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INTRODUCTION

In the late 1980s, hospital merger activity increased following the expansion of
managed care plans and the implementation of Medicare’s Prospective Payment Sys-
tem (PPS), which changed the reimbursement method from cost-based to case-based.
Recent merger activity has occurred in a period when hospitals were less able to pass
on higher costs to payers. In a market characterized by such an increased price com-
petition, the most efficient firms are more likely to survive and others to fail. An
increase in the number of mergers suggests that merging is a way to become more
efficient to ensure long-run survival. In competitive markets, mergers may result in
increased efficiency by exploiting scope and scale economies, or alternatively may
lead to a gain in market power and a reduction in competition.

Although the Antitrust Division recognizes the efficiency-enhancing potential of
mergers, determining the relevant market has been the most important step in the
assessment of the hospital mergers in court cases. In 1988 and 1991, four hospital
mergers in Roanoke, Virginia; Rockford, Illinois; Ukiah, California; and Augusta, Geor-
gia were challenged by the Justice Department, and two were prevented from merg-
ing because they would have resulted in a significant increase in market concentra-
tion [Blackstone and Fuhr, 1992]. After the Antitrust challenges in 1988 and 1991,
the number of hospital mergers declined, suggesting that hospitals feared antitrust
challenges.

This study investigates the operating efficiencies of merged and control hospitals
prior to the merger, and one and two years after the merger. The three-year span
allows merging hospitals to identify and implement a cost efficiency program and
achieve economies of scale and scope. I argue that the purpose of the merger activity
in the late 1980s was to reduce production costs by achieving scope and scale econo-
mies through elimination of waste and redundancies, and duplicative units, thereby
helping to ensure long-run survival. The American Hospital Association (AHA) data
indicated that most hospitals involved in a merger or consolidation between 1987 and
1990 were located in or around the same metropolitan areas. Spatial interdepen-
dence between merging hospitals is a necessary condition for achieving operational
efficiencies that are not available to geographically-dispersed hospitals in multi-hos-
pital systems. Past research indicates that mergers of hospitals across geographic
regions into multi-hospital systems produce efficiencies in purchasing, and access to
capital and managerial skills; however, little is known about operating efficiencies in
mergers which take place among hospitals in the same market area.
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Seale efficiencies in the hospital industry may result because: (1.) a hospitgl is. too
small to exploit economies of scale; (2) a hospital is too largfe, and 1s'o.vtarcap1tahzed
and underutilized. A merger can also achieve scope economies by utilizing the plant

i nt for an increased number of services. .
and ;::;pniiger studies focused on nationwide muiti‘hospital systems which used.
descriptive statistics and multivariate analysis [Manheim, Shortell arid MecFall, 19?9,
Mullner and Anderson, 1987; Levitz and Brooke, 1985; Coyne, 1985.]. Recent sthiles
of multiproduct hospital costs employed hybrid t.ranslog co_st functions and prowdeﬁ
well-grounded approach to hospital costs [Fournier and Mitchell, 1992; Eakin, 19? ;
Vita, 1990; Grannemann, Brown and Pauly, 1986; Conrad and Strausis, 1983; Cowing
and ’Holtmann, 1983]. Sinay and Campbell [1995] employe(.l a hybrid translog cost
function to test for the presence of pre-merger scale economies f01_' all mergers from
1987 to 1990 and found diseconomies of scale among merge.d hospitals. o

This study malkes several contributions to the merger literature. First, it exam-
ines merged hospitals and matching controls located in or.ar.ound local markets in-
stead of geographically dispersed multihogpital system aﬁihat.lons. Sec?nd, thg stud.y
investigates the post-Prospective Payment System (PPS) pengd, a period of disequi-
librium, with movement toward a new equilibrium path from mcré.zased market com-
petition in the hespital industry. Third, this study employs a n}ultlproduct cos‘t func-
Hon to measure relative efficiency among merged hospitals instead of previously-
used single output structural or behavioral models.

EMPIRICAL FORMULATION

Baumol, Panzar and Willig [1982] defined the multiproduct tfost con?epts for scope
and seale economies. Hospitals may obtain cost advantages in increasingly compe't1-
tive health care markets through product specific economies of scale, ray economies
of scale and economies of scope. In a two-product case, the degree of product-specific
economies of scale for product one, S, is measured by

(1) S =[C(Y,Y,) — C(0, Y,)] [ [Y,8C | 87},

where Y, is the output level of product one, ¥, 18 tffe output level of product two,lanci
S, is the ratio of average incremental costs to marginal costs aifYI. An S, greater (less
than one, indicates that average costs exceed (less than) marginal costs and there are
economies (diseconomies) of scale. _ .

Another way in which output may change to reduce cos.ts is to move along a ray n;
output space, expanding or contracting all outputs proportionately. Ras'r e?conormes 0
scale are an overall return to scale measure and are defir}ed as the elasticity .of output
with resp'éct to cost. At minimnm average costs, tl_m weighted sum of marginal costs
is equal to the weighted sum of average costs. This can be measured by

() S=C(Y)/2Y, MC, fori=12.
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An S greater than one (less than one) indicates that average cost exceeds (is less
than} marginal cost, and there are economies of scale (diseconomies).

