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Purpose

Abstract

In recent years, the nurang home has been rapidly developed ina
succession, and inevitably obliged to face the pressure of the market
competition. In order to comprehend the operating result, this research
Is to explore and compare the operating efficiency of the nursing
home from viewpoint of the achievements, looking froward to
offering managers an effective operation and managing guideline asa
reference This study has 3 purposes, which respectively are: 1.To
explore the integral operating efficiency of the nursang home; 2. To
compare the managing efficiencies in different types of the nursing
home if there is any discrepancy 3.To discuss the relationship among
the efficiency and service quality of the nursing home, the efficiency
of integral manpower, and the efficiency of income.

Methods Our study is a cross sectiona study. For the authenticity of the

spicment selected, which is capable of collecting efficiency indicator
of the nursng home as an achievement assessing instrument to test
the new nursing home in the future development, the purposive
sampling mode is adopted to select 19 decision-making units, and the
studing object has served this initiating service for more than 3 years.
The data resource is using the questionnaire filled in by unit's
manager, and the comprehensive investigating result nationwide to
select 6-input and 6-output variable each. We adopt the DEA 2stage
evaluation model to evaluate the efficiency to ensurethe AR CEM &
Bilatera, through the difference variable to analyze and conduct this

study.

Results Study Discovery: 1.Under the AR model, no more than 5 DMU has

the pure technique efficiency; in terms of the scale efficiency, only
one DMU with 80-bed has achieved the economic effect on MPSS. 2.
After the CEM modd analysis, the precedeing 4 DMU with better
performance are operated in a model of the public hospital. 3. The
analyzed efficiency vaue by the bilatera model through



non-denominator examining result shows that the hospital type is
better than the individual types, and the 80-bed or less may have
better quality efficiency than the 80-bed or more, of which there is a
conspicuous discrepancy in statistics. 4. Anaysis of different result
has 4 DMU with income efficiency, 9 DMU with total manpower
efficiency, 5 DMU with high total manpower efficiency and high
income efficiencies, 6 DMU with high nnuring service quality and
high income efficiency, and smultaneoudy 11 DMU.

Conclusions The DEA is difference from theother measuring analysis tools.
Aiming a the ineffective nursing home with the improved space, the
study result may provide with the referencing gatherings and the best
potential improving rate to improve the targe through the difference
variable anaysis. This study has confirmed the feasbility that
nurshing home applies DEA to assess the efficiency. Feature of this
study is to subsume the nurshing service quality, and this researching
analysis discovered that there are only 2 DMUSs taving the integral
efficiency and the efficiencies of nursing service quality, income, total
manpower, nursing manpower, care manpower, etc. among which, the
best one is the N1 Pulbic Hospital in a form and scale with 170 beds.
This study, therefore, recommend N1 as a referencing group, the result
of which may assist managers, thereafter, in enhancing the operating
efficiency moverover, suggest the sequentia researcher may divide the
reference by quantification.

Key words Nursing Homes, Data Envelopment Analysis,

Performane Assessment
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I nput/output X1 X2 X4 X5 X6 Y1 y2 Y3
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X 0.163 0.201 0.202 0.224 0.184
% 0311 0.215 0.216 0.224 0.280
X3 0.256 0.292 0.294 0.224 0.229
X, 0.096 0.109 0.104 0.065 0.059
X5 0.096 0.101 0.102 0.092 0.106
Xg 0.078 0.082 0.082 0.171 0.142
Y1 0.163 0.217 0.271 0.333 0.250
Yo 0.297 0.285 0.329 0.333 0.375
A 0.540 0.498 0.400 0.333 0.375
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Yi Vs Vi/V,
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1.244

0.549

0.302
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(constant return to scale, CRS)

1 DMU(N7)

MPSS) N7

N8
79

99

46
N16
100

(most productive scale size,

80

(decrease return to scale, DRS)

