
 

ABSTRACT. This study examines the link between compen-
sation and performance by comparing profit-seeking versus
nonprofit nursing homes in Texas. Using both cost and profit
functions to measure facility performance, that is, resource
allocation efficiency by firm management, we find that: (1)
the highest paid administrators (profit-seekers) are also the
most efficient allocators of firm resources; (2) rural adminis-
trators are paid more than their urban counterparts but there
is no significant difference in their overall ability to allocate
resources; and (3) chain administrators are not compensated
more than independent administrators yet are significantly
superior in resource allocation. Further, management com-
pensation is strongly influenced by firm size and capacity uti-
lization. These results provide very weak support for the
agency theorist’s pay/performance paradigm. 

 

Introduction

 

Motivation and purpose

Agency-theory issues addressing the separation of
ownership and control have engaged both public
and financial economists’ interest for the last
quarter of the 20th century. An issue of primary
concern is the link between firm performance
and managerial compensation. The fundamental
question is whether the marginal cost of manage-
rial talent (compensation) matches the manager’s
marginal revenue product (performance). If a con-
vincing link between pay and performance cannot
be established, the implication is that a failure
exists in the market for executive labor (Fama,
1980). Given that managerial inefficiency exists,
as is asserted in some of the merger-and-acquisi-
tion literature (Jensen, 1989; Gaughan, 1991;
Loughran and Vijh, 1997), the failure of the exec-
utive labor market implies that overpriced execu-
tives placed in charge by owners are making poor
use of the firm’s resources.

Research and public interest have concentrated
for the most part on executive pay levels and firm
performance for large, publicly traded corpora-
tions. Numerous articles appear regularly in a
variety of business publications (for example, the
annual April Executive Pay section in the Wall
Street Journal or a recent Wall Street article by
Lublin (2000, p. A16) entitled, “CEO Pay of Best
Performers Soared, Study Says”). In addition,
academic studies of top management compensa-
tion have been ongoing for over 70 years and have
resulted in over 300 publications (Barkema and
Gomez-Meija, 1998). However, less attention has
been directed toward compensation and perfor-
mance in small firms; and it is not clear as to

Administrative Compensation 
and Organizational Performance 
in Texas Nursing Facilities

Small Business Economics 22: 33–49, 2004.
 2004 Kluwer Academic Publishers.  Printed in the Netherlands.

Final version accepted on February 4, 2002

Kris Joseph Knox
Department of Maritime Administration
Texas A&M University at Galveston
Galveston, Texas 77552
U.S.A.
E-mail: knoxj@tamug.tamu.edu

Eric C. Blankmeyer
Department of Finance and Economics
Southwest Texas State University
601 University Drive
San Marcos, Texas 78666
U.S.A.
E-mail: eb01@swt.edu

J. R. Stutzman
Department of Finance and Economics
Southwest Texas State University
601 University Drive
San Marcos, Texas 78666
U.S.A.
E-mail: js19@swt.edu

Kris Joseph Knox
Eric C. Blankmeyer

J. R. Stutzman



whether or not large-firm study findings are
applicable (Carr, 1997).

The purpose of this study is to examine the link
between the pay of the top administrator and the
firm’s performance in a sample of approximately
1000 small1 nursing facilities in Texas. This effort
is unique in that performance is measured using
traditional cost and profit functions which better
reflect the resource-allocation choices by the
firm’s management. We rank various nursing
facility classifications in terms of technical (cost)
efficiency, allocation (price) efficiency and overall
economic efficiency (that is, a combination of both
technical and allocative efficiency). We employ
both ordinary least squares and robust least
trimmed squares (LTS) regression techniques on
1994 data. Our empirical compensation function
examines the impact of organizational form, geo-
graphic location, chain affiliation, occupancy rate,
case-mix, and firm size on administrative com-
pensation.

We begin with a profile of nursing homes and
a discussion of the current operating conditions
facing nursing facilities in Texas. This is followed
by a brief discussion of various performance
measures and a summary of those used in this
study. Our compensation model is then presented
along with the generated findings and conclusions.

The nursing facility industry: U.S. and Texas
profiles

Using data for 1997 and 1998, Giacalone (2001,
chapters 1, 4) provides a general quantitative
description of nursing facilities in the United
States. Some 17,000 nursing homes serve 1.6
million residents, of whom 72 percent are female
and 88 percent are white. Finally 92 percent of
residents are at least 65 years old, and 46 percent
are at least 85 years old. For 43 percent of resi-
dents, the length of stay is less than a year; but
36 percent stay for one to three years, and 27
percent stay for more than three years (1995 data).
Eighty percent of nursing facilities have between
50 and 200 beds. Over 60 percent are located in
urban areas. The Midwest and South each have
about one third of the nation’s nursing homes; the
Northeast and West each have about one sixth.

About two thirds of the facilities are proprietary
(profit-seeking), and 56 percent are members of a

multifacility organization. Giacalone (2001, p. 63)
remarks, “Despite the wave of mergers that the
nursing home industry experienced in the 1990s,
the industry cannot be said to be highly concen-
trated. . . . Based on number of facilities, the four-
firm and eight-firm concentration ratios for 1998
were 10.3 percent and 16.4 percent respectively.
Based on number of beds, the comparable ratios
were 11.0 and 19.0 percent. Though industry con-
centration was slightly higher based on bed
capacity, these are low concentration ratios.”

Expenditures for nursing home services in the
United States were $88 billion in 1998. However,
this figure refers to “free-standing” facilities and
therefore does not include about $10 billion in
outlays for hospital-based nursing facilities. Over
97 percent of nursing homes are certified to serve
Medicare or Medicaid beneficiaries.2 Medicaid
outlays, $41 billion in 1998, were the primary
funding for two thirds of nursing home residents
and paid for almost three fourths of total resident
days. Medicare outlays were $10 billion, and
private out-of-pocket payments were $29 billion.
Private insurance and other unspecified sources
provided the remaining funds.

U.S. nursing homes had almost 1.8 million
employees in 1998. The average hourly wage was
$10.16, and average weekly earnings were $377.
Only 10 percent of employees were unionized.
Nursing home personnel at all levels, from admin-
istrator to nurse assistant, tended to earn less than
their counterparts in hospitals. In the tight labor
markets of the late 1990s, turnover rates were pre-
dictably high.

