90%) is produced by private and
public nonpro¢t hospitals. Critics have contended that the antitrust
agencies and courts have assumed that these not-for-pro¢t providers seek
maximum pro¢ts, notwithstanding the substantial body of theoretical and

1 Both the Federal Trade Commission and the Department of Justice have unsuccessfully
challenged other horizontal hospital mergers. However, these transactions are less amenable
to empirical analysis than the Dominican Santa Cruz-Community merger because (1) the
transactions are too recent to allow measurement of post-merger market performance, and/
or (2) reliable price data do not exist.

2 See Complaint In the Matter of Santa Cruz Hospital, et al. 188 F.T.C. 382 (1994).
3 See Statement of Chairman Janet D. Steiger in Support of Final Issuance of Consent

Order In the Matter of Dominican Santa Cruz Hospital, et al. 118 F.T.C. 382 (1994).
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empirical analyses suggesting that nonpro¢t entitiesöor more speci¢cally,
certain types of nonpro¢t entitiesöwill eschew opportunities to pro¢tably
exercise market power.4 For example (see Lynk [1995], pp. 440^41), it is
conceivable that a private nonpro¢t hospital sponsored and administered
by the local community, might function something like a consumer
cooperative. If so, the incentives of producers and consumers would be
aligned, and any incentives the hospital might otherwise have to raise
prices anticompetitively would be attenuated. Alternatively, the behavior
of a nonpro¢t hospital whose pro¢ts are used to fund some particular set
of activities valued by the ¢rm's managersöe.g., providing charity care to
the pooröömight be indistinguishable from that of an identically situated
for-pro¢t entity.

Whether the (potentially) di¡erent incentive structure of not-for-pro¢t
hospitals could attenuate the exercise of market power is of more than just
academic interest. The courts that must adjudicate horizontal merger
challenges also have found such arguments compelling. In at least one
case,5 a US Federal District Court found that the nonpro¢t, community-
sponsored status of the merging parties was an important factor in
rebutting an otherwise convincing prima facie case against the merger of
two rival hospitals.

The transaction analyzed here provides an excellent opportunity to
explore these possibilities. The acquiring entity (Dominican Santa Cruz
Hospital) is part of a chain of Catholic hospitals operating in the western
United States. Its sole remaining rival in Santa Cruz county, Watsonville
Community, is a locally-sponsored community hospital. According to the
arguments set forth above, Watsonville Community would appear to be
the type of nonpro¢t hospital least prone to exercise market power; any
such propensity to charge competitive prices would, moreover, place a
powerful post-merger competitive constraint on Dominican's ability to
raise prices. Consequently, an analysis of both entities' post-merger pricing
behavior should provide a valuable insight into the behavior of nonpro¢t
producers.

ii. previous studies of hospital competition

Many studies of hospital competition have been carried out using a variant
of the `Structure-Conduct-Performance' (S-C-P) paradigm. Early (i.e.,
pre-1983) studies frequently found a negative relationship between hospital

4 See Lynk [1995] for a more detailed review of the relevant theory and evidence.
5 See F.T.C. v. Butterworth Health Corporation and Blodgett Memorial Medical Center (US

District Court, Western District of Michigan, Southern Division), September 26, 1996, slip.
op. at 27.
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concentration and costs,6 which usually was interpreted as evidence of
insurance-induced moral hazard. Studies using data from the mid^1980s
and after typically found a positive relationship between concentration and
price.7

While suggestive, these price-concentration studies do not provide direct
evidence of the e¡ects of hospital mergers. One problem with drawing
inferences about the competitive e¡ects of mergers from this literature is
that the results are almost surely sensitive to the way the geographic
markets are de¢ned, since this de¢nition will determine the value of the
concentration index.8

An alternative empirical strategy for assessing the consequences of
merger-induced changes in market structure is to examine directly,
through a comparison of the pre- and post-merger prices charged by the
merged entity (and, perhaps, its plausible rivals). This `event study'
approach obviates the necessity of de¢ning the `relevant market.' If the
merger creates market power, then (after suitably controlling for other
possible shifts in the exogenous determinants of price) one should observe
the merged entity raising its price post-merger. It is unnecessary to identify
the relevant market to carry out this testöat minimum, one requires only
data for the merged entity.

Early applications of the event study method (e.g., Barton and Sherman
[1984]; Kim and Singal [1993]) used a relatively simple speci¢cation: they
analyzed movements in the price of the product a¡ected by the merger,
relative to the price of a substitute product hypothesized to face similar
demand and cost conditions, but una¡ected by the merger. The equality of
pre- and post-merger prices was then tested using a simple t test. Later
implementations of the event study method (e.g., Schumann et al. [1992,
1997]) used a somewhat di¡erent approachöthey estimated a price
equation with data spanning the pre- and post-merger periods.9 The
competitive e¡ect of the transaction was captured with a dummy variable
set equal to one for the post-merger period. This method is potentially
problematic if there are unobserved exogenous determinants of price that
are correlated with the merger dummy. If so, the merger coe¤cient would
re£ect the competitive e¡ects of the transaction, as well as movements in

6 For a comprehensive review of this literature see Pautler and Vita [1994]. For seminal
works see Joskow [1980] and Robinson and Luft [1985].

7 See, e.g., Dranove et al. [1993]; Melnick et al. [1992]; Keeler, Melnick and Zwanziger
[1999]; and Simpson and Shin [1998].

