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An Analysis of the Operational Efficiency of
Regional Public Hospitals Using the DEA Model

Hong, Kwan-Pyo, Seo, Won-Sik

<Abstract>

This paper aims to provide policy and strategic implications for improving efficiency by
measuring operational efficiency and analyzing factors affecting hospital efficiency in
33 regional public hospitals in South Korea from 2012 to 2016. Efficiency measurement
analysis was conducted by using DEA Excel Solverl.0 and EnPAS1.0, while efficiency
impact analysis used clipped Tobit regression. Inputs and outputs used in the DEA
model were selected by using ExpertChoicell, an AHP technique. According to DEA
Efficiency Analysis, the overall annual efficiency index trend of entire agency was
elevated. This result also implies existence of operational efficiency, by increasing the
number of adjustment patients and profit or loss of regional public hospitals, such as
the number of medians controlled by regional public hospitals, the number of operating
cases, and the cost of medical care. According to Tobit Regression for Efficiency
Factor Analysis, the number of mediation physicians and the cost of medical care have
a significant effect on the efficiency index of regional public hospitals. As a result of
verification of differences in profitability and efficiency, there was no difference
between the efficiency index of profit— and loss—-making hospitals. In this study, we
identified each regional hospital's efficiency and inefficiency factors, and also
presented benchmarking points as well. Also meaningful is the implication that local
medical institutions should consider public and for—profit issues at the same time by

demonstrating the relationship between profit— and loss—making hospitals.

[Keywords] Data Disclosure Analysis(DEA), Efficiency Analysis, AHP, Tobit
Regression Analysis
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<E 5> dAxd maaA =449
2012 2013 2014 2015 2016