Although the nursing home industry in Texas
conforms to the national pattern in many respects,
Texas is a rich source of information and experi-
ence because of the state’s size, geographic and
ethnic diversity and regulatory environment. In
1996, Texas ranked highest in the nation in
terms of the total number of available nursing
home beds (125,389) and second to California in
terms of the total number of nursing facilities
(1,151 versus 1,170) (Marion Menell Dow, 1997).
Approximately 88 percent are profit-seeking
facilities; 12 percent are nonprofit organizations.
Slightly over 50 percent of all facilities are located
in urban areas and approximately 80 percent
are chains. Table I provides a detailed profile
summary of the Texas Nursing Facility Industry

34 Kris Joseph Knox et al.



Administrative Compensation and Organizational Performance in Texas Nursing Facilities 35
T

A
B

L
E

 I
19

94
 T

ex
as

 n
ur

si
ng

 f
ac

il
it

y 
in

du
st

ry
 p

ro
fi

le
 s

um
m

ar
y

F
ac

il
it

y 
&

P
ro

fi
t 

se
ek

in
g

N
on

pr
of

it
C

ha
in

In
de

pe
nd

en
t

U
rb

an
R

ur
al

ch
ar

ac
te

ri
st

ic
s

 

π
nπ

π
nπ

π
nπ

π
nπ

π
nπ

N
um

be
r 

of
 f

ac
il

it
ie

s 
(1

01
7)

87
4

14
3

63
1

55
24

3
88

44
6

74
42

8
69

(A
vg

/S
M

A
)

(1
6.

52
)

(2
.7

4)
(A

vg
/C

ou
nt

y)
(9

.1
0)

(1
.5

1)
(2

.0
9)

(0
.3

4)

N
um

be
r 

of
 b

ed
s 

(1
12

,2
10

)
96

,5
51

15
,6

59
72

,1
39

5,
83

6
24

,4
14

9,
82

1
54

,8
62

10
,3

47
41

,6
91

5,
31

0
(A

vg
/S

M
A

)
(2

,0
32

)
(3

83
)

(A
vg

/C
ou

nt
y)

(1
,1

20
)

(2
11

)
(2

03
)

(2
6)

A
ve

ra
ge

 n
um

be
r 

of
 b

ed
s

,1
10

.4
7

10
9.

50
11

4.
33

10
6.

11
10

0.
47

11
1.

61
12

3.
01

13
9.

82
97

.4
1

76
.9

7
(C

om
bi

ne
d)

(1
13

.6
7)

 
(1

03
.4

4)
(1

25
.4

4)
(9

4.
57

)

O
cc

up
an

cy
 r

at
e 

(%
)

73
85

70
83

79
85

76
87

70
82

(C
om

bi
ne

d)
(7

1)
(8

1)
(7

7)
(7

1)

A
ve

ra
ge

 n
um

be
r 

of
 p

at
ie

nt
 

da
ys

/y
ea

r
02

9,
22

4
33

,6
56

29
,4

50
31

,9
29

28
,6

36
34

,7
34

33
,7

48
43

,5
86

24
,5

10
23

,0
05

(C
om

bi
ne

d)
(2

9,
64

9)
(3

0,
25

7)
(3

5,
14

8)
(2

4,
30

1)

M
ed

ic
ai

d 
pa

ti
en

t 
da

ys
 (

%
)

07
4

65
74

72
74

61
74

62
74

68
(C

om
bi

ne
d)

(7
4)

(7
1)

(7
2)

(7
3)

M
ed

ic
ai

d 
re

ve
nu

e/
to

ta
l 

pa
ti

en
t 

re
ve

nu
e 

(%
)

70
62

69
69

72
58

68
58

71
69

(C
om

bi
ne

d)
(6

9)
(6

9)
(6

7)
(7

1)

A
ve

ra
ge

 c
os

t 
($

):
P

at
ie

nt
 c

ar
e

1,
16

1,
00

4
1,

55
3,

44
9

1,
17

3,
41

8
1,

29
3,

11
3

1,
12

8,
91

0
1,

71
6,

15
9

1,
37

3,
27

1
2,

06
1,

65
2

93
9,

89
1

1,
00

8,
42

0
(C

om
bi

ne
d)

(1
,1

83
,0

16
)

(1
,2

85
,0

36
)

(1
,4

71
,2

33
)

(9
49

,4
05

)

A
dm

in
is

tr
at

iv
e

23
9,

21
1

24
4,

69
0

25
5,

83
0

25
1,

94
3

19
6,

05
8

24
0,

15
7

28
8,

32
8

32
7,

60
9

18
8,

02
9

15
5,

76
4

(C
om

bi
ne

d)
(2

55
,5

18
)

(2
07

,7
82

)
(2

93
,9

18
)

(1
83

,5
49

)

C
ap

it
al

36
1,

95
0

41
5,

05
5

37
5,

73
4

43
6,

54
4

32
6,

15
8

40
1,

62
5

42
5,

06
1

56
0,

76
4

29
6,

18
6

25
8,

78
7

(C
om

bi
ne

d)
(3

80
,6

09
)

(3
46

,2
22

)
(4

44
,3

92
)

(2
90

,8
84

)

A
ve

ra
ge

 T
IL

E
 r

an
ki

ng
7.

65
7.

88
7.

62
7.

73
7.

73
7.

97
7.

50
7.

80
7.

80
7.

96
(C

om
bi

ne
d)

(7
.6

3)
(7

.7
9)

(7
.5

4)
(7

.8
2)



36 Kris Joseph Knox et al.
T

A
B

L
E

 I
  

(C
on

ti
nu

ed
)

F
ac

il
it

y 
&

U
rb

an
R

ur
al

ch
ar

ac
te

ri
st

ic
s

C
ha

in
In

de
pe

nd
en

t
C

ha
in

In
de

pe
nd

en
t

π
nπ

π
nπ

π
nπ

π
nπ

N
um

be
r 

of
 f

ac
il

it
ie

s 
(1

01
7)

32
2

31
12

4
43

30
9

24
11

9
45

(A
vg

/S
M

A
)

(1
1.