8 For example, see Kessler and McClellan [1999] and Werden [1989]. Only the former have
o¡ered an alternative method for de¢ning antitrust markets. Although there seldom may be
good practical alternatives to patient £ow data, it is nonetheless true that antitrust markets
de¢ned on this basis may lead to incorrect conclusions about the competitive constraints faced
by a particular pair of merging hospitals.

9 The control variables consisted of demand and cost shifters.
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these unobserved price determinants, leading one to incorrectly estimate
the price e¡ects of the transaction.

Below, we propose an empirical framework that combines elements of
the Barton and Sherman, and Schumann et al. approaches. We believe that
this strategy will provide the best method for identifying accurately the
competitive e¡ects of the acquisition. Before setting forth this empirical
strategy, we ¢rst describe in greater detail the events of the Dominican-
Santa Cruz transaction.

iii. history of the transaction

On March 8, 1990, Dominican Santa Cruz Hospital (`Dominican'), a
259-bed, not-for-pro¢t hospital, a¤liated with the Catholic Healthcare
West system, purchased the only other hospital in the city of Santa Cruz,
AMI-Community Hospital (`Community'). Community, which was
a¤liated with American Medical International, was licensed for 180 beds
and was a for-pro¢t entity. Dominican and Community were located
about two miles apart. Five months after the acquisition (August 1990),
Community was converted completely to a nursing home/rehabilitation
facility. The only other hospital in Santa Cruz county was Watsonville
Community Hospital, located about 14 miles south of the city of Santa
Cruz. The city of Santa Cruz is located about 40 miles south of San Jose,
and 80 miles south of San Francisco. Santa Cruz county is bordered on the
south and west by the Paci¢c ocean, and on the north and east by the
Santa Cruz mountains.

Contemporaneous data on patient £ows showed that the overwhelming
majority (about 94%) of the three Santa Cruz county hospitals' patients
resided in Santa Cruz county, and that most (about 97%) Santa Cruz
residents receiving inpatient hospital care received it from hospitals in that
county.10 The patient £ow data also showed that very fewöless than
2.5%öof the patients at the next closest set of competitors originated in
Santa Cruz county.11 In short, there was very little evidence to suggest that
residents of Santa Cruz county regarded out-of-county hospitals as good
substitutes for in-county hospitals, or that Santa Cruz county hospitals
sought to attract patients from outside of the county. Accordingly, the
FTC's complaint alleged that the relevant geographic market was `Santa
Cruz County and/or portions of Santa Cruz County.' Only two

10Nine Santa Cruz county ZIP codes account for over 80% of the privately insured
inpatients at the two hospitals.

11 The next closest competitors (Community Hospital of Los Gatos and Good Samaritan
Hospital) were both located in Los Gatos (Santa Clara County). Both hospitals were
approximately 25 miles (41 minutes driving time) from Dominican Santa Cruz Hospital.
Watsonville Hospital, by contrast, was only 14 miles from Dominican (23 minutes driving
time).
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hospitalsöDominican and Watsonville Communityöremained in this
market post-merger. According to the Complaint, the merger increased
the market share (of patient-days) of Dominican from 62% to
approximately 73%, and increased the market share (of available beds)
from 50% to 73%. The Her¢ndahl-Hirschman Index for the relevant
antitrust market increased by over 1,700 points (from approximately 4,620
to approximately 6,350) when measured by patient-days; and by over
2,300 points (from approximately 3,770 to approximately 6,090) when
measured by available beds. Under the Merger Guidelines enforcement
criteria, a transaction generating concentration ¢gures of this magnitude
would be presumed anticompetitive. Absent compelling evidence that such
a merger would create substantial e¤ciencies, or that the exercise of
market power would be constrained by the threat of entry, normally the
FTC would seek to preliminarily enjoin such a transaction.12 Had the
FTC had the opportunity to seek a preliminary injunction in this case, it
would have done so.13 However, as noted earlier, the small absolute size of
the transaction failed to trigger the Hart-Scott-Rodino ¢ling thresholds,
and the FTC was not able to seek an enforcement action until after the
transaction was completed.

In March, 1993, approximately three years after the merger was
consummated, the FTC accepted a consent agreement with Dominican
Santa Cruz Hospital and Catholic Healthcare West. The consent order did
nothing to restore the pre-merger competitive environment; it required
only that the respondents obtain the Commission's prior approval before
acquiring any other hospitals in Santa Cruz County. Although all of the
FTC Commissioners concluded that the merger probably had created
signi¢cant market power, a majority of the FTC Commissioners concluded
that the agency had few good remedies available to it.14 The acquired
hospital, Community, already had been converted to a skilled nursing/
rehabilitative care facility. Thus, the e¡ects of the merger could have been
reversed only at considerable cost. Further, Sutter Health, a major
Northern California hospital chain, had announced plans to construct an
acute care hospital in Santa Cruz, and had already purchased a 3.8 acre

12 According to the 1992 Merger Guidelines (}0.51(c)), `the [FTC] regards markets [with
HHIs above 1800] to be highly concentrated . . . [when] the post-merger HHI exceeds 1800, it
will be presumed that mergers producing an increase in the HHI of more than 100 points
are likely to create or enhance market power or facilitate its exercise.'

13 As then-FTC Chairman Steiger observed at the time, `[t]he facts of this case provide
su¤cient reason to believe that this acquisition violates Section 7 of the Clayton Act.
Ordinarily, such facts would lead the Commission to seek a preliminary injunction in federal
district court.' See Statement of Chairman Janet D. Steiger in Support of Final Issuance of
Consent Order In the Matter of Dominican Santa Cruz Hospital, et al. 188 F.T.C. 382
(1994).