Savings from joint production are referred to as economies of scope. Economies of
scope are present when the cost of producing two products jointly is less than the cost
of producing them separately. A natural measure of the degree of scope economies is

) S=[C(Y, 0)+CO,Y,) - C¥, Y1/ C(¥, Y).

Another technique that measures the effects of scope makes use of cost
complementarities. Cost complementarities are present when the marginal cost of
producing ene product decreases when the quantity of the other product is increased.

For a twice, continuously differentiable cost function, cost complementarities exist if
the expression

(4) Cy. =582C /¥, YJ is negative where i # .

To estimate multiproduct scale and scope economies along with marginal costs,
an explicit functional form must be selected. I chose a hybrid translog cost function.
This takes the best features of both the structural and behavioral models, and allows
the researcher to control for market conditions. The estimated cost function is

(5) LnC,=a,+3,0,¥ + 5% o, Y'Y + 3 B LnW,+ /253, Ia W, Ln W, +
5,5 ¢, Y LnW,+ ¢ Ln BEDS + 12 ¢, (LNBEDSY + 5, 11 Y, Ln BEDS +
3,6 Ln W,Ln BEDS + B, SERVMIX + B, PROFIT + B_ SYSTEM +
t YTREND + m METRO + r,REGION2 + r,REGION3 + r REGION4 +
r,REGION5 + r REGIONG + e,

where C, is the total variable cost (TOTCOST);? Y " is a set of patient services-acute
care (TOTACU), intensive care (TOTINTE), subacute care (TOTSUB) and outpatient
visits (TOTOUT) where Y =(Y* — 1) /+ and ris the Box-Cox transformation param-
eter. Many of the hospitals in this study have zero values on some output categories
and the natural log of zero is undefined. A Box-Cox transformation on output vari-
ables using the above expression permits zero outputs. When the estimated r ap-
proaches zero, the Box-Cox transformation on output variables closely approximates
the natural log transformation [Greene, 1990]; W, 1s a set of input prices-average
salary (WAGE) and average price of supplies (SUPPLIES);? BEDS is the number of
staffed beds in the hospital representing fixed capital; SERVMIX is the total number
of services offered by the hospital;* PROFIT is a dummy variable of proprietary sta-
tus; and SYSTEM is another dummy variable to control the effact of system affilia-
tion on hospital costs. METRO controls for the size of the market where merging and
control hospitals are located.” In the past, the highly populated geographic markets
increased hospital costs due to intense nonprice competition. However, because
nonprice competition is replaced by price competition following the PPS, this coeffi-
cient is expected to be negative to reflect the changing face of health care markets.
The regional dummies (REGIONZ2..REGIONG) control for differences in regional econo-
mies [Longo and Chage, 1984].6
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Because of the small number of hospitals merged or consolidated in any one year,
I pooled four consecutive years of data and derived cross-sectional estimates for the
1987-1990 period. The pooling of data increased the sample size, allowing greater
precision in the estimates. A year trend (YTREND) was used to distinguish differ-
ences in total variable costs over time.” All data were mean-scaled except for dummy
variables. Monetary variables were deflated by the medical price index (1982-1984 =
100).% The hybrid translog cost function employed in this study is a short-run vari-
able cost function, and the following homogeneity and symmetry conditions are im-

posed on the parameters:
X 3p=1 2j65=0 Y 3.8,=0

Also, using Shepherd’s Lemma, factor demand equations for two variable inputs,
labor, and supplies can be derived. However, only one of the two factor demand
equations is independent. Therefore, the share of input j, M, can be specified as

follows:
(6)M}= aln C, /8LnWJ.=ﬁj+Ej,8ijLnWj+Ei2j¢g.Yi’+ SjkLnBEDS.

A factor demand equation for labor was estimated along with equation (5) using
seemingly unrelated regression (SUR). Ray economies of scale were obtained from
the following expression, where BEDS" is the optimal level of beds [Vita, 1990].

(7) S=(1 - 8Ln C, / 8Ln BEDS’} / (3 Output Cost Elasticities).

Scope economies were calculated by cost complementarities for a twice, continu-
ously differentiable cost function as shown in expression (5). Marginal cost estimates
can be obtained from the elasticity equations by multiplying by C*/Y, where CA is
the antilog of the right-hand side of equation (5).

Data for the analysis came from the AHA annual survey of U.8. hospitals. To
control for structural change in the market, I chose a control hospital for each merg-
ing hospital based on four factors: location (MSAs), the number of staffed beds, sys-
tem affiliation and not-for-profit status. First, I found several control hospitals for a
merger partner from the same Metropolitan Statistical Area with similar bed size.
Next, the system affiliation and not-for-profit status were matched using an elimina-
tion method. If a matching control hospital was not found, then a neighboring MSA
was used to find a matching hospital controlling for the size of the MSA. Control and
merging hospitals with missing or inconsistent data were followed up, and where
possible, missing data were obtained and errors corrected from the previous year's

data. If there was no output data reported for a merged hospital both one year and
two years after the merger, 1 eliminated the merger (both merger partners prior o
the merger) from the study. If this information was available in only one of two post
merger years, then missing data were interpolated from the other year. This was

done in a few occasions.”
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TABLE 1
Descriptive Statistics of Merged and
Control Hospitals Prior to the Merger