50
)

(1
.1

1)
(4

.4
3)

(1
.5

4)
(A

vg
/C

ou
nt

y)
(6

.5
7)

(0
.6

3)
(2

.5
3)

(0
.8

8)
(1

.5
1)

(0
.1

2)
(0

.5
8)

(0
.2

2)

N
um

be
r 

of
 b

ed
s 

(1
12

,2
10

)
40

,9
51

3,
76

8
13

,9
11

6,
57

8
31

,1
90

2,
06

7
10

,5
02

3,
24

3
(A

vg
/S

M
A

)
(1

,5
17

)
(1

40
)

(5
15

)
(2

44
)

(A
vg

/C
ou

nt
y)

(8
36

)
(7

7)
(2

84
)

(1
34

)
(1

52
)

(1
0)

(5
1)

(1
6)

A
ve

ra
ge

 n
um

be
r 

of
 b

ed
s

12
7

12
2

11
2

15
3

10
1

86
88

72
(C

om
bi

ne
d)

(1
27

)
(1

23
)

(1
00

)
(8

4)

O
cc

up
an

cy
 r

at
e 

(%
)

74
86

81
87

67
80

77
83

(C
om

bi
ne

d)
(7

5)
(8

2)
(6

8)
(7

9)

A
ve

ra
ge

 n
um

be
r 

of
 p

at
ie

nt
da

ys
/y

ea
r

34
,1

07
67

,1
50

32
,8

15
48

,2
26

24
,5

98
25

,1
86

24
,2

81
21

,8
42

(C
om

bi
ne

d)
(3

4,
37

4)
(3

6,
78

3)
(2

4,
64

0)
(2

3,
61

2)

M
ed

ic
ai

d 
pa

ti
en

t 
da

ys
 (

%
)

74
68

73
58

74
78

76
63

(C
om

bi
ne

d)
(7

3)
(6

9)
(7

4)
(7

2)

M
ed

ic
ai

d 
re

ve
nu

e/
T

ot
al

 p
at

ie
nt

 r
ev

en
ue

 (
%

)
68

63
70

54
70

78
75

62
(C

om
bi

ne
d)

(6
7)

(6
6)

(7
0)

(7
1)

A
ve

ra
ge

 c
os

t 
($

):
P

at
ie

nt
 c

ar
e

1,
38

4,
40

4
1,

56
7,

94
1

1,
34

4,
36

3
2,

41
7,

58
3

95
3,

55
8

93
8,

12
5

90
4,

40
3

1,
04

5,
91

0
(C

om
bi

ne
d)

(1
,4

00
,5

22
)

(1
,6

20
,7

01
)

(9
52

,4
46

)
(9

43
,2

30
)

A
dm

in
is

tr
at

iv
e

30
4,

58
6

29
8,

75
3

24
6,

11
2

34
8,

41
2

20
5,

02
3

19
1,

48
1

14
3,

80
1

13
6,

71
4

(C
om

bi
ne

d)
(3

04
,0

73
)

(2
72

,4
53

)
(2

04
,0

47
)

(1
41

,9
28

)

C
ap

it
al

43
9,

98
0

49
9,

08
6

38
6,

32
0

60
5,

23
0

30
8,

78
5

35
5,

76
0

26
3,

46
9

20
7,

06
9

(C
om

bi
ne

d)
(4

45
,1

70
)

(4
42

,6
86

)
(3

12
,1

71
)

(2
47

,9
94

)

A
ve

ra
ge

 T
IL

E
 R

an
ki

ng
7.

47
7.

56
7.

58
7.

97
7.

77
7.

94
7.

88
7.

96
(C

om
bi

ne
d)

(7
.4

8)
(7

.6
8)

(7
.7

8)
(7

.9
0)



for 1994 in terms of various facility classifications
and key facility characteristics. The Texas
Department of Human Services (TDHS) gathers
data through annual cost reports for all facilities
receiving Medicaid reimbursement.

Further, approximately 75 percent of all nursing
home residents in Texas are Medicaid beneficia-
ries (Texas Health Care Association, 1997). For
the 1994 cost report data, Medicaid revenues
were approximately 65–70 percent of total
revenue, Medicare revenues were approximately
10 percent, and private-pay revenues were approx-
imately 20–25 percent (see Table I). Private-pay
total revenue was approximately 5 percent more
in urban areas and 5–10 percent more in nonprofit
facilities except for rural-chain-nonprofit facilities.

Operating environment in Texas

In general, the complex policy issues in the
nursing facilities industry are accessibility to
nursing-home services, level of services, quality
of services, and compensation for services
provided. According to the Texas Department of
Human Services (1990), there are three objectives
for the current reimbursement system: (1) to
encourage the delivery of quality services, (2) to
improve access for patients requiring extra assis-
tance, and (3) to increase payment equity among
facilities.

In order to achieve the key objectives of
nursing home care, the state of Texas repealed
its Certificate of Need (CON) legislation in
September, 1986.3 Moreover, in April, 1989, the
reimbursement methodology for compensating
facilities for Medicaid patients was changed from
a fixed-rate, class-mix system (subject to reim-
bursement on a reasonable cost-related basis) to a
fixed-rate, case-mix system.

As previous CON legislation supposedly
restricted nursing facility expansion, the repeal of
CON has encouraged facilities to maintain excess
bed supplies; however, excess beds increase
facility costs which, in turn, are built into
Medicaid reimbursement payments. Since the
average occupancy rate in Texas is about 80
percent, this legislation has apparently produced
an oversupply of services statewide and excess
capacity for many facilities.

Analytical framework

Historically, two fairly broad perspectives have
been used to examine managerial compensation:
the financial economist’s approach of moral
hazard/agency theory and the human-resource
model proposed by management theorists. Much
of the recent academic interest in executive pay
is couched in the theory of agency. In fact, given
public perceptions that top executive compensa-
tion is grossly inappropriate, financial economists
argue that the human-resource-compensation
models must be replaced by the agency perfor-
mance/pay paradigms (Zajac and Westphal, 1995).
However, the latter theories yield ambiguous
results in empirical tests. Tosi et al. (1998) find
that less than five percent of compensation is
explained by performance factors.

Jensen and Meckling (1976) indicate that the
firm is a nexus of contracts among the firm’s
participants. Principals make explicit or implicit
contracts with agents and delegate decision-
making authority to these agents, who in turn are
supposed to act in the best interest of principals.
The principals face the problem of controlling
agent behavior because (1) the agents rationally
pursue their own self-interest, (2) they are
assumed to be risk and work averse and (3) infor-
mation asymmetry exists. Control is achieved
through monitoring, bonding, threats of firing or
takeover, providing appropriately structured
compensation incentives or making the agents
principals.

Human-resource models have evolved from
early theories of organizations where teamwork
and cooperation are paramount (Zajac and
Westphal, 1995). Management compensation is
based on highly competitive labor markets within
and among industries. Hence, this approach
stresses the need to satisfy and retain valuable
personnel through incentive compensation. The
differences between owner’s and manager’s
goals are deemphasized in the human-resource
approach.

Barkema and Gomez-Mejia (1998, p. 13) assert
that “adding more empirical studies on the statis-
tical relationship between executive pay and firm
performance to the vast literature that already
exists on this issue leads researchers into a blind
alley.” They base their conclusions on typically
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weak pay-performance correlations; however, they
acknowledge wide variations in previous studies.
The results of two key studies by agency propo-
nents are representative. Murphy (1985) finds that
executive pay is positively and significantly
correlated with shareholder returns; Jensen and
Murphy (1990b) concur. However, by changing
the focus of the investigation to concentrate on the
dollar change in CEO compensation for every
$1,000 change in total shareholder wealth, Jensen
and Murphy conclude that CEOs receive only
$2.59 for every $1,000 change in the firm’s equity,
which is insufficient to provide a strong link
between pay and performance.