s CRS|VRS| SE |CRS | VRS | SE | CRS | VRS | SE | CRS | VRS | SE | CRS | VRS | SE

1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
0.539 | 0.582 | 0.927 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.816 | 0.851 | 0.959
0.376 1 0.491 | 0.766 | 0.966 | 1.000 | 0.966 | 0.927 | 1.000 | 0.927 | 0.832 | 0.849 | 0.979 | 0.934 | 1.000 | 0.934
0.381 | 0.451 | 0.845| 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.531 | 0.937 | 0.567
0.260 | 0.488 | 0.534 | 0.419 | 0.748 | 0.560 | 1.000 | 1.000 | 1.000 | 0.357 | 0.767 | 0.465 | 1.000 | 1.000 | 1.000
0.576 | 1.000 | 0.576 | 0.791 | 1.000 | 0.791 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.415 | 1.000 | 0.415
0.311 ] 0.462 | 0.674 | 0.658 | 0.663 | 0.993 | 1.000 | 1.000 | 1.000 | 0.812 | 0.862 | 0.942 | 0.373 | 1.000 | 0.373
0.304 | 0.491 | 0.619 | 1.000 | 1.000 | 1.000 | 0.611 | 0.922 | 0.663 | 0.574 | 0.883 | 0.651 | 0.702 | 0.833 | 0.843
0.343 1 0.769 | 0.447 | 0.546 | 0.564 | 0.969 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.699 | 0.882 | 0.793
0.197]0.416 | 0.472 ] 0.340 | 0.746 | 0.455 | 0.856 | 1.000 | 0.856 | 0.314 | 0.786 | 0.400 | 1.000 | 1.000 | 1.000
1.000 | 1.000 | 1.000 | 0.972 | 1.000 | 0.972 | 0.848 | 0.913 | 0.929 | 0.668 | 0.859 | 0.778 | 0.406 | 0.750 | 0.542
1.000 | 1.000 | 1.000 | 0.717 ] 0.955 | 0.751 | 0.414 | 0.789 | 0.525 | 0.526 | 0.820 | 0.641 | 0.823 | 0.904 | 0.910
0.620 1 0.721 | 0.861 | 0.865 | 0.964 | 0.898 | 0.661 | 0.856 | 0.772] 0.511 | 0.873 | 0.585 | 0.337 | 0.882 | 0.382
0.392 ] 0.449 | 0.872 ] 1.000 | 1.000 | 1.000 | 0.242 | 0.563 | 0.429 | 0.792 | 0.859 | 0.921 | 0.486 | 0.789 | 0.616
0.209 | 0.601 | 0.348 | 0.500 | 0.537 | 0.931 | 1.000 | 1.000 | 1.000 | 0.405| 0.784 | 0.517 | 0.337 | 0.822 | 0.410
0.498 | 1.000 | 0.498 | 0.617 | 0.652 | 0.946 | 0.830 | 1.000 | 0.830 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
1.000 | 1.000 | 1.000 | 0.592 | 0.592 | 1.000 | 0.814 | 0.840 | 0.969 | 0.613 | 0.847 | 0.724 | 0.963 | 0.987 | 0.975
0.473 | 1.000 | 0.473 | 1.000 | 1.000 | 1.000 | 0.889 | 0.945 | 0.941 | 1.000 | 1.000 | 1.000 | 0.901 | 0.968 | 0.931
0.203 1 0.512 | 0.396 | 0.301 | 0.817 | 0.369 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.730 | 0.997 | 0.732
1.000 | 1.000 | 1.000 | 0.876 | 1.000 | 0.876 | 0.662 | 0.671 | 0.987 | 0.914 | 0.915 | 0.998 | 1.000 | 1.000 | 1.000
0.419 ] 0.562 | 0.746 | 0.620 | 0.621 | 1.000 | 0.883 | 1.000 | 0.883 | 0.711 | 0.822 | 0.865 | 1.000 | 1.000 | 1.000
0.369 | 0.458 | 0.806 | 1.000 | 1.000 | 1.000 | 0.546 | 0.605 | 0.902 | 0.736 | 0.825 | 0.892 | 1.000 | 1.000 | 1.000
0.402 ] 0.586 | 0.687 | 0.931 | 1.000 | 0.931 | 0.713 | 0.729 | 0.978 | 0.983 | 1.000 | 0.983 | 0.472 | 0.882 | 0.535
0.374 | 0.552| 0.677 | 1.000 | 1.000 | 1.000 | 0.547 | 0.744 | 0.735 | 1.000 | 1.000 | 1.000 | 0.851 | 0.960 | 0.836
0.493 1 0.710 | 0.694 | 0.534 | 0.752 ] 0.711 | 0.509 | 0.660 | 0.771 | 0.486 | 0.865 | 0.562 | 0.457 | 0.941 | 0.485
0.504 | 0.945| 0.534 | 0.736 | 0.753 | 0.977 | 0.405 | 0.616 | 0.657 | 0.772 | 0.806 | 0.957 | 1.000 | 1.000 | 1.000
0.278 1 0.496 | 0.560 | 0.243 | 0.399 | 0.608 | 0.630 | 0.784 | 0.803 | 0.546 | 0.865 | 0.631 | 0.651 | 0.750 | 0.869
0.381 | 0.633 | 0.603 | 0.335 | 0.423 | 0.794 | 0.714 | 0.761 | 0.938 | 0.450 | 0.937 | 0.480 | 0.955 | 1.000 | 0.955
1.000 | 1.000 | 1.000 | 0.651 | 0.791 | 0.823 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.585 | 0.936 | 0.624
0.191 | 0.572| 0.334 | 0.438 | 0.561 | 0.782| 0.936 | 1.000 | 0.936 | 0.924 | 0.951 | 0.971 | 0.903 | 0.939 | 0.963
0.184 1 0.435 | 0.422 | 0.286 | 0.532 | 0.537 | 0.700 | 0.719 | 0.974 | 1.000 | 1.000 | 1.000 | 0.452 | 0.882 | 0.512
0.186 | 0.450 | 0.413| 0.340 | 0.453 | 0.750 | 0.477 | 0.639 | 0.746 | 0.841 | 0.883 | 0.953 | 0.939 | 0.955 | 0.982
33 10.467 | 0.831]0.562| 0.724 | 0.725 | 0.999 | 0.597 | 0.751 | 0.795 | 0.742 1 0.790 | 0.939 | 0.814 | 0.862 | 0.944