Merging Hospitals i
Variakble Mean ¢ Sg.D. Mean Cont;.‘;;.Hospltaist-stat
Total Cost (000) $26,127 32,410 $24,903 25,166 0.6
Acute care days 41,566 47,933 39,515 35’797 0.8:
Intensive care days 5,121 8,192 5,154 6 7’88 O
Subacute care days 5,128 10,721 6,888 1’2 T57 Lo
Cutpatient visits 51,700 51,447 5,6,677 58’0 59 -;33
Salary ) $22,664 5,147 21,845 5 (;87 -1 .63
Supply price $134 57 $129 6.:3 0'77
Labo.r sha:‘t‘e 65% T% 65% 6% —(; 84
Service mix 27 11 27 ' 12 0 é4
For profit . 9% 28% 11% 31% 0 71
System affiliated 48% 50% 45% 50% E) éG
Beds ) 211 184 212 161 —(; 08
Met.ro size 2.90 2.09 3.28 2.00 -3.225l
RegTon 1 21.4% 41.2% 21.4% 41.2% .
Reg}on I 32.8% 47.1% 32.8% 47.1%
Regfon I 11.5% 32.0% 11.5% 32:0%
Reg%on v 11.5% 32.0% 11.5% 32.0%
Reg}on v 6.1% 24.0% 6.1% 24.0%
Region VI 16.8% 37.5% 16.8% 37.5%
Number of Hospitals 131 131 .

a. Significant difference from control hospitals in the pre-merger period at the one percent level.

FINDINGS

Table 1 presents the descriptive statistics for the data on merging and matchin
control hospitals in the year prior to the merger. A paired sample t-test was used tﬁ
detex_‘mine significant differences between variable means for merging and control
%wspltals. At the one percent significance level, differences in variaiales between merg-
ing hospitals and controls were not significant except for the size of the geogra h?c
market. Some of the control hospitalg were selected from neighboring locatiispdue
to the difficulties of finding matching hospitals in small MSAs. Therefore. on aver-
age, control hospitals come from larger market areas as shown by the averr:tge metro
size of 3.28 for controls, in comparison to the 2.90 of merging hospitals. Matchin
cnteriffl—staffed beds, system affiliation, and not-for-profit status were 1;10‘5 statistig-
c?.l.ly significant. Control hospitals produced more subacute care days and outpatient
visits than merging hospitals whereas merging hospitals produced approximately 2,000
more acute care days than their counterparts in this period. ’

. Tablf? 2 presents the estimates of equation (5) using the hybrid translog cost func-
tion specification for merged hospitals for the pre-merger year, one year after and two
years after the merger. A seemingly unrelated regression (SUR) algorithm was used
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TABLE 2
Estimated Cost Function Parameters of
Merged Hospitals for Three Periods

to estimate these functions. Explanatory power of all three functions is high, as indi-
cated by R?s of .985, .989 and .986, respectively.’® The seemingly unrelated regres-

sion is an efficient way of estimating pooled time series regression and permits the
order autoregression. This method treats each cross-section and