14 See Statements of Chairman Steiger, Commissioner Azcuenaga, and Commissioner Yao
In the Matter of Dominican Santa Cruz Hospital, et al. 118 F.T.C. 382 (1994).
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site toward that end.15 The FTC reasoned that entry by this entity likely
would already have occurred by the time divestiture could be completed,
thereby moving the market closer to the pre-merger status quo more
rapidly than could be accomplished through the FTC's administrative
process. As it turned out, some time in the second quarter of 1996, Sutter
Health opened the Sutter Maternity and Surgery Center with 30 licensed
and 21 sta¡ed beds.

iv. empirical analysis: methods and data

IV(i). Basic Price Regressions

We begin our empirical analysis by ¢rst presenting some basic descriptive
information on the behavior of prices at the two remaining Santa Cruz
county hospitals. Our measure of price is derived from data supplied by
the O¤ce of Statewide Health Planning and Development (OSHPD). For
each quarter (1986 through 1996, inclusive) we calculate the average net
revenue received per inpatient acute-care admission (or, alternatively, per
patient day16) for privately insured patients.17 Of course, hospitals provide
numerous inpatient services, some of which may or may not be demand-
or supply-side substitutes. Nevertheless, a single measure of inpatient price
is consistent with the so-called `cluster' approach to de¢ning hospital
product markets used in virtually all hospital merger investigations.18

15 Sacramento Business Journal, March 16, 1992.
16 All of the estimates carried out with dependent variables de¢ned as per-day values are

available at the JIE Editorial website.
17 In the OSHPD data, there are various categories for both gross and net patient revenue.

Net revenue is equal to a hospital's gross revenue minus any discounts that it o¡ers. In the
data, the gross revenue ¢gures distinguish between inpatient and outpatient revenue, however,
the net revenue ¢gures do not. As noted by Dranove et al. 1993], failure to account for
discounts seriously understates the e¡ect of competition on price. Thus, several adjustments
must be done in order to obtain estimates of net inpatient revenue from the gross inpatient
data. While OSHPD has been collecting quarterly data from hospitals since approximately
1980, data prior to 1986 did not in any way distinguish revenue by payer group. As a result,
observations from prior to 1986 were eliminated. For data from 1986 to 1992, net inpatient
price was calculated by multiplying total net revenues from non-Medicare, non-Medicaid
patients by the ratio of gross inpatient revenue to gross total revenue at the hospital. While
this net revenue ¢gure eliminates Medicare and Medicaid patients it does include revenue
from some patients in various non-Medicaid indigent programs. This net revenue ¢gure is
then divided by discharges to obtain the average price paid per non-Medicare, non-Medicaid
acute-care inpatient. We also adjusted the number of discharges by the ratio (total revenue-
bad debt/total revenue) in order to account for bad debt.
For data after 1992, patient revenue for various indigent programs is reported in a separate

category. In order to keep the observations consistent over time, revenue from this category
was added to the revenue ¢gures for commercially insured patients. Net price was then
calculated using the same methodology as outlined for the 1986 to 1992 data.

18 For a critical overview of the `acute care inpatient' product market de¢nition used in
hospital merger investigations, see Sacher and Silvia [1998].
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It should be noted that the price series in Figure 1 does not include
information on Community's prices. Normally, we would like to assess the
competitive e¡ects of a merger by examining the pre- and post-merger
prices of both transaction partners. Unfortunately, that approach is not
feasible here because Community was converted to a nursing home/rehab
center shortly after the acquisition, and no post-transaction price data
are available for it.19 We have concluded, therefore, that the best available
test of the impact of removing this competitive constraint on Dominican's
pricing discretion is obtained from comparing Dominican's pre- and
post-merger prices; accordingly, the regression results reported in Table
III below are based on this comparison. However, to assess the robustness
of these results, we also carried out all of regression analyses presented in
Table III using (pre-merger) dependent and explanatory variables
rede¢ned as weighted averages of the values for Dominican and
Community. Our principal ¢ndings are robust to this modi¢cation.20

Figures 1 and 2 depict the behavior of per-day and per-admission prices
at Dominican and Watsonville hospitals for the entire sample period.
The dashed vertical line indicates the quarter in which the merger
occurred. Visual inspection of these series suggests that while there was an
upward trend in real prices predating the transaction, prices did increase

Figure 1
Quarterly Real Price per Admission and per Inpatient Day Dominican Hospital

19 The conversion was completed by August 1990. OSHPD ceased reporting separate data
for Community after the 1st quarter of 1990.

20We experimented with weights based on patient days, patient discharges, and inpatient
revenue. All produced essentially the same results. The results reported at the JIE Editorial
website are derived using inpatient revenue weights.
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in the transaction's aftermath. This assessment is supported by the
regression results reported in column (a) of Tables III and IV. Here we
present simple regressions of price (real net revenue per admission) on a
merger dummy variable (merge) and a time trend (time and time-
squared).21 These regressions suggest a substantial post-merger price
increase at both Dominican and Watsonville, on the order of $700 and
$1,800 respectively, even when the time trend is controlled for explicitly.
We reject the null hypothesis of no merger e¡ect at all conventional
signi¢cance levels.