¥t | 0.483 | 0.687 | 0.677 | 0.697 | 0.795 | 0.860 | 0.770 | 0.864 | 0.877 | 0.773 | 0.905 | 0.843 | 0.743 | 0.931 | 0.792
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=9 v &S FYAA E%“ o] Al AL ou| gt
<E 6> a88AF, A3 2 R BAE2012)
DMU CRS ) VRS ) SE(CRS/VRS)
fE ZA3ASF 2= ZFA 35 GFE A o)
1 1.000 26 1.000 24
2 0.539 = 0.582 = irs
3 0.376 - 0.491 - irs
4 0.381 = 0.451 = irs
5 0.260 - 0.488 - irs
6 0.576 = 1.000 = irs
7 0.311 - 0.462 - irs
8 0.304 = 0.491 = irs
9 0.343 - 0.769 - irs
10 0.197 - 0.416 = irs
11 1.000 4 1.000
12 1.000 = 1.000 -
13 0.620 - 0.721 - irs
14 0.392 = 0.449 = irs
15 0.209 - 0.601 - irs
16 0.498 = 1.000 = drs
17 1.000 - 1.000 8
18 0.473 = 1.000 10 irs
19 0.203 - 0.512 0 irs
20 1.000 25 1.000 19
21 0.419 - 0.562 - irs
22 0.369 = 0.458 = irs
23 0.402 - 0.586 - irs
24 0.374 - 0.552 = irs
25 0.493 - 0.710 - irs
26 0.504 = 0.945 = irs
27 0.278 - 0.496 - irs
28 0.381 = 0.633 = irs
29 1.000 1 1.000 -
30 0.191 - 0.572 = irs
31 0.184 - 0.435 - irs
32 0.186 = 0.450 = irs
33 0.467 - 0.831 - irs
At 0.483 0.687
vk gFr o] v A A A (Decreasing Returns to Scale; DRS)S £ A4S 100% =
PS W k=] 100%°]8t= Eojvhe A5 Wetn=E, fRE FojoF &40l HokA
S 9ugtti(o] F- 25 d 2013). wEbA R AAA Y H]ﬁxﬂ" S Hol& AWeln
ol deA = FEE 2Tz FYdib] A=) v && WA ¢ o] HAskH
TR g&4o] EAstta B ¢ e Ao|th 337 AWYsd F Hasdoes YE
13 ] x]l:g—
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DEA &84 54 4¥E nlgoz vag49 oz vehd g el s
54 alo] oAwAela, dAl AEet vlugsw o= HE Hg&EHS A or
hEAE Hotshs Aol Fasith <E e 5284 Auns A Hx 9 =7 Jdd
a5 H3A & A vk

E > FARGY 584 53EX(CRS)
DMU asA Z7]DMU asy HxA
CRS | VRS FsA]) e A=A (A) | EEAB) | ZAol(B-A) | WE-&(%)

ZAAAF | 224000 | 241707 | 17.707 | 92.674
T71%E0] | 383.000 | 878501 | 495501 |  43.597
2 | 0539 | 0582 25%8:%?8% ZAAZE | 14000 | 8147 | 5853 | 171.842
JFEmAS | 574.000 | 292465 | -281.535 | 196.263
BERE) 546.000 | 317.720 | -228.280 | 171.849
ZAAAF | 81000 | 200688 | 119.688 | 40.361
17(0.140) | g7)s=9) | 571.000 | 571.000 0.000 | 100.000
7 | 0311 | 0.462 2?%8-22% ZRAZ= | 15000 | 6929 | -8.071| 216.481
18(0.184) | 7F58A2= | 432.000 | 199.551 | -232.449 | 216.486
BELE) 959.000 | 442,985 | -516.015 | 216.486
ZAAAF | 84000 | 246.346 | 162.346 | 34.098
G7%0] | 400000 | 846.854 | 446.854 | 47.234
10 | 0197 | 0416 25%82%223 ZRAE | 14000 | 5827 | 8173 | 240.261
JFEmAS | 830,000 | 245574 | -634.426 | 358.344
BELE) 964.000 | 401.229 | -562.771 | 240.262
ZAAA= | 136000 | 151314 | 15314 | 89.879
10391 | 271€20] | 211000 | 346487 | 135487 | 60.897
28 | 0.381 | 0.633 | 1700.191) | Z49AE | 15000 | 9493 | -5507 | 158.011
18(0.418) [ 4=wg2= | 269.000 | 170.246 | -98.754 | 158.007
BELE) 708.000 | 448.083 | -259.917 | 158.006

2 DMUY A$ a84x5¢ CRS2t VRS7F z+zt 0.539¢F 0.582°0.% eyttt
a8 MAS Q8 2vly B AbETRrt fARE HAe a4 713l 20, 19
FA 2 FZRHH peers)o.® AAHTT. FAE 3t 75X (peer weights)E 22+
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oo 2003 51% 4% A 7281 Boz e 4 o
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