correction of first-
Pre-Merger One Year After Two Years After

the time series within that cross-section as a separate equation which is unrelated to VARIABLE P
any other cross-section in the pooled data set. This approach was developed by Zellner TER  ESTIMATE ESTIMATE ESTIMATE
[1962] to manage the system of equations. The SUR estimators are consistent and Constant g -0.0114 -0.0087 -0.24968
more efficient than applying OLS to each cross section separately [Sayrs, 19891 Totacu oy 0.3237% 0.7586% 0.74155
In the cost function estimates, first-order output coefficients are all positive and g":m{]": oy 0.1244% 0.1580° 0.14648
significant. This complies with the neo-classical view. Bed size is associated with T:tzit 23 g-ggg;z 0.1721: 0.1606:
higher variable costs among merging hospitals in the pre-merger period and lower (Totacu)? ail 0:05333 ,g'gigb 3'2624
variable costs in the post-merger period. In the pre-merger period, if an average (Totinte)? agy 0.01222 0.0250 _Ujogg
merging hospital increased its bed size by one percent (2.11 beds, see Table 1), the g°t§“b): %43 0.00572 0.02242 0.04682
variable cost would increase by 0.40 percent, approximately $104,508. On the other TO(;actlllt))(totinte 244 g";gis -0.4996 -0.43902
hand, two years after the merger, if a merged hospital increased its bed size by one Totacuxtotsub ai: :0:055; :gjgﬁga :g'gggga
percent (3.96 beds), total variable cost would decline by 0.25 percent which is approxi- TotacuXtotout  ay, 0.0375 0.1552 0.3373°
mately $135,335 (see Table 7). Variables such as service mix, for-profit status and ';z:;z:zi:z:su}: 93 -0.0026 -0.0203 -0.0329
systems affiliation have no effect on total variable costs of merging hospitals." Even Totsubxtot:l?t 224 -g.g;g{gb 00206 pptod
though the number of services does not explain the variation in costs for merging Wage 5?4 0.64380 'g:gggga g‘g;ggﬂ
hospitals, two out of three times this coefficient is significant in the cost function S‘JPPliezS By 0.35625 0.3670° 0.86192
estimates of control hospitals in Table 3. Unexpectedly, the size of the metropolitan g{fg"i), 2 By 0.1782° 0.1944° 0.17632
area is positively associated with the variable cost indicated by the significant coeffi- Wagf;z‘slppﬁes Ef: :ggggg: 23'23233 01796
cient of the METRO variable two years after the merger for merging hospitals, and in Wage X totacu b1y .0.01495 0.0286b 'g'gig
the pre-merger period for controls. This is consistent with the non-price competition WageXtotinte &y 0.0038 “0.0025 0.01592
theory which was believed to be true only in the pre-PPS period. Finally, the merged ﬁzg:::xsui’ d1g -0.0001 -0.0063 -0.0228°
hospitals located in the central states, including the Pacific and South Atlantic states, Supglnﬁesxz:tacu $M -g-gi:éa g‘glig: gty
have lower costs than those located in the East Coast and Mountain regions in the Suppliesx totinte ¢§; 0.0182 -0:0258 '8?232:
pre-merger period. Namely, this can be explained by positive local economic factors in SuppliesXtotsub  dgy -0.02978 -0.09078 0.0088
Florida and Georgia in the South Atlantic, and Washington and Oregon in the North- }E‘;:gzhesxtotout P4 0.0452 -0.0847 0.0857
west. (Bods)? ik : g-gigga -0.1773: " -0.25298
Estimated cost function parameters of control hospitals are revealed in Table 3 TotacuXbeds p.l;k 0.0610 -gizgz :ggg:gb
for pre-and post-merger periods. All first-order output cost elasticities are positive Totinte Xbeds T 0.0174 0.1449 0.1959°
and significant. Bed size is always positively associated with the variable cost of g::zz:;‘;’:gs By 00579 0.23995 0.2569¢
control hospitals. In the pre-merger period, increasing beds by one percent (2.12 Beds)(wages ;‘: :g-gg‘ig ‘3-312:1!& -0.3570%
beds) elevated the total variable costs by 0.20 percent which is approximately $49,806. BedsXsupplies ak; 0.0011 .0:04573 ﬁ'ﬂiﬁi
Following the merger, total costs increase by $37,224 and $59,623 as a result of a one Servmix By 0.0470 -0.0227 0.0645
percent increase in bed size. Most important, the positive coefficient of the beds in all gmft Bpro -0.0146 0.0170 -0.0801
three years indicate that the control hospitals are not in long-run equilibrium through- Bii_%?x P. ?Sys g-(ljigﬂ D101 o
out the study period. The service mix is a cost-contributing factor for controls in two Year trend t -0.0080 g:g ig;b g.‘gg;;ﬂ
out of three years. Control hospitals in the West and East North Central States, and Metro size m 0.0130 -0.0131 0.0387%
the Pacific region have higher variable costs one year after the merger. Control hos- g;zz i 2 'g-figzgz 8-0‘5!25a 0.10068
. . . : 3 -0. .
pitals in the South Atlantic states also have higher costs two years after the merger. gg‘?on ; r, -0.1502# .0,3723 _g:g;ﬁ?
Rﬁgi . T5 -0.0178 0.0275 0.0685
Rf- Ig -0.14888 0.0272 0.0280
0.985 0.989 0.986

a. Statistically significant at the 5 percent level.
b. Statistically significant at the 10 percent level.




90 EASTERN ECONOMIC JOURNAL

TABLE 3
Estimated Cost Function Parameters of
Control Hospitals for Three Periods