8 DMUN1 170 NS 100

99 N9 50 N11 49 N12 130 N3
N17 99 )
(xdedze)
8 DMU
5 2 50
(increase return to scale, IRS)
10 DMU(N2 100 N3 45 N4
N6 50 N10 36 N14 30 N15 35
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DMU CEM
N1 0.767 1.000 0.767 DRS 72.35 2
N2 0.690 0.731 0.945 IRS 55.09 16
N3 0.387 0.443 0.872 IRS 51.86 17
N4 0.715 0.802 0.890 IRS 72.01 3
NS 0.437 0.552 0.791 DRS 59.70 12
N6 0.702 0.741 0.947 IRS 70.88 4
N7 1.000 1.000 1.000 CRS 80.45 1
N8 0.741 0.862 0.860 DRS 66.87 6
N9 0.526 0.526 0.999 DRS 55.75 14
N10 0.683 0.994 0.687 IRS 64.25 8
N11 0.487 0.547 0.890 DRS 62.51 9
N12 0.977 1.000 0.977 DRS 53.25 15
N13 0.819 0.856 0.957 DRS 69.52 5
N14 0.445 0.800 0.557 IRS 56.81 13
N15 0.579 1.000 0.579 IRS 40.56 19
N16 0.593 0.663 0.895 IRS 61.16 10
N17 0.642 0.673 0.954 DRS 49.87 18
N18 0.596 0.641 0.929 IRS 59.92 11
N19 0.904 1.000 0.904 IRS 65.51 7
Mean 0.668 0.781 0.863 61.491




DMU
DMUs
44
14
9 DMU
8
12,435
18,620/ 7
83 9 DMU

(MPSS)

59

DMU

DMU

DMUs

63

10

16,623

DMU

25
DMU

6



4-4

DMU
X1 X2 X3 X4 X5 X6 Y1 Y2 Y3
N2 100 9 18 15 1.03 9965 16944 87.86 15742
N3 45 5 7 2 0.15 8143 8069 63.31 6705
N4 46 6.3 10 1 0.35 8401 15475 72.00 12791
N5 100 11 23 2 051 28102 30190 77.82 27255
N6 50 5 15 3 0.35 10687 16225 98.81 18830
N8 99 12 2 4 220 20261 38976 81.83 31692
N9 50 12 15 15 091 12984 16166 91.80 15867
N10 36 6 9 2 0.68 6114 10440 90.62 9253
N1l 49 7 19 3 0.81 18522 18315 93.31 23151
N13 79 10 18 25 090 14537 28105 83.65 28026
N14 28 4 2 4 0.88 5300 3246 76.58 7060
N16 50 6 11 1 1.05 8480 13320 73.58 10392
N17 99 8 30 5 3.10 14639 27900 78.39 16632
N18 49 5 13 3 0.70 9506 17309 93.64 9325
880 106.3 212 355 13.6 175641 260680 1163.2 232721
DMU 14 14 14 14 14 14 14 14 14
628 759 1514 254 097 12435 18620 83.09 16623
(MPSS) DMUs
45
( )



DMUs MPSS

N3 N3 45
60 ( 33.79%) 5 6 (
17.38%) 7 12 ( 76.37%)
2 4 93.46%)
0.15 2 638.94%) 8,143
8079  ( -0.78%)
8,069 18,845 (
133.55%) 63.31 76.85(
21.35%) 6705 14780
120.44%)

DEA (Pareto)
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4-5

DMU
69.31] -30.69 -30.69%
6.66 -2.34 -25.96%
17.31] -0.67 -3.81%
3.0 151 100.29%
N2 0.92 -0.11 -10.88%
10008.05 43.05 0.43%
22907.52 5963.52 35.20%
84.38 -348 -3.96%
21857.96 6115.96 38.85%
60.21 15.21 33.79%
5.87] 0.87 17.38%
12.35 5.35 76.37%
3.87] 1.87 93.46%
N3 1.11 0.96 638.94%
8079.24 -63.77 -0.78%
18845.21] 10776.21 133.55%
76.88 13.52 21.35%
14779.52 8074.52 120.43%
62.21 16.21 35.21%
5.9 -0.36 -5.75%
12.69 2.69 26.89%
3.9 294 293.77%
N4 1.16 0.81 230.41%
8347.51 -53.49 -0.64%
19381.90 3906.91 25.25%
78.53 6.53 9.07%
15885.35 3094.35 24.19%
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4-5 ()
DMU
156.37 56.37 56.37%
20.34 9.34 84.92%
40.55 17.55 76.29%
4.34 2.34 117.04%
N5 1.17 0.66 130.43%
27859.06 -242.94 -0.86%
51335.11 21145.11 70.04%
94.77 16.95 21.78%
52791.72 25536.72 93.70%
71.57 21.57 43.14%
6.95 1.9 38.92%
19.15 4.15 27.67%
2.58 -0.42 -13.97%
N6 0.81 0.45 127.97%
10611.06] -75.94 -0.71%
24200.53 7975.53 49.16%
86.22 -12.59 -12.74%
23972.45 5142.45 27.31%
134.71] 35.71 36.07%
18.78 6.78 56.50%
34.25 12.24 55.65%
4.11 0.11 2.70%
N8 0.94 -1.26 -57.29%
20103.52 -157.48 -0.78%
45230.67 6254.67 16.05%
92.20 10.37 12.67%
36775.53 5083.53 16.04%