Studies of the link between pay and perfor-
mance have wrestled with the appropriateness of
various performance measures capturing both the
incentives provided for and risk-taking in the
investing and financial decision-making by man-
agement. Jarrell (1993) provides an insightful
summary of the performance/pay paradigm and
calls for research to establish a stronger linkage
between pay and performance which would justify
higher executive compensation. Additionally,
Jerrell emphasizes the appropriateness of various
performance measures as predictors of manage-
ment compensation: sales growth, return on
investment, return on equity, earnings growth,
stock price returns, and economic value added.

Jensen and Murphy (1990a) point out that
measures which do not correlate with changes
in shareholder wealth would be inappropriate
predictors in profit-seeking firms. However,
some variation in stock prices and hence share-
holder returns cannot be attributed to managerial
decision-making and the fundamental operations
of the firm. Of course, this makes the accounting
perspective important as well (for example, see
Jarrell (1993) and Watts (1993)). Bennett Stewart
(1994) asserts that the best firm performance
measure is EVATM (economic value added)
because it includes the cost of equity capital and
over 164 additional adjustments for measuring
performance. Dillon and Owens (1997) and
Kramer and Pushner (1997) are not convinced by
EVATM. Bacidore et al. (1997) assert that REVA
(refined economic value added) is even better than
EVATM as it is based on the firm’s market value
rather than its net asset value. Ferguson and
Leistikow (1998) show, however, that REVA is

inconsistent with finance theory and shareholder
wealth maximization.

Barkema and Gomez-Mejia (1998) argue that
a more general framework, inclusive of agency
theory, is needed to advance research on executive
pay. In addition to performance measures, firm
governance and contingency factors should also
be included. Proposed explanatory variables
include firm size (Carr, 1997), market forces,
sales levels (Ciscel and Carroll, 1980), peer com-
pensation, CEO behavior and characteristics, and
CEO role or position issues (Gomez-Mejia and
Wiseman, 1997). Governance issues such as own-
ership structure, board of directors structure and
remuneration committees should also be included
(Conyon and Peck, 1998); Zajac and Westphal,
1995 and Werner and Tosi, 1995). Finally, internal
and external contingencies including a firm’s
strategy, risk taking, market growth, industry con-
centration, regulation, globalization, etc. need to
be addressed as well (Sanders and Carpenter,
1998; and Finkelstein and Boyd, 1998).

The above discussion provides a general ana-
lytical framework for management compensation;
however, we are specifically interested in the small
firm nursing facility and industry in Texas. In a
review of nursing-home incentives, Ullmann
(1987) argues that profit-seeking facilities try to
maximize profits while maintaining the level of
quality required for operating certification. The
economic theory of competition shows that a
profit-maximizing firm must produce its output or
service at the least possible cost per unit. Other
kinds of administrative behavior that affect quality
and resident mix presumably enter the owners’
objective function only if they are consistent with
profit maximization.

For the nonprofit nursing home, Ullmann
(1987) identifies a different set of objectives:
enhancing the facility’s prestige by increasing
quality and quantity of service. The goals are
capital enhancement, an outstanding medical staff,
and a more heterogeneous mix of residents. Since
it is unclear how quantity maximization (a large
market share) affects quality of service, Ullmann
assumes that a nonprofit administrator tries to
maximize the facility’s prestige subject to a
limit on the deficit which the nursing home can
incur. The deficit, which is recovered from private
charitable contributions or public subsidies,
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weakens the incentive for administrative control
of costs.

Many researchers have emphasized the diver-
gent objectives of profit-seeking and nonprofit
enterprises: Dahlman (1979), De Alessi (1974,
1983), Demsetz (1966, 1967, 1968), and Furerbotn
and Pejovich (1972). Ownership rights may be
poorly defined or hard to transfer in nonprofit
firms. This creates a disincentive to risk bearing
and planning for further contingencies since
there is virtually no process for capitalizing
further benefits into the current value of the firm.
Furthermore, religious, fraternal, and govern-
mental nursing facilities try to maximize economic
benefit for their residents, who may participate or
lobby to obtain lower costs and more or better
service. Consequently, nonprofit enterprises may
undertake the least remunerative activities in the
market for long-term care.

Although the moral hazard/agency theory
seems seriously deficient in explaining manage-
ment compensation, it does provide a solid foun-
dation for analyzing divergent behavior between
organizational structures (for example, profit-
seeking versus nonprofit organizations). Numerous
empirical cost- and profit-function studies have
verified significant performance differences
between profit-seeking and nonprofit firms (for
example, Knox et al., 1999; Claggett et al., 1995;
Stutzman and Stansell, 1992; Hollas and Stansell,
1988). Demsetz (1967) notes that property rights
arise when those affected by externalities find it
worthwhile to internalize their cost and benefits.
Compared with nonprofit ownership, profit-
seeking ownership is often an effective way to
take account of these “spillovers.” In addition,
Alchian and Demsetz (1972) note that shirking
is more likely to occur in nonprofit firms than
in profit-seeking firms. Finally, Jensen and
Meckling (1976) highlight the cost of monitoring
and bonding in an organization. They find
that nonprofit organizations have reduced incen-
tives to enforce contracts and develop internal
controls.

For this study, we use standard cost- and profit-
function performance measures for both profit-
seeking and nonprofit firms. We assume that all
performance measures reflect management’s
attempt to allocate the firm’s resources efficiently.
The cost- and profit-function models adequately

reflect management’s decisions about resource
allocation. Stigler (1976) points out that the impo-
sition of any arbitrary set of goals upon firms
which in fact have other goals leads to the falla-
cious conclusion that the firms are inefficient.
Using both cost and profit functions as our
resource allocation models for this study, we
recognize that profit-maximization represents a
restricted view of the objective functions of
diverse firms. Making no a priori assumptions
regarding a firm’s objectives, we simply test
for exhibited differences in objective functions
reflecting profit maximization. We are able to
rank various nursing facility classifications in
terms of technical (cost) efficiency, allocative
(price) efficiency, and relative overall economic
efficiency. As expected, nonprofit nursing facili-
ties are more costly and less profitable than profit-
seeking facilities; however, our findings do not
imply, for example, that nonprofit nursing facili-
ties are inefficient using other definitions of
efficiency.