While the results contained in Tables III and IV are consistent with a
merger-induced increase in price, obviously the simple speci¢cation on
which they are based will fail to control for many of exogenous
determinants of equilibrium prices (except to the extent that they follow a
linear-quadratic time trend). If these omitted factors are correlated with
merge we will improperly impute their e¡ect to the merger. Similar to
Schumann et al. (1992, 1997), we next attempt to estimate a more fully
speci¢ed reduced form price equation.

IV(ii). Reduced Form Price Equations

To ensure that the observed price e¡ect of the merger is not merely the

Figure 2
Quarterly Real Price per Admission and per Inpatient Day Watsonville Hospital

21 As noted previously, all of the equations reported in the paper also have been estimated
with the dependent variable computed on a per-inpatient day basis. In the fully speci¢ed
version of the price equations, we ¢nd that the statistical signi¢cance of the coe¤cient on
merge falls in the Dominican equation (p � 0:18), but increases in the Watsonville equation
(p � 0:07).
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result of omitted variable bias, it is necessary to control for factors that
likely will a¡ect the behavior of prices both over time and across hospitals.
It is clear that the unit of output employed in this studyöan inpatient
discharge or inpatient dayöis nonhomogeneous. Patient stays can and do
vary substantially in terms of their resource intensity. Consequently,
cross-sectional and intertemporal comparisons of the `price' of this output
are meaningless unless one controls somehow for this heterogeneity.

We employ several such controls. First, like other researchers (e.g.,
Simpson and Shin [1998]), we construct an index of hospital `casemix.' The
Healthcare Financing Administration (HCFA) assigns a `caseweight' to
each diagnostic related group (DRG).22 This index measures the `resource
intensity,' used, on average, for each DRG relative to other DRGs and
over time. The OSHPD discharge data set includes the date of discharge
and DRG for each patient. Using these data, we created a quarterly
casemix indicator for each hospital used in the empirical analysis. This
was done as follows. Each non-Medicare/non-Medicaid discharge at each
hospital for each quarter was weighted using the HCFA caseweight index
for the relevant DRG. The weighted discharges were then summed and
divided by the total number of discharges for each quarter at each hospital
to obtain the casemix index.

As a further control for discharge heterogeneity, we also include the
average length-of-stay for privately insured patients. The rationale for
including this measure is straightforwardöeach additional day of hospital-
ization requires the consumption of additional labor and material
resources. One cannot compare the price of a discharge across di¡erent
time periods, or across di¡erent hospitals, unless one controls for
variations in length-of-stay.

Equilibrium hospital prices also will be a¡ected by exogenous changes
in factor prices. We include two variables to control for these shifts. First,
HCFA computes a wage index for all urban areas (a county or set of
counties) based on the salaries and wages of various health care workers in
the relevant locale. This index is used to adjust hospital payments under
the Prospective Payment System (PPS) for Medicare. As an additional
control variable, we include the BLS Producer Price Index for surgical and
medical instruments and apparatus.

It is well-established empirically that the growth of managed care
institutions (e.g., HMOs, PPOs) has facilitated more intense price
competition among hospitals (e.g., Dranove, Shanley, and White [1993];
Kralewski et al. [1992]), as well as greater productive e¤ciency.
Consequently, other things equal, we would expect to observe lower prices

22DRGs refer to a system of classifying patients based on medical diagnoses and surgical
procedures. Originating at Yale University during the 1970s, the DRG system has been widely
adopted by payers and providers as a way of classifying patients.
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in markets where selective contracting by managed care organizations is
more prevalent. Ideally, we would like to utilize some measure of the
market share of managed care institutions in the relevant market.
Unfortunately, such data are not readily available. As a proxy, we
calculate for each hospital the percentage of total discharges for which the
expected payment source is an HMO or other prepaid health plan.23

Similar to other empirical studies of hospital mergers (e.g., Lynk
[1995], Simpson and Shin [1998]), we include a number of other variables
to control for exogenous demand- and cost-side variation. These consist of
per capita income, the county-level unemployment rate, county population
density, share of admissions covered by Medicare, share of admissions
covered by MediCal, and the Producer Price Index for medical and
surgical equipment.

Last, we also control for the e¡ects of the October 1989 northern
California earthquake, which may have reduced (exogenously)
Watsonville's productive capacity, leading to higher prices for reasons
unrelated to the Dominican transaction. To capture the competitive e¡ects
of this event, we create a dummy variable (quake) equal to 1 for the 4th
quarter of 1989 and all subsequent periods, and 0 otherwise. We also
include a dummy variable (entry) indicating the entry of the small (21 bed)
Sutter hospital in 1996.

We note that the earthquake dummy variable is potentially problematic
for us, since it is highly collinear with the merger dummy. Essentially,
there are only two quarters of data (1989:Q4^1990:Q1) that di¡erentiate
these two variables. This may make it di¤cult to estimate the respective
e¡ects of these two events on price with any precision.24 That said, there
are reasons to doubt that the quake actually had an economically
signi¢cant impact on Watsonville's productive capacity. Whether
measured by total patient days or total discharges, the OSHPAD data
suggest that Watsonville's output actually increased in the aftermath of
the quake.25

Column (b) of Tables III and IV presents the reduced form price
regressions for Dominican and Watsonville, respectively. In the case of

23We recognize that this managed care index quite plausibly is an endogenous variable
jointly determined with our price variable; as a consequence, its inclusion could induce
simultaneous equations bias in our estimated coe¤cients. Accordingly, we estimate our
equations both with and without this variable. None of our results are sensitive to this change
in speci¢cation. These results are reported in full at the JIE Editorial website.