45 ()

DMU /
80.96, 30.96 61.91%
8.25 -3.75 -31.26%
26.08 11.08 73.84%
1.08 -0.42 -28.23%
N9 0.36 -0.54 -60.16%
( ) 12878.97] -105.03 -0.81%
29315.47] 13149.47 81.34%
92.99 1.19 1.30%
( ) 31634.94 15767.94 99.38%
45.44 9.44 26.22%
5.36 -0.64 -10.67%
9.81 0.81 8.88%
3.36 1.36 68.00%
N10 0.75 0.08 11.40%
( ) 6087.66 -26.33 -0.43%
14861.05 4421.05 42.35%
64.21 -26.41 -29.14%
( ) 6570.35 -2682.65 -28.99%
102.12 53.12 108.41%
10.95 3.95 56.42%
30.92 11.92 62.72%
1.74 -1.26 -42.09%
N11 0.58 -0.27 -27.96%
( ) 18334.11 -187.89 -1.01%
35415.42 17100.42 93.37%
94.24 0.93 0.99%
( ) 41173.69 18022.69 77.85%




4-5 ()
DMU
92.85 13.85 17.53%
10.56 0.59 5.85%
27.88 9.88 94.87%
1.75 -0.75 -30.02%
N13 0.49 -0.41 -45.70%
14466.34 -70.66 -0.49%
32837.A4 4732.54 16.84%
92.81 9.16 10.95%
32740.3#4 4714.34 16.82%
39.19 11.19 39.96%
5.14 1.14 28.61%
8.72 6.72 336.11%
3.14 -0.86 -21.39%
N14 0.61 -0.27 -31.30%
5244.9]] -55.11 -1.04%
13175.11 99290.11 305.89%
58.87 -17.71 -23.13%
3096.5] -3963.49 -56.14%
62.86 12.86 25.73%
5.96 -0.04 -0.65%
12.80 1.80 16.40%
3.96 2.96 296.08%
N16 1.17 0.12 11.68%
8437.86 -42.14 -0.50%
19562.63 6242.63 46.87%
79.11 5.52 7.50%
16257.75 5865.75 56.44%




45 ()
DMU

121.22 2222 22.44%

18.21] 10.21 127.64%

29.87 -0.14 -0.45%

4.11 -091 -17.77%

N17 0.81 -231 -74.14%

14547.56 -91.44 -0.62%

41476.77 13576.77 48.66%

90.17 11.78 15.02%

24709.83 8077.83 48.57%

67.20 18.20 37.15%

6.40 1.40 28.00%

15.60 2.60 20.01%

3.40 040 13.33%

N18 1.03 0.33 47.13%

9445.31 -60.69 -0.64%

21700.87, 4391.87 25.37%

82.67 -10.97 -11.71%

19884.71 10559.71 113.24%




DMU 34

DEA 4-6
DMU N7 NI19 8
N1 NI12 Ni15 5 DMU
1
N17 0.67/3 N1 N7 NI12
5 DMU DMU

14 © )
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4-6

DMU AR-O-V

N19 1.000 8
N7 1.000 8
N1 1.000 5
N15 1.000 5
N12 1.000 5
N10 0.994 N15 N19

N8 0.862 N1 N7 N12

N13 0.856 N1 N7 N12

N4 0.802 N15 N19

N14 0.800 N15 N19

N6 0.741 N7 N19

N2 0.731 N7 N19

N17 0.673 N1 N7 NI12

N16 0.663 N15 N19

N18 0.641 N7 N19

N5 0.552 N1 N12

N11 0.547 N1 N7

N9 0.526 N7 N12

N3 0.443 N15 N19




(

(

(

)

)

)

CEM

(nonparametric rank-sum test)

47
CEM
CEM
(2000)
(64.80)
80

CEM

(Pvdue = 0.05)
CEM (64.92)
(57.68)
Ozcan & Cotter(1994)

(P<0.05) CEM
CEM (54.2)

80
(P<0.05)

80 6240 80 CEM 5952
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(2000)

4-7
% . P vdue
10 64.92% T=-1.960 0.051
9 57.68%
13 64.80% T=-2.451 0.014
6 54.32%
80 13 62.40% T=-3.422 0.001
81 6 59.52%
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19