Data

All data are from the 1994 Texas Medicaid
Nursing Facility Cost Report (Texas Department
of Human Services, 1994). Table I provides a
detailed profile summary of the Texas Nursing
Facility Industry for 1994 in terms of various
facility classifications and key facility character-
istics. The Texas Department of Human Services
(TDHS) gathers data through annual cost reports
for all facilities receiving Medicaid reimburse-
ment. Table II provides an industry profile
summary of top administrator compensation in
terms of mean, standard deviation, and range. We
note that: (1) about 11 percent of Texas nursing
facilities are excluded from Tables I and II; (2)
although the data reflect information for both
private-pay and Medicaid residents, it is impos-
sible to allocate costs and profits between the two
groups; and (3) nonprofit facilities include gov-
ernment, fraternal, and church affiliated entities.
Despite these data limitations, we believe that our
analyses of a sample of over 1000 facilities ade-
quately reflects the nursing facility industry in
Texas.

Most of the variables in Tables I and II are
self-explanatory. However, the TILE, Texas Index
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for Level of Effort, requires explanation. This
procedure uses an inflation-adjusted, prospective,
per-diem reimbursement rate having 11 payment
categories based on activities-of-daily-living
criteria (the lower the TILE value, the higher
the level of services provided). Accordingly,
the reimbursement amount for a resident in a
given payment category is the same for all facili-
ties statewide. The uniform rates are based on
the average costs of all participating facilities and
reflect three cost centers: patient care, general
and administrative overhead, and capital costs.
For 1996, the average TILE reimbursement rate
was $66.52 per patient day compared with the
$90.18 national average (Texas Health Care
Association, 1997). “Texas has relatively low
Medicaid rates for nursing home care; in fact,
Texas was ranked 45th among all states in 1999”
(Morgan et al., 2000, p. 10). We experiment with
TILE as a price variable in the profit function and
as a case-mix variable in the cost and compensa-
tion functions.

Methodology

In this study, we use a two-step procedure to
examine the relationship between the pay of the
top administrator and the nursing facility’s per-
formance. First, we develop performance ranking
measures for nursing facility organizational struc-
ture (profit-seeking versus nonprofit), classifica-
tion (chain versus independent) and location
(urban versus rural) using both cost- and profit-
function models. Second, we regress these per-
formance measures on the dependent variable,
administrative compensation, adjusting for firm
size (span of control), case mix (risk taking), and
occupancy rate (capacity utilization).

Performance rankings

A firm is technically efficient if it allocates
resources to minimize the average cost of its
product or service. Technical efficiency is inde-
pendent of the product’s marginal revenue and
does not determine the most profitable rate of
production. Yotopoulos and Lau (1973) note that
the relative technical efficiency of two firms may
be measured by a firm-specific efficiency para-
meter that reflects neutral differences in the pro-

duction function using a firm-specific efficiency
parameter to represent differences in managerial
ability and the non-measurable fixed factors of
production.

Further, Yotopoulos and Lau (1973) note that
price efficiency (that is, allocation efficiency) can
be categorized into relative price efficiency and
absolute price efficiency. A firm achieves absolute
allocation efficiency by equating the marginal
revenue product of each variable resource to its
marginal factor cost; in other words, the firm
maximizes its profit. While a firm may in practice
fail to achieve absolute allocation efficiency, it is
useful to compare the relative allocation efficien-
cies of groups of firms. In some groups, the
average gap between marginal revenue product
and marginal factor cost will be smaller than in
other groups.

Lau and Yotopoulos (1971) also point out that
technical efficiency and price efficiency are func-
tionally related. Technical efficiency is a neces-
sary condition for profit maximization. Allocation
efficiency is a necessary and sufficient condition
for profit maximization. Firms may exhibit equiv-
alent levels of overall economic efficiency, yet
differ in terms of either price or technical effi-
ciency. If two classes of firms have different
degrees of technical and price efficiency and face
similar prices in both input and output markets,
the firm class with higher profits is considered to
be more economically efficient. A more rigorous
development is provided in Lau and Yotopoulos
(1971).

An important model for the cost function was
developed by Nerlove (1963) in his examination
of the U.S. electric power industry. Assuming a
Cobb-Douglas production function, Nerlove
obtained a log-linear expression for total cost in
terms of output and resource prices. He estimated
the regression by OLS, arguing that the electric
utilities were price takers in resource markets and
that their output was also exogenous because cus-
tomers and regulators expect electricity to be
produced on demand. In our view, the same rea-
soning applies, at least approximately, to the
nursing facility industry in Texas.

Table III displays our total cost model, a
description of the variables, and the results of both
OLS and LTS regressions.4 Profit-seeking facili-
ties are less costly than nonprofits, urban facilities
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are more costly than rural facilities and chains are
more costly than independent facilities.5

The profit function (measuring relative overall
efficiency) both supports and enhances the
findings of the cost function. By definition, the
profit function represents the maximized profit for
a firm as a function of prices of output, prices of
variable input factors and quantities of the fixed
factors of production. Mullineaux (1978) points
out that additional variables may be necessary to
explain profit levels. The function is non-negative,
convex, increasing in output prices, decreasing in
input prices and continuously differentiable. Thus,
the profit function expresses the value of the max-
imized profit for a profit-maximizing firm that is
a price taker in its resource markets and its product
markets. Lau (1978) develops the general translog
form of the normalized profit function. Lau
and Yotopoulos (1971) and Yotopoulos and Lau

(1973) formulate the Cobb-Douglas case of
the normalized profit function and estimating
equations.

Table IV displays regression results for the
profit function. Profit-seekers clearly achieve
higher overall efficiency than do nonprofits and,
reversing the result of the total cost function, chain
members appear to be significantly more efficient
than independent facilities. Additionally, the profit
function indicates that urban facilities are more
efficient overall than rural facilities (LTS only).
This conclusion, while not OLS statistically sig-
nificant, also reverses the findings of the total cost
model. Table V provides a more detailed report
of relative economic efficiency between the
various groups of facilities. F-tests of urban-rural
comparisons of overall efficiency for all facilities
and profit-seeking facilities are mixed for OLS
and LTS regressions. There appears to be no
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TABLE III
The total cost function with 1994 data (ln total cost is the dependent variable)

Independent variables 0000000000000OLS 00000000000000LTS

Coefficient T-statistic Coefficient T-statistic-

Location –0.027 –02.557 –0.024 ––3.224
Profit-seeker –0.121 0–8.239 –0.096 ––9.149
Chain –0.029 –02.646 –0.046 ––5.946
ln LVN –0.157 –03.220 –0.163 ––4.853
ln Aide –0.487 –08.476 –0.373 ––9.299
ln CSMX –0.379 –07.683 –0.399 –11.616
ln Occu –0.179 –11.093 –0.129 –11.099
ln Days –1.003 –79.014 –1.013 112.966
Constant –3.655 –18.998 –3.739 –27.773