Pre-Merger One Year After Two Years After

VARIARLE PARAMETER ESTIMATE ESTIMATE ESTIMATE
" -0.15522 -0.35632 0.17442
gﬁf:fint a‘; 0.43732 0.46022 o.3sou:
Totinte g 0.09232 0.07932 0.1199a
Tatsub oy 0.0568% 0.10352 0.1116ezl
Totout oy 0.1361° 0.12058 0.0763
{Totacu)? g 0.0309 0.22112 0.0248b
{Totinte)? tign 0.0258° -0.0057 0.0157a
{Totsub)? gy 0.0052 0.0180: 0.0108
(Totout)? gy 0.2196 0.4619 -0.3530
TotacuXtotinte  ayy -0.05668 -0.17078 -0.0379a
TotacuxXtotsub  eq 008212 -0.08482 -r.).1125al
TotacuXtotout ey 0.05602 -0.11862 0.0712
TotinteXtotsub  agq -0.01518 -0.05942 0.0081
TotinteXtotout ey, 00211 0.0525 0.0335
TotsubXtotout ey, 0.0129° 0.0175 0.0028
Wage By 0.64412 0.63892 0.63823
Bupplies Ba 0.3559 0.3611° 0.361. i
(Wage)2 B 0.13272 0.1414: 0.15335
(Supplies)? Bog -0.0326° .0.0322a -0.06 2
WageXsupplies Byg -0.10012 -0.1092b -0.087
Wage Xtotacu $q1 0.0112 -0.0131a T0.0028
Wage Xtotinte $1a 0.0041 0.01288 0.00;3
Wage Xtotsub i3 -0.0019 -0.0078ﬂ -C!.CIOO78
Wage Xtotout b1y 0.02482 0.0227a 0.0276al
SuppliesXtotacu gy -0.0203 -0.1333 ug'ggsgb
SuppliesXtotinte gy -0.0150 0.0498‘!3 . ol
SuppliesXtotsub  dogs -0.01712 0.0202 -g.(;o%
SuppliesXtotout g 0.0142 0.0487 0.1056
Beds Py 0.19542 0.1451 22728
(Beds)? P -0.28368 -0.51532 -0.4103a
TotacuXbeds ™ 0.17822 0.1129 0.262;
Totinte Xbeds to 0.0687 0.27002 0.02 g
TotsubXbeds ™ 0.09472 0.14582 0.1282
Totout Xbeds Py -0.20094 -0.13042 -0.0BEgb
BedsXwage 83 -0.03602 -0.0137 -0.0lesb
BedsXsupplies Bio 0.03602 0.01‘.37a 0.0;80a
Servmix B, 0.12088 0.1591 0.1 50
Profit Boro 0.0542 0.0360 0.05 ;
System By -0.0079 -0.0245 -0.012 g
Box-Cox P. T 0.20932 0.23882 0.1792
Year trend t 0.0015 0.03782 0.0143
Metro size - m 0.03072 00115 -0.0117
Region 2 ry -0.0400 ¢.07622 -0.0;21
Region 3 ry -0.0488 -0.0056 0.0 :
Region 4 r, 0.0155 -0.0133 0.0423
Region 5 T 0.0109 o.oezeb 0.0250
Region 6 g 0.0370 0.0672 0.0
R? 0.989 0.986 0.987

a. Statistically significant at the § percent level.
h. Statistically significant at the 10 percent level.
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Estimated Ray Economies of Scale

As a first step in assessing potential gains in efficiency from a merger, ray econo-
mies of scale were computed, using parameter estimates from Tables 2 and 3.
Diseconomies of scale in merging hospitals and economies of scale in control hospitals
in the pre-merger period were found when the cost function was evaluated at variable
means. Scale economies are .9204 for merging hospitals and 1.1197 for the control
hospitals (see Table 4). Increasing all hospital services by one percent would increase
total variable costs by 1.09 percent (1/0.9204) for merging hospitals and .89 percent
(1/1.1197) for control hospitals. These results are consistent with those of Sinay and
Campbell [1995]. Scale economies were also calculated for high volumes of acute care
services—2 times mean—and for low volumes of output—1/2 the mean-for acute care
days. Larger volume hospitals are associated with diseconomies in comparison to
significant economies of small hospitals. Standard error estimates are derived as a
linear combination of estimated parameters are shown in parentheses, and are avail-
able upon request.

During the four year investigation of scale economies, merging hospitals revealed
diseconomies of scale in the pre-merger period, no economies or diseconomies of scale
one year after the merger and economies of scale two years after the merger. By
eliminating duplicative units, waste and redundancies, merged hospitals achieved
significant efficiencies during this period. This is consistent with the operating effi-
ciency hypothesis. On average, scale economies of merged hospitals improved to 1.0038
ong year after and 1.1197 two years after the merger.

Control hospitals consistently showed moderate economies of scale from pre-merger
to the post-merger period. The ray economies of scale for control hospitals were 1.1136
in the pre-merger period, and were 1.1197 and 1.1234 one year and two years after
the merger, respectively. These results suggest that merged hospitals differed from
control hospitals in terms of operating costs and efficiency measures. As a result,

hospitals that merged in this period could become more efficient by proportionately
reducing all outputs. On the other hand, matching control hospitals in the same local

market area have a much greater potential to achieve lower costs by expanding all
outputs.

Estimated Scope Economies

Scope economies are calculated for merging hospitals and matching controls, and
results are shown in Table 5.2 Economies of scope are present in merging hospitals
between acute care and subacute care, indicated by negative and statistically signifi-
cant value of C, in the pre-merger period and two years after the merger. Control
hospitals also reveal the presence of scope economies between these two services which
suggests that increased joint production of acute and subacute care services would
lower costs in both merging and control hospitals. In contrast, merging and control
hospitals showed the existence of diseconomies of scope between acute care and out-
patient visits, and subacute care and outpatient visits for the pre-merger period and
two years after the merger. However, the diseconomies of scope are no longer signifi-
cant between subacute care and outpatient visits two years after the merger,
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TABLE 4 .
Estimated Ray Economies of Scale for Merged and Control Hospitals

MERGED HOSPITALS-Prior to the Merger

TOTACU TOTINTE TOTSUB TOTOUT s
1.18282 (0.28)
20,783 5,121 5,126 51,700
gzrrthfenl;eeaa]; 41,566 5,121 5,126 51,700 0.9204: (0.19)
Eiinfes mean 83,132 5,121 5,126 51,700 0.6127% (0.14)
One Year After the Merger
9 1.6796% (0.48)
37,249 10,858 18,650 117,74
g:mthfen;feaanlll 74,498 10,858 18,650 117,749 1.0038: (0.10)
2 tin:ll)es mesn 148,996 10,858 18,650 117,749 0.54402 (0.27)
Two Years After the Merger
1/2 the mean 34,613 11,086 22,915 132,223 1.4780: (0.35)
5 le mean 69,225 11,086 22915 132,223 1‘12783 (0.09)
Ziﬁes mean 138,450 11,086 22,915 132,223 0.73922 (0.12)