DMU (variable
returns-to-scale, VRS)

DEA-AR-O-V

4-8 CEM

()

1. 9%6.10% 9 DMU(N1 N6 N7

N10 N14 N15 N16 N18 N19)

2. (CEM ) N6(97.35)
N18(94.64) N10(93.99) N9(88.09) N2(87.67) N18
4 7000  N15(65.67)

N3(68.68)
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(

(

)

1

)

DMUs

(8262) (80.97)

(80.89) 80 (8343) 80

DMU 4 DMU(N1 N7

) 59.14%

N7(91.36) N6(8157) N1(79.54) N4(78.08) N13(74.18)

4-9
NG 1
(82.62)
(78.38)
72.00%
N14 N15)
(CEM
4-10
N7 15
(66.55)
(p<0.05) 80
91.10%

(62.33)

DMUs
8 N1 7
(66.49) (50.99)
(43.48)
80 (52.13)

DMUS(N1 N2 N4 N6 N8 N13
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N14 N15 NI19)

2 (CEM ) 65.47%
N8(85.95) N1(80.8) N7(78.89) N13(78.74) N6(77.38)

N15(38.3) DMUs
3 411 DMUs
N8 8 N1 N4 6 N4 4
4, (69.89) (60.56)
(69.42) (56.92) 80 (67.12) 80
(64.87)
()
1 55.00% DMU

(CaseMix )

2  DMUSN1 N14)

2 (CEM )
48.67%
N1(96.35) N14(87.8) N12(74.45) N13(70.65) N15(66.66)

3. 4-12 DMUs
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N1 17 N5 16 N11(5.59)

N4(16.41)
(52.04) (44.51)
(59.57) (42.57) 80 (59.10) 80
(42.98)
61.50% DMU

3 DMU  N14(8539) N1(85.05) N8(80.03)

N8 N14 N1 16 12 4

(CEM )
50.00%
N14(8539) N1(85.05) N8(80.03) N13(79.61)

N19(66.61) N11(3.58) N6(9.63)
413 DMU
NS 16 N14 12 N1 4
(52.05) (48.16)
(56.37) (47.06) 80 (59.10) 80

(45.98)
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(

(

(

)

)

)

(nonparametric rank-sum test)

(50.98)

80
(53.13)
80

CEM  (80.97)

CEM
CEM (66.55)
(P<0.05)

80
(78.38)

(61.89)

(80.89)

80

75

414

CEM (82:62)
(66.49)
(60.56)

CEM (8262

CEM (43.08)

CEM (8343
(62.37) 80
80



DMU

AROYV CEM AROV CEM AROV CGM AROV CEM AROV CEem
N1 1.000 8162 1000 7954 1000 808 1000 96.35 1.000 85.05
N2 0969 8767 0698 48.06 1.000 6353 0664 5587 0535 37.08
N3 0857 6868 0411 5181 0849 6161 035 2906 0578 47.11
N4 0850 7368 0.7445 78.08 1.000 76.88 02/5 1641 0.725 44.02
N5 0864 7049 0474 5509 0.858 69.98 0544 4334 0.778 64.94

N6 1.000 9735 0.767 8157 1.000 7738 0409 3586 0122 963
N7 1.000 90.13 1000 9136 0962 7889 069 60.02 0.803 49.28
N8 0909 7448 0715 5997 1.000 8595 0699 6255 1.000 80.03
N9 0984 8809 0497 5299 0632 5245 0280 26.05 0.636 40.33
N10 | 1.000 9399 0948 66.38 0.737 5147 0230 1954 0.357 24.16

N11 | 0985 88.07 0562 6945 0868 6257 0.069 559 0047 3.58
N12 | 0939 821 0595 3552 0944 5287 0.765 7445 0418 4282
N13 | 0952 796 0809 7418 1000 7874 0.751 70.65 0.839 79.61
N14 | 1.000 84.17 1.000 70 1.000 70.68 1000 87.8 1000 85.39
N15 | 1.000 65.67 1.000 1122 1000 383 0.857 66.66 0506 4941
N16 | 1.000 7558 0595 56.7 0812 6227 0393 3468 0541 47.02
N17 | 0941 73.88 04763 3463 0685 4756 0281 2206 0424 4281
N18 | 1.000 94.64 0449 4239 0968 5999 0.7/1 625 0584 5119
N19 | 1.000 84.99 0943 6474 1000 7209 0529 4396 0.797 66.61
0961 8184 0720 59.14 00911 6547 055 48.07 0.615 50.00
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DMU