Std. error of est. –––––––––––––0.155 –––––––––––––  0.099
R-squared. –––––––––––––0.938 –––––––––––––– 0.997
F-stat –––––––––– –1902.573 ––––––––––– –41333.957

–––––––––– –(8, 1008) ––––––––––––– (8, 995)
Sample size. –––––––––––––1017 ––––––––––        1004

Note: ln Cost = β0 + β1 Location + β2 Profit-seeker + β3 Chain + β4 ln LVN + β5 ln Aide + β6 ln CSMX + β7 ln Occu +
β8 ln Days + U

where Cost includes employees’ wages and benefits, compensation of contract personnel, purchases of materials and equipment,
administrative outlays, utilities, maintenance, depreciation, taxes, interest, and insurance. The dummy variables are: Location
(1 = urban, 0 = rural), Profit-seeker (1 = profit-seeker, 0 = nonprofit), and Chain (1 = member of a chain of nursing homes, 0 =
independent). LVN is an estimate of each nursing facility’s average hourly wage for licensed vocational nurses, while Aide is the
average hourly wage for aides, including assistants to nurses and therapists as well as other employees providing general care for
residents. CSMX measures each nursing facility’s average case mix, an index of the level of medical care and supervision provided
to residents. Occu is the occupancy rate (average resident days per bed/365 days), while Days is a facility’s total resident days
in 1994. ln is the natural logarithmic transformation. Finally, U is an unobserved gaussian error which we assume to have zero
expectation and a constant variance. This random component of each facility’s total cost is supposed to be uncorrelated among
nursing homes.



difference in the economic efficiency of urban and
rural nonprofit facilities.

In order to address allocation efficiency, we use
both the profit function and a labor-demand
model. We employ Zellner’s (1962) “seemingly
unrelated regression” technique. Using an index
of price efficiency as suggested by Lau and
Yotopoulos (1971), both relative and absolute
price efficiency may be examined.

As shown in Table VI, all facility classifications
fail the absolute price efficiency hypothesis
because they use too much labor in relation to
their fixed inputs. Hence, labor’s marginal revenue
product is less than its wage rate. However, we
conclude that profit-seekers are relatively better
profit-maximizers than nonprofits, chain members
are somewhat more price efficient than indepen-
dents, and rural facilities outperform their urban
counterparts. However, we cannot perform a

rigorous statistical test on the difference between
the observed efficiency (k) and a null value (e.g.,
1) because the sampling distribution of (k – 1) is
unknown.

Based on the results (Tables III–VI) of the cost
and profit functions, Table VII provides a facility-
classification performance ranking for technical
efficiency, allocation efficiency, and combined
cost and price efficiency for the nursing facility
industry in Texas.

By enhancing the concept of economic effi-
ciency, the profit function reinforces the cost
function findings that profit-seeking firms have
superior economic efficiency when compared with
nonprofit nursing facilities. Further, the profit
function implies that the allocation efficiency of
both chains and urban facilities is strong enough
to offset the technical efficiency disadvantage
found by the cost function. That is, chain and
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TABLE IV
The profit function (ln Profit is the dependent variable)

Independent variables 0000000000000OLS 00000000000000LTS

Coefficient T-statistic Coefficient T-statistic

Constant –5.460 –3.44 –4.838 –4.08
ln Wage –0.638 –3.03 –0.439 –2.81
ln Price –2.468 –6.63 –2.118 –7.58
ln Occu –1.038 21.16 –0.961 26.07
ln Capital –0.837 17.85 –0.955 25.86
Location –0.079 –1.71 –0.101 –2.94
Profit-seeking –0.547 –7.80 –0.249 –4.35
Chain –0.337 –7.11 –0.286 –8.12

Standard error of estimate –––––––––––––0.638 ––––––––––––  –0.454
R2 –––––––––––––0.523 ––––––––––––  –0.671
F-statistic ––––––––––––142.981 –––––––––––– –245.063

–––––––––––– (7,913) –––––––––––– –(7,842)
Sample size ––––––––––––  –921 –––––––––––   ––850

Note: ln(Profit) = a0 + b1 ln Wage + b2 ln Price + b3 ln Occu + b4 ln Capital + d1 Location + d2 Profit-seeking + d3 Chain + e

where the dependent variable, Profit, is defined to be operating profit (i.e., earnings before tax plus interest, depreciation, and
property tax). The independent variables fore the profit function include the dummies: Location, profit-seeking, and chain. Location
(1 = urban; 0 = rural) reflects facilities in the 28 SMAs in Texas as being urban and all other facilities in counties outside the
SMAs as rural. Chain (1 = chain; 0 = independent) indicates whether or not the facility is a member of either a profit-seeking or
nonprofit chain. Profit-seeking (1 = profit-seeking; 0 = nonprofit) is the key ownership form variable.

The remaining variables, in natural logs, are: hourly wage rate, occupancy rate, price index, and capital. The hourly wage rate
(Wage) is the weighted average of the wage rates for LVNs and for aides. This variable represents the price of variable inputs.
The occupancy rate (Occu) measures bed utilization and indicates facility capacity. The price variable (Price) is the TILE ranking
index. The ranking is determined by classifying patients into 11 categories of care and calculating a weighted average of those
categories. Texas Medicaid payments are unique for each of the categories of care in which the patients are classified. The capital
(Capital) variable is the total square footage in each nursing facility. This is our proxy for the quantity of fixed inputs.



urban facilities appear to be better at matching
the wages paid with employee productivity.
However, these differences are numerically small
and, for urban-rural comparisons, statistically
mixed.

Finally, although the comparative efficiency
results of profit-seeking firms and nonprofit facil-
ities are fairly well known, the question remains
whether the finding reflects differences in man-
agerial efficiency or differences in the quality of
care provided. Past studies either assumed that
quality is homogeneous for all facilities (Knox
et al., 2001; Anderson et al., 1999), or used ad hoc
proxies such as the number of bedsores reported,
number of unsolicited complaints, number of
observed violations, number of nurses per resident,
etc. A decade ago, Davis (1991, p. 135) indicated
that the “literature on nursing home quality
consists of a morass of findings that are largely
inconsistent due to disparate methods of defining
and measuring quality.” Clearly, this is a most
interesting issue that requires further examination
in future research efforts.

Based on the results of the cost and profit func-
tions and our performance rankings, the second
phase of our procedure is to examine the link
between performance and compensation using an
empirical “compensation function.”