CONTROL HOSPITALS-Prior to the Merger

TOTACU TOTINTE TOTSUB TOTOUT s
1.86192 (0.23)
18,758 5,154 6,888 56,677
g:n:hir::;:; 38,615 5,154 6,888 56,677 1.1136: (O.Dg;
2 tiIrlkJes mean 79,030 5,154 6,888 56,677 0.5570% (0.1
One Year After the Merger
1/2 the mean 17,810 5,616 10,860 66,673 2.003 1: {0.30)
Sample mean 35,619 5,616 10,900 66,673 1.1197a (O.ig)
2 tiz:es mean 71,238 5,616 10,800 66,673 0.49442 (0.12)
Two Years After the Merger
1/2 the mean 17,121 5,763 9,551 74,073 13 194: {0.78)
Sample mean 34,241 5,753 9,551 74,073 1.1234ﬂ (O.igg
2 tin?es mean 68,482 5,763 9,551 74,073 0.52872 (0.

3, Statistically significant at the one percent level.

Merged hospitals do not show any significant scope economies one year after tl;e
merger whereas control hospitals reveal significant scope economies betw.ee; a;:u e
care and intensive care, and intensive care and suba_cute care in this period, a; .on%
with significant diseconomies of scope between the pairs c?f mter}swe cal.'e/outpa 1etr:1i
vigite and subacute carefoutpatient visits. Although the 1ncon‘51stency in sciol?e i; i-
mates from the pre-merger period to one year after the merger is h_ard to exp am,h li
could be the result of consolidating two or more organizations into one in a shor

period of time. Therefore, the results of the cost function estimates for one year after |

the merger should be evaluated with caution.
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TABLE 5
Estimated Scope Economies for Merged and Control Ho spitals
MERGERS CONTROLS
Economies Standard Economies Standard
Services of Scope Error of Scope Error
Prior to the Merger
Acute/Intensive 0.0159 0.0229 -0.0162 0.0307
Acute/Subacufe -0.03452 0.0187 -0.05722 0.0198
Acute/Outpatient 0.08392 (.0364 0.11552 0.0239
Intensive/Subacute 0.0053 0.0039 -0.0100 0.0078
Intensive/Outpatient 0.0055 0.0125 -0.0085 0.0162
Subacute/Outpatient 0.01693 0.0058 0.02082 0.0070
One Year After the Merger
Acute/Intensive 0.0982 0.1082 -(.13424 0.0410
Acute/Subacute -0.0543 0.0619 -0.0372 0.0289
Acute/Outpatient 0.2190 0.1470 -0.0631 0.0408
Intensive/Subacute 0.0069 0.0273 -3.05122 0.0179
Intensive/Qutpatient -0.0068 0.0621 0.0621b 0.0320
Subacute/Cutpatient -0.0061 0.0318 0.03002 0.0117
Two Yoears After the Merger
Acute/Intensive 0.0426 0.0871 0.0077 0.0289
Acute/Subacute -0.13662 0.0615 -0.07012 0.0266
Acute/Outpatient 0.38362 0.0985 0.10028 0.0359
Intensive/Subacute -0.0094 0.0265 0.02162 0.0092
Intensive/Outpatient 0.0109 0.0460 -0.0244 0.0288
Subacute/Cutpatient 0.0230 0.0248 0.0111 0.0110

a. Statistically significant at the & percent level,
b. Statistically significant at the 10 percent level,

Marginal Cost Estimates

The marginal cost of four output categories can be derived from parameter esti-
mates of the hybrid translog cost function. Table 6 presents the marginal cost esti-
mates for each output category in the pre- and post-merger periods. For the merged
hospitals, the marginal cost of an additional patient day is about 42 percent lower in
acute care services, but 36, 50 and 15 percent higher in the production of intensive
care, subacute care and outpatient visits than in controls, respectively. One year
after the merger, the merged hospitals lost their cost advantage in providing an addi-
tional acute care day as compared to control hospitals, but they were abie to lower the
marginal cost of an outpatient visit to $40. In the same period, control hospitals
decreased the marginal cost of intensive care from $441 to $340. The same control
hospitals reduced the marginal cost of outpatient visits from $59 to $44, with a mod-
erate increase in the marginal cost of acute care and subacute care days. Merged
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TABLE 6
Marginal Cost Estimates for Merged and Control Hospitals
Pre-Merger One Year Two Years

Services Period After After
Merged Hospitals

Acute Care $192 $571 $534

Intensive Care $b99 $816 . $659

Subacute Care $305 $517 $350

Outpatient Visits $68 $40 $24

Control Hospitals

Acute Care $273 $311 $749

Intensive Care $441 $340 $534

Subacute Care $203 $228 $299

Outpatient Visits $59 $44 $26

hospitals in the same period showed dramatic inereases in the marginal cost of acute,
intensive and subacute care days due to the short-term effects of the merger.