N6 1.000 1
N10 1.000 2
N14 1.000 2
N18 1.000 1
N7 1.000 N6

N1 1.000 N7

N15 1.000

N16 1.000

N19 1.000

N11 0.985 N6

N9 0.984 N6

N2 0.969 N6 N10

N13 0.952 N6

N17 0.941 N6

N12 0.939 N6

N8 0.909 N6

N5 0.864 N6

N3 0.857 N14 N18

N4 0.850 N6 N10 N14




4-10

DMU
N7 1.000 15
N14 1.000 8
N1 1.000 7
N15 1.000 0
N10 0.948 N7 N4
N19 0.943 N7 N4
N13 0.809 N1 N7
NG 0.767 N7 N4
N4 0.744 N7 N4
N8 0.715 N1 N7
N2 0.698 N7 N4
N12 0.595 N1 N7
N16 0.595 N7 N4
N11 0.562 N1 N7
N9 0.497 N1 N7
N17 0.476 N1 N7
NS 0.474 N1 N7
N18 0.449 N7 N4
N3 0411 N7 N4

78



4-11

DMU

N8 1.000 8
N1 1.000 6
N14 1.000 6
N4 1.000 4
N13 1.000 4
N19 1.000 2
N2 1.000 0
NG 1.000 0
N15 1.000 0
N12 0.944 N1 N8

N18 0.968 N4 N8 NI9

N7 0.963 N1 N13 N4

N11 0.868 N1 N13 Ni4

NS 0.858 N1 N13 N8

N3 0.849 N4 N8 Ni14

N16 0.812 N8 N14

N10 0.737 N4 N8 NI19 Ni4

N17 0.685 N1 N8

N9 0.632 N1 N8 N14 N13
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4-12

DMU

N1 1.000 17
N14 1.000 16
N15 0.857 N1 N4

N18 0.771 N1 N4

N12 0.765 N1

N13 0.751 N1 N4

N8 0.699 N1 N4

N7 0.695 N1 N4

N2 0.664 N1 N4

NS 0.544 N1 N4

N19 0.529 N1 N4

NG 0.409 N1 N4

N16 0.393 N1 N4

N3 0.356 N1 N4

N17 0.281 N1 N4

N9 0.280 N1 N4

N4 0.275 N1 N4

N10 0.230 N1 N4

N11 0.069 N1 N4




4-13

DMU
N8 1.000 16
N14 1.000
N1 1.000 4
N13 0.841 N8 N14
N7 0.803 N1 N8
N19 0.797 N8 N14
NS 0.7/8 N1 N8
N4 0.725 N8 N14
N9 0.636 N8 N14
N18 0.584 N8 N14
N3 0.578 N8 N14
N16 0.541 N8 N14
N2 0.535 N8 N14
N15 0.506 N8 N14
N17 0.424 N1 N8
N12 0.418 N1 N8
N10 0.357 N8 N14
NG 0.122 N8 N14
N11 0.047 N8 N14
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4-14

P-vdue

P-vdue

80
81

P-vaue

10

13

13

82.62
80.97
0.78

82.62
80.89
0.83

83.43
78.38
0.24

66.49
50.98
0.15

66.55
43.08
0.04

62.37
52.13
0.20

69.89
60.56
0.15

69.42
56.92
0.07

64.87
67.12
0.69

44,51
52.04
0.39

42.77
59.57
0.15

42.98
59.10
0.24

48.16
52.05
0.54

47.06
56.37
031

45.98
59.62
0.63
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0.502

0.370

4-1

4-1

N7 N14 N15 NI19

6 DMUN1 N7 NIO N4

0483
DMU
- 4-2
4-3 -
90%
5 DMU (N1
DMU
N15 N19)

DMU



DMU

19 DMUs

11 (57.89%)DMU

DMU DMU
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05



(ADL)

(CaseMix)

Chattopadhyay & Heffley (1994)
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Rapp (1992 )

10. 5 3 %M
DMU



5.26%(1 80 DMU)

52.63% (DRS)
(
42.11%
DMU 80
CEM 81.84

(De Vear & Kerkstra, 2001
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DRS DMU

(IRS)

2004)

(CRS)

IRS



(Ozcan & Cotter, 1994)
( 1996)

(ownership)



DEA
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DEA

DEA



80 (MPSS)

DMUs

2 DMuUs N1 170

N14 30 N14

N1
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