24We note, however, that in the several of the Watsonville regressions, the coe¤cients on
both merge and quake are individually signi¢cant, suggesting that there is su¤cient variation
in the sample to accurately estimate both parameters.

25 A regression of total patient days against a time trend and the quake dummy yields a
coe¤cient on quake of 803.51 (s.e.� 480.65). A similar regression using total discharges yields
a coe¤cient (standard error) on quake equal to 53.18 (182.24) The full regression results are
available at the JIE Editorial website.
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Dominican, adding these additional explanatory factors to the reduced
form price equations leaves the coe¤cient on merge essentially unchanged
(it actually increases slightly, from $696/admission to $749/admission),
but it does increase the standard error of the estimate, from $169 to $474.
The corresponding t statistic (1.61) leads one to reject the null hypothesis
of no merger price e¡ect at the p � 0:12 signi¢cance level. For Watsonville,

Table I
Variable Definitions

Variable Name Description

rprice___d real net revenue per private admission, Dominican Hospital
rprice___w real net revenue per private admission, Watsonville Hospital
rprice___p real net revenue per private admission, peer group hospitals
rpday___d real net revenue per private day, Dominican Hospital
rpday___w real net revenue per private day, Watsonville Hospital
rpday___p real net revenue per private day, peer group hospitals
expadm___d real expense per admission, Dominican
expadm___w real expense per admission, Watsonville
expadm___p real expense per admission, peer group hospitals
expday___d real expense per inpatient day, Dominican
expday___w real expense per inpatient day, Watsonville
expday___p real expense per inpatient day, peer group hospitals
length-of-stay___d average length-of-stay, Dominican Hospital
length-of-stay___w average length-of-stay, Watsonville Hospital
length-of-stay___p average length-of-stay, peer group hospitals
medi-Cal share___d share of admissions MediCal, Dominican Hospital
medi-Cal share___w share of admissions MediCal, Watsonville Hospital
medi-Cal share___p share of admissions MediCal, peer group hospitals
medicare share___d share of admissions Medicare, Dominican Hospital
medicare share___w share of admissions Medicare, Watsonville Hospital
medicare share___p share of admissions Medicare, peer group hospitals
casemix___d casemix index, Dominican
casemix___w casemix index, Watsonville
casemix___p casemix index, peer group hospitals
popdensity___p population density, peer group counties
popdensity___s population density, Santa Cruz County
hmo___d share of admissions HMO insured, Dominican
hmo___w share of admissions HMO insured, Watsonville
hmo___p share of admissions HMO insured, peer group
income___s real per capita income, Santa Cruz County
income___p real per capita income, peer group counties
ppi___med producer price index, medical and surgical instruments
unemploy___p unemployment rate, peer group counties
unemploy___s unemployment rate, Santa Cruz County
wage___d HCFA wage index, Dominican
wage___w HCFA wage index, Watsonville
wage___p HCFA wage index, peer group
quake � 1 for 4th quarter 1989 and after, 0 otherwise
merge � 1 for 2nd quarter 1990 and after, 0 otherwise
entry � 1 for 2nd quarter 1996 and after, 0 otherwise
time time trend
timesquared time trend squared
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estimating the price e¡ect of the merger using the expanded set of
regressors reduces the estimated merger e¡ect from $1,843 per admission
to $496 per admission. In contrast to Dominican equation, the standard
error on the merge coe¤cient falls with the addition of these regressors to
the equation. In this speci¢cation, we reject the null hypothesis of no
merger e¡ect at the p � 0:10 signi¢cance level.

Table II
Descriptive Statistics

Variable Name Mean Minimum Maximum

rprice___d 4434.55 3212.89 5882.0
rprice___w 3897.98 1794.32 6490.128
rprice___p 5088.39 3526.29 6299.39
rpday___d 1192.75 623.53 1730.41
rpday___w 994.16 593.75 1566.64
rpday___p 1242.72 783.33 1626.55
expadm___d 4118.93 3212.4 4986.1
expadm___w 3343.72 2582.8 3969.6
expadm___p 4038.26 3185.02 4628.92
expday___d 719.92 497.07 962.92
expday___w 756.47 581.91 1064.58
expday___p 810.87 554.70 1116.33
length-of-stay___d 4.01 2.71 5.63
length-of-stay___w 3.99 2.71 6.79
length-of-stay___p 4.28 3.53 4.88
medi-Cal share___d 0.14 0.051 0.17
medi-Cal share___w 0.29 0.10 0.48
medi-Cal share___p 0.21 0.17 0.25
medicare share___d 0.39 0.33 0.44
medicare share___w 0.31 0.22 0.40
medicare share___p 0.39 0.36 0.42
casemix___d 0.85 0.75 1.04
casemix___w 0.76 0.67 0.87
casemix___p 0.94 0.84 1.06
popdensity___p 88.55 78.69 95.69
popdensity___s 516.96 486.10 539.57
hmo___d 0.25 0 0.50
hmo___w 0.06 0 0.25
hmo___p 0.13 0.05 0.23
income___s 16104.97 14464.69 17700.51
income___p 13214.04 12892.70 13504.33
ppi___med 121.19 107.27 131.27
unemploy___p 10.46 8.02 14.23
unemploy___s 8.35 5.37 13.83
wage___d 1.22 0.97 1.42
wage___w 1.20 0.97 1.39
wage___p 1.16 1.12 1.23
quake 0.659 0 1
merge 0.63 0 1
entry 0.11 0 1
time 22.5 1 44
timesquared 667.5 1 1936.0
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Table III
Dominican Hospital Price and Expense Regressions