Two years after the merger, merged hospitals appear to have much lower mar-
ginal costs for four services in comparison to those one year aft.er the merger, Whe.reas
the marginal costs of acute, intensive and subacute care services of control hospftf:xls
showed moderate increases. However, the control hospitals stayed very competlf:we
in the market place in terms of providing intensive and subacute care, and outpatient
visits revealing lower marginal costs for intensive and subacute care da_y.s. Als?,
control hospitals showed dramatic increases in the volume of out':patlen_t x‘nsﬂ:s. It': is
clear that there was intense competition in the market for outpatient services, which

provided referrals for inpatient services. The marginal cost of outpatient visits has

declined about 180 percent among merged hospitals and 127 percent among control
hospitals from pre-to post-merger period.

CONCLUSION

The results of this study show that the hospital merger activity.in the lat.e 1980s
reduced the cost of production by achieving scale and scope economies, allowing hos-
pitals to become more efficient. In a four-year pooled sample (1987-1990), merg_ed
hospitals completed a transition form diseconomies of scale in ffhe pre-merger period
to economies of scale two years after the merger. This is consaste.mt W:lth the opera-
tional efficiency hypothesis. One year after the merger is not suﬁ'lcu.arft time to achieve
efficiencies as indicated by relatively high marginal costs. In addition, scope econo-
mies are evident in merging and control hospitals in acute and f;u_bacute care services
in the pre-merger period and two years after the merger, providing another possible

reason for consolidation.
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TABLE 7
Post-Merger Descriptive Statistics of Merged and Control Hospitals
MERGERS CONTROLS
One Year After Two Years After One Year After Two Years Aftep
Variable Mean Mean Mean Mean
Total Cost (000) 54,971 54,134 . 25,672 26,2668
Acute Care Days 74,498 69,2258 35,619 34,241b
Subacute Care Days 18,650 22 9153 10,900 98,5518
Outpatient Visits 117,749 132,2238 66,673 74,0432
Service Mix 42 452 31 342
System Affiliated 63% 5793 50% 50%
Beds 405 396P 206 208
Metro Size 2.94 3.08b 3.26 3.31

a. Significant at the one percent level.
b. Significant at the 10 percent level.

One of the important findings of this paper is that merged hospitals were differ-
ent from control hospitals prior to the merger. The merged hospitals revealed signifi-
cant pre-merger diseconomies as opposed to the scale economies of control hospitals.
This suggests that merged hospitals needed to reduce all inpatient days proportion-
ately. In contrast, the control hospitals needed to increase all outputs proportion-
ately to achieve efficiencies. Marginal cost estimates support these findings that
merging and control hospitals had a different cost structure in the pre-merger period.
Two years after the merger, the marginal costs of merged and control hospitals for
each service category appeared to converge, reflecting the impact of market competi-
tion.

The post-merger descriptive statistics show that merged hospitals substituted
subacute care days for more costly acute care days and reduced excess beds signifi-
cantly. On the other hand, the control hospitals produced less acute and subacute
care days, and revealed a significant increase in total cost (see Table 7). Average
salary reduction is also notable, though not significant, in merged hospitals. In addi-
tion, the number of services provided significantly increased in both merged and con-
trol hospitals, indicating a trend toward providing a full set of services to obtain man-
aged care contracts.

Further research may enhance the results of this study by computing individual
scope and scale estimates for each hospital in the sample. Also, analyzing individual
service categories by bed size; acute, intensive and subacute care; and the part-and
full-time hospital personnel from pre-to post-merger periods would determine the
sources of operating efficiencies achieved.
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I am indebted to Mr. Allen Halfer, Corporate Director, Strategic Planning of the SSM Health
Care System, St. Louis, MO, for his interest and support of this project. 1 would like to thank Dr.
Sandra Decker of New York University and Dr. Claudia Campbell of St. Louis University for their
suggestions on the first draft of this paper. I also would like to thank three anonymous referees for
their valuable comments on the earlier-version of this paper.

The complete list of articles used in the literature review can be provided upon request.

C, is the total variable cost which consists of labor and supply costs. Labor cost includes tofal payroll
expenses, employee benefits and professional fees. Supply costs are defined as all other operating
expenses.

The average salary (WAGE) is computed by dividing total labor cost by the FTE. Average price of
supplies (SUPPLIES) is obtained by dividing total supply cost by adjusted inpatient days.

Longo and Chase [1984] showed that the service diversification is an important determinant for a
merger or closure using total number of facilities or services at hospitals. Although the case-mix
index is a better measure of severity of patients, it was not available for this study.

In the AHA data, the size of the metrepolitan areas is classified into six groups: 0 = non-metropolitan
area, 1 = under 100,000 population, 2 = 100,000 to 250,000, 3 = 250,000 to 500,000, 4 = 500,000 to
1,000,000, 5 = 1,000,000 to 2,500,000, 6 = over 2,500,000,

From the AHA classification, six regions are created as follows: Regionl = New England and Mid
Atlantic states, Region2 = East North Central and West North Central states, Region3 = East South
Central and West South Central states, Regiond = South Atlantic states, Regionb = Mountain region,
Regioné = Pacific states,

Although a fixed-effects specification to control for time-invariant differences across hospitals would
be appropriate, due to low degrees of freedom in the post-merger period, the year trend is preferred
over separate year dumrmies to increase the degrees of freedom by two. The fixed-effects model was
also estimated for merged and control hospitals for the pre-and post-merger periods, and estimated
coefficients were not changed significantly from the results reported in this paper. Changes in coef-
ficients range from 0.001 in the pre-merger period and two years after the merger to 0.01 one year
after the merger.