Compensation function results

Beyond the neoclassical economic model (mar-
ginal revenue product equals marginal cost of
managerial talent as in Bodvarsson and Brastow
(1998)), we are not aware of a specific, generally
accepted quantitative theory that specifies the
relationship between pay and performance. Of
course, conceptual qualitative links are found in
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TABLE V
Tests of relative economic efficiency

Facility OLS LTS
Group tested F-Statistic F-Statistic

(1) All facilities: 02.931* 08.632
Urban vs. Rural (1,913) (1,842)

(2) All facilities: 50.581 65.999
Chain vs. Independent (1,913) (1,842)

(3) All facilities: 60.883 18.188
Profit vs. Nonprofit (1,913) (1,842)

(4) Profit-seeking facilities: 03.398* 09.678
Urban vs. Rural (1,816) (1,761)

(5) Profit-seeking facilities: 31.826 79.854
Chain vs. Independent (1,816) (1,761)

(6) Nonprofit facilities: 00.003* 00.209*
Urban vs. Rural (1,91) (1,88)

(7) Nonprofit facilities 14.832 15.445
Chain vs. Independent (1,91) (1,88)

(8) Rural facilities: 27.573 37.252
Profit vs. Nonprofit (1,437) (1,402)

(9) Urban facilities: 32.131 65.141
Profit vs. Nonprofit (1,470) (1,447)

Note: *Unable to reject the null hypothesis at the 95 percent
confidence level.

TABLE VI
Absolute and relative price efficiency

Facility classification and k-values

π 0.849
Chain 0.841
Rural 0.833
Urban 0.799
Independent 0.764
nπ 0.648
Rural – Chain – π 0.638
Urban – Chain – π 0.621
Rural – Independent – π 0.605
Urban – Independent – π 0.592
Rural – Chain – nπ 0.527
Urban – Chain – nπ 0.521
Rural – Independent – nπ 0.516
Urban – Independent – nπ 0.513

Notes: (1) k-values < 1 indicate absolute price inefficiency;
(2) significant differences between classification k-values and
1 are indeterminable; (3) facilities are ranked based on their
ability to match their marginal revenue product for labor with
the wage rate. (4) In order to conduct hypothesis tests for
absolute and relative price efficiency, we also must estimate
a labor-demand equation using Zellner’s (1962) “seemingly
unrelated regression” (ZSUR) technique. The labor-demand
equation is:

–(Total Wage/Profit) = c0 + ci Dummy

The dependent variable in the labor-demand equation is the
ratio of [(total wages for LVNs and aides)/2]/Profit. Total
Wage is an arithmetic average of the total wage bill for
licensed vocational nurses (LVNs) and aides. Dummy is the
dummy variable for either urban/rural, profit-seeking/non-
profit or chain/independent comparison analyses. Because of
the profit identity, only the profit and input-demand equations
need to be estimated.



numerous management texts (for example, Gibson,
Ivancevich and Donnelly, 1991).

Although the theory of agency is given signif-
icant credit for explaining performance differences
in firms of different organizational structure (as
found in this study), the theory does not appear
to explain convincingly the level or changes in the
level of management remuneration. We therefore
consider the following issues to be essentially
empirical: (1) Do relatively higher levels of per-
formance lead to relatively higher levels of com-
pensation? (2) Does the employment market
recognize key responsibilities of the manager and
compensate accordingly? Our empirical compen-
sation function is:

ln COMP = β0 + β1 LOCATION + 
β2 PROFIT-SEEKING + 
β3 CHAIN + β4 OCCU + 
β5 ln CSMX + β6 ln BEDS + e.

This regression model attempts to explain the
compensation of Texas nursing facility adminis-
trators. The dependent variable, ln COMP, is the
natural log for salary and benefits paid to each
facility’s top administrator.6

The dummy variables are used to reflect per-
formance rankings: LOCATION (1 = urban, 0 =
rural), PROFIT-SEEKING (1 = profit-seeking, 0 =
nonprofit) and CHAIN (1 = chain member, 0 =
independent). Simultaneously, LOCATION reflects
competitive markets for both inputs and output
(Gomez-Mejia and Wiseman, 1997); PROFIT-
SEEKING reflects ownership structure (Conyon
and Peck, 1998), and CHAIN reflects governance
(Zajac and Westphal, 1995). The remaining vari-
ables are used to adjust compensation for facility
size (BEDS is the number of resident beds in each
facility), occupancy levels (OCCU is the occu-

pancy rate (average resident days per bed/365
days)), and the type of resident care provided
(CSMX is the TILE variable in Table I). Based on
the suggested generalized framework, BEDS
reflects firm size (Gomez-Mejia and Wiseman,
1997; and Carr, 1997) and management’s span of
control; OCCU reflects sales levels (Ciscel and
Carroll, 1980) and capacity utilization; and CSMX
reflects management risk-taking decisions (Carr,
1997).

Table VIII presents the estimates of the
compensation function. If the coefficients of
the higher-performing facility classifications in
Table VII are significantly different from zero, we
may conclude that a link has been established
between pay and performance. Additionally, by
controlling for facility size, level of resident care,
and the number of residents, we obtain (1) a more
appropriate comparison among facility classifica-
tions and (2) insight into the labor market’s recog-
nition and compensation for the manager’s ability
to handle the responsibilities of supervision, risk
taking, resource utilization, and sales. As each of
these functional responsibilities increases, we
expect compensation to increase as well.

According to Table VIII, the links between
compensation and performance are not as strong
as agency theorists would expect. The link
between organizational structure and pay is sta-
tistically significant for OLS. Profit-seeking facil-
ities pay 4.4–10.9 percent more in salary and
benefits than nonprofit facilities. This is an impor-
tant finding as Table VII suggests that profit-
seeking facilities are more efficient performers.
The evidence supports the conventional wisdom
that managers are rewarded for efficiency as
measured by lower average costs or higher profits
(Ullmann, 1987).
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TABLE VII
Facility performance rankings summary

Rank Technical efficiency Price efficiency** Relative economic efficiency
(cost function) (profit function with ZSUR) (profit function)

1 π Independent Rural* π Chain Rural π Chain Urban*
2 nπ Chain Urban* nπ Independent Urban nπ Independent Rural*

Notes: * Location significant differences are found for all facilities in cost (OLS and LTS) function and profit (LTS) function
regressions.

** Facility ranking is based on k-values where significant differences are indeterminable.



Compensation differences between chains and
independent facilities are not statistically signifi-
cant in both OLS and LTS regressions. We repeat
that, in Table VII, chains are statistically more
inefficient in cost-function analyses and statisti-
cally more efficient in profit-function analyses.