(standard errors� in parentheses)
Quarterly Data, 1986^96

net rev./
admission

(a)

net rev./
admission

(b)

net rev./
admission
(di¡erence)

(c)

exp./
admission
(di¡erence)

(d)

merge 696.50z
(169.31)

749.68
(474.71)

1005.49x
(506.40)

172.74
(139.75)

income ÿ0.30y
(0.12)

ÿ0.16
(0.22)

ÿ0.27z
(0.07)

popdensity ÿ5.45
(23.99)

29.86
(34.57)

4.36
(8.45)

unemploy ÿ72.30y
(31.26)

ÿ36.61
(55.09)

16.61
(31.19)

length-of-stay___d 486.26y
(177.77)

469.45y
(178.71)

39.81
(65.01)

hmo___d ÿ683.03
(1021.00)

ÿ868.32
(1483.21)

229.97
(652.06)

casemix___d ÿ1609.06
(1793.83)

1638.76
(1355.49)

ÿ857.21
(968.89)

wage___d ÿ177.02
(390.12)

ÿ603.42
(905.70)

ÿ616.17y
(297.87)

ppi___med 71.25
(70.36)

94.55
(87.17)

ÿ34.73
(38.73)

medicare share___d 3805.44
(2623.12)

5191.34
(3122.95)

ÿ1409.13
(1847.34)

medi-Cal share___d 1076.23
(3032.58)

4752.39
(3579.07)

1581.50
(1862.95)

time 68.60z
(14.40)

31.19
(88.26)

ÿ170.48
(109.39)

ÿ10.24
(30.01)

timesquared ÿ1.18z
(0.25)

ÿ0.54
(1.00)

1.44
(0.96)

0.75y
(0.34)

quake 263.89
(290.56)

207.52
(302.42)

407.36z
(143.69)

entry 634.83y
(247.04)

480.23y
(219.56)

334.38y
(147.97)

intercept 3241.67z
(120.26)

1110.79
(14136.84)

ÿ21598.48
(19087.31)

2549.66
(5076.65)

�Newey-West heteroskedasticity and autocorrelation consistent standard errors (lag length � 4)
y signi¢cant at p < 0:05
zsigni¢cant at p < 0:01
x signi¢cant at p < 0:10:
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Table IV
Watsonville Hospital Price and Expense Regressions

(standard errors� in parentheses)
Quarterly Data, 1986^96

net rev./
admission

(a)

net rev./
admission

(b)

net rev./
admission
(di¡erence)

(c)

exp./
admission
(di¡erence)

(d)

merge 1843.47z
(433.58)

495.92x
(287.58)

671.83x
(399.48)

79.27
(176.02)

income ÿ0.54z
(ÿ0.15)

ÿ0.18
(0.21)

ÿ0.22y
(0.08)

popdensity ÿ103.17z
(22.03)

ÿ51.67
(40.76)

ÿ38.51y
(17.73)

unemploy 0.59
(52.02)

77.21
(90.65)

70.60
(45.63)

length-of-stay___w 765.42z
(170.76)

527.40y
(221.03)

308.64z
(58.56)

hmo___w ÿ2681.78
(2922.64)

ÿ834.28
(2823.67)

831.62
(1395.01)

casemix___w 7281.31z
(1655.52)

7529.36y
(3318.51)

ÿ676.27
(918.54)

wage___w ÿ554.65
(1080.64)

ÿ666.00
(1780.47)

178.95
(610.52)

ppi___med 290.81y
(110.51)

285.55y
(123.90)

81.73
(71.53)

medicare share___w 952.24
(5536.11)

6768.92
(5999.19)

2113.03
(1800.28)

medi-Cal share___w ÿ3653.65x
(2043.66)

ÿ1089.69
(2238.37)

ÿ1723.45y
(660.39)

time 49.74
(33.93)

102.91
(82.25)

ÿ185.62x
(109.71)

ÿ33.61
(45.63)

timesquared ÿ2.32z
(0.59)

ÿ2.42x
(1.28)

0.91
(1.40)

0.33
(0.63)

quake ÿ485.24x
(266.57)

ÿ754.18y
(281.97)

ÿ472.89z
(139.17)

entry 105.66
(404.22)

446.43
(426.99)

ÿ46.91
(121.96)

intercept 3199.53
(304.76)

22994.06
(14053.78)

ÿ7145.13
(18614.65)

7779.72
(6938.94)

�Newey-West heteroskedasticity and autocorrelation consistent standard errors (lag length � 4)
y signi¢cant at p < 0:05
zsigni¢cant at p < 0:01
x signi¢cant at p < 0:10:
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IV(iii). Reduced Form Price Estimates with `Peer Group' Controls

Although we have attempted to specify the reduced form price equation
as fully as possible, it is questionable whether this speci¢cation fully
captures all of the exogenous factors that might a¡ect the equilibrium
prices of the merged entity and its competitors.26 To better capture the
e¡ects of these factors, and thus estimate more precisely the equilibrium
impact of the merger, we incorporate into our empirical approach
elements of the Barton and Sherman [1984] and Kim and Singal [1993]
merger studies. These studies analyzed movements in the price of the
product a¡ected by the merger, conditional on the price of a substitute
product believed to have faced similar demand and cost conditions, but
which is una¡ected by the merger. By so doing, they controlled for
otherwise unobserved demand and cost factors, unrelated to the merger,
that might in£uence intertemporal price behavior at the merging entities.