The medieal price index is originally caleulated by the Department of Labor and published in the
Eeonomic Report of the President [1994]. This index is used because of higher price increases in the
medical field that cannot be flly explained by a CPI index. The medical care price index is a combi-
nation of medical care commodities and medical care services.

Hospitals with missing data in the pre-and post-merger periods caused a loss of total 71 hospitals
from the pre-merger data set. The final sample contained 131 pre-merger hospitals and 63 post-
merger haspitals along with their controls. This does not generate any selection bias against these
estimates. Sinay and Campbell [1995] used the full-data set and reported pre-merger results for the
1987-1990 period. They found diseconomies of scale at the same magnitude as those of the merged
hospitals included in this study.

Fhe short-run cost functions are estimated along with the labor demand equations for each period.
The R2s of demand equations vary from 39 percent to 74 percent from the pre-merger to the post-
merger periods. These labor demand equations are not reported here but available upon request.
Also, the high R% of estimated cest functions mean either an excellent fit or an overfit due to the
utilization of a large number of variables, interaction terms and multicollinearity among them. The
Jifference between these two outcomes can be detected from the nurber of statistically significant
coefficients. In this study, the number of significant coefficients and high R’s are similar to those
found in the most recent studies.

The variable PROFIT explains the existence of only for-profit-hospitals in the sample. All other
hospitals such as state, federal, church and non-profit hospitals enter the model as zero.

The Cowing and Holtmann [1983] and Vita [1990] studies provide decomposition of the scope esti-

mates.

PRE AND POST-MERGER INVESTIGATION OF HOSPITAL MERGERS a7
REFERENCES

Baumol, W. J,, Panzar, J. C. and Willi
, .C. Villig, R. D). Contestable Markets and the T
ture, New York: Harcowrt Brace Jovanovich, 1982. heory of Induatry Struc

Blackstone, E. and Fuhr, J. An Analysi i
. ysis of Non-Profit Hospital M i i i
sation, 1960, 4rame, pi ergers. Review of Industrial Organi-
Conrad, R. and Strauss, R. A Multipl i
: . ple Gutput Multiple Input Medel for the Hospital i
Carolina. Applied Economics, Summer 1983, 341-52. cepital fndustey in North
Cowing, ;‘ba;;d Iﬁlt{fmnn, A. Multiproduct Short Run Hospital Cost Functions: Empirical Evidence
an 0 t- . - - :
an ¢y Implications from Cross-Section Data. Southern Economic Journai, January 1983, 637-
Coyme, J. Assessing the Financial Characteristics of Multi ituti i
i-Institut i ;
Beoatreh, Beirony 1o0s. e ional Organizations. Health Services
Eakin, K. Allocative Inefficiency in the Production of Hospi 1
spital Se X
Ty 1901 Doy P rvices, Southern Econo
]7_::}18 Ec?nanzic Report ?f the President. United States Government Printing Office, Washington, 1994
ournier, G. a.nd Mitchell, J. Hospital Costs and Competition for Services: A Multiproduct ’AnaI lsis
G The Review of Economics and Statistics, 1992, 627-34. e
rannemann, T., Brown, R. and Pauly, M. Estimating Hospi : i
N g Hospital Costs: A i
Journal of Health Economies, 1986,’107-27. d = & Muliple Output Analysis
Grefane, W. H. Econometric Analysis, New York: MacMillan Publishing Company, 1990, 253-348.
Levitz, G anfl Brooke, P. Independent Versus System Affiliated Hospitals: A Comparative Analysis of
y Financial Performance, Cost and Productivity. Health Services Research, August 1985, 315-39.
0ngo,4:))2. and Chase, G. Structural Determinants of Hospital Closure. Medical Care, May 1984, 388-
Manheim, L., Shortell, 8. and McFall, 8. The Effect of Investor-Owned Chain Acquisitions en Hospital
Expense and Staffing. Health Services Research, October 1989, 461-84, .
MulIne;-I, R._taszAI‘ltjzrsston, R. A Descriptive Financial Ratio Analysis of Merged and Consolidated
ospitals: - ir i
o :}3’ e biti ates, 1980-1985. Advances in Health Economics and Health Services Research,
Sftyrs, L.W. Pooled Time Series Analysis, Newbury Park, California: Sage Publications, 1989
Sinay, U, and Ca‘mpbell, C. Scope and Scale Economies in Merging Hospitals Prior to i&erger Journal
v of Economics and Finance, Summer 1995, 107-23. '
ita, M, Exploring Hospital Production Relationships with Flexible Funeti
e el p exible Funetional Forms, Journal of Health
Zellmer2 A, An Efficient Method of Estimating Seemingly Unrelated Regressions and Test for Aggrega-
tion Bias. Journal of the American Statistical Association, 1962, 977-92.

mic Journal,