Urban facilities pay their top administrator
4.9–8.3 percent less than do rural facilities.
Further, the total cost function model indicates
(Table III) that urban facilities are less cost effi-
cient in both OLS and LTS regression results.
However, our profit function OLS results (Table
V) do not support urban/rural performance differ-
ences for profit-seeking, nonprofit, or all facilities
combined. LTS results do significantly support
stronger urban facility relative economic perfor-
mance for profit-seeking and all facilities
combined, but not for nonprofit firms.

Table IX provides a comparison summary of
the above discussion. Finally, as shown in Table
VIII, occupancy rates, case-mix, and facility size
are important determinants of managers’ com-
pensation. As expected, their compensation is
higher when there are fewer empty beds, the case
mix is riskier, and the facility is larger.

Conclusion

According to the performance rankings obtained
from the OLS cost and profit functions and our
compensation function regressions, it is clear that
the highest paid administrators (profit-seeking) are
also the most efficient allocators of facility
resources. Robust LTS regressions support this
conclusion as well, except in the compensation
function. On the other hand, we have not found
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TABLE VIII
Compensation function estimates (ln COMP is the dependent variable)

Independent variables 0000000000000OLS 0000000000000LTS

Coefficient T-statistic Coefficient T-statistic

LOCATION –0.083 –3.086 –0.049 –2.982
PROFIT-SEEKING –0.109 –2.906 –0.044 –1.901
CHAIN –0.017 –0.613 –0.029 –1.701
OCCU –1.771 29.084 –0.769 15.585
ln CSMX –0.426 –3.389 –0.462 –5.957
ln BEDS –0.416 13.168 –0.288 14.593
Constant –8.129 25.838 –9.708 48.745

Std. error of est. –––––––––––––0.395 –––––––––––– –0.233
R-squared –––––––––––––0.512 ––––––––––––– 0.349
F-stat –––––––––––– 176.921 –––––––––––––82.514

––––––––––––(6, 1010) –––––––––––––(6, 920)
Sample size –––––––––––––1017 ––––––––––––   –927

TABLE IX
Compensation and performance comparison summary

Facility Relative compensation Relative cost Relative profit
comparison difference (%)* difference (%)** difference (%)**
groups

OLS LTS OLS LTS OLS LTS

Profit-seeking vs. Nonprofit 10.9 –4.4* –12.1 –9.6 54.7 24.9
Chain vs. Independent –1.7* –2.9* –02.9 –4.6 33.7 28.6
Urban vs. Rural –8.3 –4.9 –02.7 –2.4 07.9* 10.1

Notes: * Values are not significant at the 5% level.
** Cost and profit values obtained from Tables III and IV, respectively.



convincing or statistically reliable relationships
between management compensation and chain
membership or urban location. Although the
profile data in Table II indicate higher compensa-
tion in urban facilities, with adjustments for
facility size, occupancy rate, and case-mix (see
Table I), our model implies that rural administra-
tors are paid more for less. We simply do not know
if top administrative positions in rural facilities
in Texas are considered hardship posts.

Inclusion of other variables as suggested by
Barkema and Gomez-Mejia (1998) to broaden the
general framework for analyses indicates that the
managerial labor market recognizes and rewards
administrators in Texas nursing facilities for
facility operating size, risk-taking decisions, and
capacity resource utilization. We conclude that
there is a direct link between management
compensation and organizational performance.
However, the link is weak as has been found in
previous research (Tosi et al., 1998; and Jensen
and Murphy, 1990b). Further, given the mixed per-
formance results of the regression models, it is not
clear if chain facility managers or urban facility
managers are adequately compensated on a
relative basis. Finally, management compensation
appears to be better explained by the human-
resource-market model than the agency theorist’s
pay/performance paradigm.

Notes
1 Texas nursing facilities are small (averaging approximately
$2.5 million in annual cost per home) compared with firms
usually studied in the management compensation literature
(e.g., Fortune 500). However, with reference to the nursing
home industry, Texas facilities would cover the range from a
few beds to several hundred.
2 Medicare and Medicaid are public insurance programs
designed to provide specific groups with access to the U.S.
health care system. Begun in the mid 1960s, both programs
are government financed and administered, but rely on the
private sector for the delivery of health care services. Medicare
provides coverage for the elderly, disabled, and individuals
with end-stage renal disease. The source of funding for
Medicare is a payroll tax paid jointly by employers and
employees. Administration is through the Centers for Medicare
and Medicaid Services (formerly the Health Care Financing
Administration). Medicaid is a program of the U.S. federal
government and the states. Beneficiaries are principally low
income individuals who have satisfied a financial needs test.
The source of funding for Medicaid is through general tax
revenues at both the federal and state levels.

3 Certificate of Need (CON) legislation is designed to limit
costly capital expenditures that increase the cost of healthcare.
Originally put into law in 1974 through the National Health
Planning and Resources Development Act, health care sup-
pliers are required to receive approval through a government
planning board prior to new plant additions. In the 1980s,
CON was repealed at the national level leaving only a few
states today that continue to impose moratoriums on capacity
expansion.
4 Least trimmed squares is a robust method designed to with-
stand outliers in either dependent or independent variables.
This version uses a Tukey biweight function to downweight
or exclude observations with large, robust residuals. The LTS
results provide a useful sensitivity analysis that highlights the
existence of atypical firms in the industry (Rousseeuw and
Leroy, 1987).
5 The surprising chain results have been found previously
by Anderson, Lewis and Webb (1999) and Knox et al. (2000).
However, by using resident costs (that is, compensation of
LVNs and aides, medical equipment and supplies, laundry and
housekeeping food preparation and utilities) only rather than
total costs, Knox et al. (2001) find that chains are more cost
efficient. These results are not included.
6 A noted concern here is the separation of ownership and
management in small, privately held firms. The owner or a
close relative may in fact be the administrator of the nursing
facility. In such cases, the allocation of revenues between
profit and the administrator’s salary may be rather arbitrary.
It could be affected by tax incentives and other factors not
included in our model, leading to a biased measurement of the
dependent variable. By concentrating on independent, profit-
seeking facilities (the most likely classification of firms
reflecting this issue), we used our compensation model to
examine (1) the independent, profit-seeking facilities by them-
selves, (2) the independent, profit-seeking facilities below the
median size of this group, and (3) all facilities except the inde-
pendent, profit-seeking facilities for consistency of results.
Our findings indicate that, although the coefficient magnitudes
are different, the qualitative results are similar except for
minor significance differences. Thus, if the revenue-allocation
issue produces a bias in the dependent variable, it is appar-
ently too small to alter our conclusions about the compensa-
tion function. Results are not included for brevity.
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