The State of California has undertaken two studies to categorize
hospitals into `peer groups' for purposes of setting Medi-Cal re-
imbursement levels, the most recent in 1991 (Department of Health
Services, [1991]). These studies form the basis for the construction of the
control group used here. The peer grouping method used by the State of
California ¢rst placed specialty, teaching, and prepaid hospitals in their
own separate peer groups. The study then used `cluster' analysis to group
rural hospitals and other `unusual' hospitals (see State of California
[1991], ½ 5). After the latter were classi¢ed into these peer groups, only
urban short term facilities remained. These facilities were then subdivided
into peer groups on the basis of licensed bed size. In the 1982 study,
Dominican Santa Cruz and Community Hospital of Santa Cruz were
placed in the `moderately-sized' urban category, while Watsonville was
placed in the `small-urban' hospital peer group. In the 1991 study,
Dominican Santa Cruz was placed in the `medium-sized urban' hospital
peer group, which consisted of all hospitals not elsewhere classi¢ed with
between 170 and 270 licensed beds. Watsonville was placed in the
`moderately small- sized' urban hospital peer group, which consisted of all
hospitals not elsewhere classi¢ed with between 95 and 170 licensed beds.

We used the following procedure to establish a control group for the
current study. First, to ensure that peer hospitals were located in markets
as similar as possible to the Santa Cruz market, hospitals located in
counties that were part of very large Primary Metropolitan Statistical
Areas (PMSAs) were eliminated. This eliminated hospitals located in the
following counties: Los Angeles, Orange, Ventura, Riverside, San
Bernardino, San Diego, San Francisco, Alameda, Contra Costa, Marin,

26 Several of the control variables (income, popdensity, unemploy, hmo and wage) vary only
on an annual, not quarterly, basis.
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San Mateo and Santa Clara. The competitive environment in such large
urbanized areas likely is very di¡erent from that found in the less
urbanized area of Santa Cruz.

Next, the peer group was restricted to those hospitals that were placed
in any of the short term urban hospital peer groups in the 1991 California
study, and were licensed with between 100 and 300 beds in that year. While
somewhat arbitrary, these licensed bed cut-o¡s would appear to limit the
sample to hospitals reasonably comparable to the hospitals in Santa Cruz.
This left 41 potential peer group hospitals. We next eliminated those
hospitals in this group that were not in the same bedsize category, and/or
that did not fall under one of the urban hospital groupings in the 1982
California Peer Group survey. This left 33 potential peer group hospitals.
Eight more hospitals were eliminated because (according to the 1996 AHA
Guide) they did not fall into the appropriate bedsize category. We then
eliminated all hospitals that had themselves been involved in a horizontal
acquisition as reported in the OSHPD Hospital History Listing database,
or were located in a county where a horizontal merger had occurred during
the sample period. This group of 16 remaining hospitals constitutes our
peer group (see Appendix A).

Column (c) of Tables III and IV presents estimates of the reduced form
price regressions incorporating the peer group controls. In these equations
the dependent and explanatory variables have been rede¢ned as the
di¡erence between the own- and peer group value (e.g., in the Dominican
equation, the dependent variable equals the Dominican price minus the
(mean) peer group price). The results from this speci¢cation continue to
suggest a fairly large price e¡ect from the transaction ($1,005/admission
in the case of Dominican; $672/admission in the case of Watsonville).
These estimates are statistically signi¢cant at the p � 0:06 and p � 0:10
levels, respectively.

Many of the other coe¤cients in this equation have the expected sign,
but are not always statistically signi¢cant. The coe¤cient on average
length-of-stay (alos___d and alos___w) is positive in both equations, and
signi¢cant at the p � 0:02 level. The medical equipment price index is
positive in both equations, as expected, but signi¢cant at conventional
levels only in the Watsonville equation. Similarly, the estimated parameter
on the casemix index is positive and signi¢cant only in the Watsonville
equation. The HMO share variable is negatively related to price in both
equations, as one would expect, but is never signi¢cant.

We also observe an interesting pattern of results on the two event
variables, quake and entry. In both equations, the coe¤cient on entry is
large and positive; in the case of Dominican, we can reject the null of a
zero coe¤cient at the p � 0:04 signi¢cance level. Obviously, this is
somewhat counterintuitive; one possible explanation is that the entry of
Sutter induced Dominican to increase its quality, leading to higher prices
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and higher unit costs. This possibility receives some support from the
expense regressions reported in column (d), which show that Dominican's
expenses per admission increased by about $263 (p � 0:08) when Sutter
entered the market. However, the results for the Watsonville equation do
not support this hypothesis.

The pattern of coe¤cients on quake (positive in the Dominican price
equation, negative in the Watsonville price equation) can be potentially
rationalized as an exogenous quality reduction at Watsonville that allowed
Dominican to raise its price. The quake coe¤cient is not signi¢cant in
the Dominican equation, however, though it is in the Watsonville equation
(p � 0:06).

v. alternative explanations for the post-merger price increase

While the empirical results presented in Tables III and IV suggest a post-
merger price increaseöwith the evidence strongest in the case of the
merged entity, Dominicanöour inability to observe and measure quality
perfectly means that we cannot rule out the possibility that the price
increases re£ect improvements in quality, rather than increased price-cost
markups with unchanged (or even diminished) quality levels. The evidence
on this possibility is mixed. We observe ¢rst that the parties to the
acquisition made no such claims in defense of the transaction. If signi¢cant
quality improvements resulted from the transaction, they were not
foreseen by the parties at the time of transaction. Rather, the parties
claimed that the e¤ciencies from the transaction would derive from the
realization of scale-related production e¤ciencies.27 To the extent that
such scale economies were realized, we would expect prices to fall, other
things held constant.

It is perhaps conceivable that consolidation of particular services at
Dominican could lead to volume-related quality increasesöfor example,
because clinical outcomes for some procedures improve as the procedure is
performed with higher frequency at a particular location.28 Then,
Dominican might be able to capture some or all of the value of this quality
increase in the form of higher prices.

The problem with this explanation is that it fails to explain the post-
merger increase in price at Watsonville Hospital. If the elimination of
Community Hospital as a provider of the services in question leads to
higher (quality-unadjusted) prices at Dominican because of the e¤ciencies

27 See Statement of Commissioner Yao. Dominican claimed that Community Hospital
was ine¤ciently small, and that e¤ciencies could therefore be realized by converting it to a
skilled nursing/rehabilitation facility, and channeling its patients to Dominican.

28 For a large number of clinical procedures there is empirical evidence that outcomes
improve with patient volume. See, e.g., Begg et al. [1998] and Selby et al. [1996].
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described in the preceding paragraph, Watsonville would either have to
(1) reduce its price (assuming that its quality remained unchanged); or (2)
match Dominican's quality increase. If Watsonville captured some of the
patient £ow that otherwise would have patronized Community, then it too
might be able to realize volume-related quality increases. But if this
occurred, then it is unclear why prices would rise unless the transaction
also had adverse competitive e¡ects.29 In a competitive market, prices are
determined by cost, not demand (demand determines the equilibrium
quantity, but price will be determined by marginal cost). If the quality of
certain services increases at both hospitals (but costs remain unchanged),
then there will be a market-wide increase in demand for the service,
leading to an increase in the total quantity sold. But if marginal costs are
constant, and prices are determined competitively, the price at which this
service is sold would not change. If prices increase, it suggests that the
transaction has increased market power, even if it simultaneously yielded
e¤ciencies.

It perhaps is conceivable that the merger led to other types of quality
increases at both Dominican and Watsonville that are not related to
volume, but which manifest themselves in greater resource use per patient.
If so, we might observe a post-merger increase in expenses per admission
or expenses per dayöhence pricesöat both hospitals, other things held
constant. We carry out two tests of this hypothesis. First, we construct
dependent variables equal to the di¡erence in per admission expenses
between Dominican (Watsonville) and the peer group, and regress this
di¡erence against the same explanatory variables employed in the column
(c) regressions. Column (d) of Tables III and IV reports the results of these
regressions. The results of this test do not support the hypothesis of higher
post-merger quality. In the Dominican equation, the coe¤cient on merge
suggests only a small increase in per-admission expenses; we cannot reject
the hypothesis that there was no post-merger increase in per-admission
expenses. Similarly, in the Watsonville expense regressions we ¢nd only a
small ($79) post-merger increase in per-admission expenses; as with
Dominican, we cannot reject the hypothesis that the true coe¤cient on
merge equals zero.

We conduct a second test of the e¤ciency hypothesis by examining data
on patient £ows. If the transaction improved the quality of hospital care
provided in Santa Cruz County, relative to that provided in hospitals
outside the county, we would expect to observe (ceteris paribus) an
increase in the proportion of Santa Cruz County residents who seek
hospital care within Santa Cruz county. To test the e¤ciency hypothesis,

29 The other possibility is that marginal cost increases with output. This possibility is
di¤cult to reconcile with the e¤ciency claims actually put forth by the parties; i.e., that the
merger allowed the merged entity to enjoy scale-related reductions in unit cost.
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we divide the total number of Santa Cruz County residents who obtained
inpatient care at a Santa Cruz hospital, by the total number of Santa Cruz
County residents who were hospitalized anywhere. We regress this ¢gure
against a constant, the merge dummy, and Santa Cruz's population. If the
e¤ciency hypothesis is correct, we would expect to obtain a positive
coe¤cient on merge. As it turns out, however, the coe¤cient is negative
and signi¢cant at the p � 0:14 level.30 Thus, this result also fails to support
the e¤ciency hypothesis.

vi. conclusion

The combination of Dominican and Community Hospitals in Santa Cruz,
California, a¡ords researchers a rare opportunity to study the competitive
e¡ects of a horizontal merger in a concentrated antitrust market
dominated by not-for-pro¢t producers. We have attempted to assess these
e¡ects by estimating a reduced form price equation for the merged entity
and its closest rival, Watsonville Community Hospital. Controlling for
casemix, input prices, and other cost- and demand-side characteristics, our
results suggest strongly that Dominican Hospital raised prices in the
aftermath of the transaction. Though post-merger quality improvements
cannot be ruled out completely, they cannot fully account for the observed
increase in average price. The results for Watsonville also suggest a
substantial price increase, albeit of a somewhat smaller magnitude relative
to Dominican.

The results also indicate that the small scale entry that occurred after
the merger was consummated did not mitigate the observed price
increases. These price increasesöand in particular, the price increase at
Watsonville hospital, a locally-sponsored and administered community
hospitalösuggest that mergers involving not-for-pro¢t hospitals are a
legitimate focus of antitrust concern.

30 The estimated regression is available at the JIE Editorial website.
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