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Abstract This study analyzes the efficiency of oriental hospitals using DEA(Data Envelopment Analysis). The input
variables include the numbers of doctors, nurses, medical technicians, and beds. The output variable iscomprised of
the sales account. The analysis tools used are EnPas and IBM SPSS Statistics 19. As a result of efficiency analysis,
the private hospitals(establishment), less than 10 years in operation(operating period), containing less than 50 beds
(number of the beds), located in the metropolitan area(location) showed high efficiency in the BCC(Banker, Charnes
& Cooper) model, but indicated relatively low efficiency in CCR(Charnes, Cooper & Rhodes) model. This
contradictory result is caused by inefficiencies in hospital size. The logistic regression analysis conducted to analyze
the variables that affect the efficiency of oriental hospitals found that the efficiency decreased by 0.955 with each
increase of 1 bed in the hospital.

Keywords : DEA, Efficiency, Oriental hospital, Sales account
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[ 5. = = ’ The weighted sum
AATHS]. wehA ¥ ¢17E DEAS B3kl 1047 @ et e
- = No. doctor No. Outpatient.
Qo] AlZAlEs Ea A 9717 HA > >
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20 Private No. beds,
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total 104 100.0 .
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. 11-20 years 25 24.0 34 No. doctor No. Outpatient,
Operating 21-30 years 10 926 Kim JK, Local Lo No. Inpatient,
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Table 3. Descriptive Statistics of the Input & Output Variables

Input Variables

Output Variables

No.
Division © No. of No. of NO'.Of No. of Sale Account
MU Doctors Nurses Medical Beds (1 million won)
Technicians
. 5 Ave. 34 9.5 1.9 574 3280.3
Private hospital 59
S.D 2.8 4.6 22 17.9 4735.8
Ave. 23.7 26.1 4.5 80.8 9475.5
Eestablished Form Corp. of School ve 22
S.D 26.5 14.2 4.0 249 19321.0
Ave. 99 17.6 3.1 61.0 6377.5
Corp. of Others ve 23
S.D 10.6 12.6 3.7 243 9076.1
10 1 Ave. 64 5.1 11.7 22 59.0 38193
years or fess SD 69 85 26 194 6038.4
11220 Ave. 25 9.0 15.6 29 64.8 5223.6
- I
i Period years SD 81 114 38 31 6613.7
¥
Operating Periods Ave. 254 255 3.1 69.9 45762
21-30 years 10
S.D 383 15.4 29 32.1 3737.0
Ave. 28.2 30.2 7.6 94.0 25578.2
31-40 years 5
S.D 9.1 12.1 3.0 15.0 35532.9
Ave. 32 8.9 1.1 38.1 3015.7
50 beds or less Ve 32
S.D 29 5.5 1.7 8.5 6071.4
Ave. 8.9 15.6 33 71.3 4687.0
Number of Beds  51-100 beds Ve 68
S.D 9.0 103 33 13.6 5842.9
101-150 bed Ave. 4 59.0 483 6.5 1243 33364.5
) S S.D 52.8 10.4 54 17.1 42065.1
Ave. 11.5 16.7 29 56.7 5380.3
Seoul 14
S.D 11.7 153 4.1 245 4527.0
. . .. Ave. 9.3 14.1 2.7 65.0 5897.6
Location Metropolitan cities 51
S.D 20.2 11.4 29 24.4 13991.3
. Ave. 79 15.1 2.6 62.9 4425.0
City / Town 39
S.D 8.7 10.7 32 20.8 7216.4
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Table 4. Analysis of Efficient DMU by General Characteristics

L Efficient DMU
Division No. DMU CCR BCC
Private hospital 59 - 11(18.6%)
Established Form Corp. of School 22 - 2(9.1%)
Corp. of Others 23 1(4.3%) 2(8.7%)
10 years or less 64 - 11(17.2%)
. A 11-20 years 25 1(4.0%) 3(12.0%)
Operating Periods 21-30 years 10 ; ;
31-40 years 5 - 1(20.0%)
50 beds or less 32 1(3.1%) 8(25.0%)
Number of Beds 51-100 beds 68 - 6(8.8%)
101-150 beds 4 - 1(25.0%)
Seoul 14 - -
Location Metropolitan cities 51 - 9(17.6%)
City / Town 39 1(2.6%) 6(15.4%)

B

Elytth #AEEE CCREFAA 5034 olat 17 0.1041% 7P Hoka, stawgelg<d 0.0852, 7Ho1H <
(3.1%)¢] HYuto] F&Aoln, BCCEHAME 5084 0.0546 s=0]0th. 12t} BCCEHAAE 7ol o]

o]kl 87H(25.0%), 51-1008 742 671(8.8%), 101-150  0.6056 2% 7Fd =otom, 7]el WA Y 0.5285, 3t
B7d9] 170(25.0%) o] &% Ao BAFLE  HAWY 03918 TLE e
a3 2AAEREE CCREFAA AL/ 1) CCREFL& FAXOR Fold 27k dA &AL,

(2.6%) HYte] a&4ol, BCCE M= FAA] BCCEPNAME= HFF 84 Haeddd fod 3=
97M(17.6%), Al/5/9] 671(15.4%) o] E&4 2 HATKp<.05). NF7IZPAEE CCREF A 31-404
o2 vEhgth o &eA AS7F 020742 P =9km 11204

&k, Table 5% 7101 li%tg%b}% FeldTd  0.0933, 101 ©]8} 0.05630]1%1.0.1, 21-30d0] 0.0522%
] oAbA L 66.3%, (FEAE Ao b wgkth a3 BCCREFOAE 109 o3k Wae)
66.7%, 12| W@% 22.7% © F4¥ fhdd Ak =

] &4 H47h 05882 7HE =9km, 11-204 0.5024,
W9l wjEe HEEHYT] e dTol Hlel  21-301d 04515, 31-401d 0.4338 =22 YEPITE CCR
121.5% o vtoton, a8 njagyd 7 544 BP0 584 ﬂﬂ?zmﬂ frolgh 27F AA FUA
ZWS HyruE 9e 0 A9 ks, 95714 W BCCR oﬂ* Froet AHs BAATHp<.05). B4t
EAE :L‘j/]J— Wl A folgt 27 A TtHp<.0 EHRE CCREFONA 101-15084 W) 84 3

27} 02489 7}1} =gkm, 5084 o3} 0.0755,
o] 51-100%7d 0.0601=] k. BCCE oA = 50574 o]

Table 5. Efficiency-Inefficiency Group Descriptive Statistics and T-test

Division Efficiency Inefficiency The ratio of Increase/ . value
Hospitals Hospitals Decrease P
A 34 10.1
No. of Doctors Vsergge .r 164 663% 1537 127
Average 8.0 15.9
No. of Nurses SD 73 118 49.7% -3.532 .001
No. of Medical Average 1.0 3.0 o
X -3.1 .004
Technicians S.D 2.0 33 66.7% 3133 00
No. of Bed Average 204 6.2 22.7% 2358 020
o of Bees SD 25.1 22 A - '
A 9943.0 4489.2
Sales Account verage -121.5% 826 42
(1 million won) S.D 25462.8 5459.1

* The ratio of Increase/Decrease=(Inefficiency Hospitals-efficiency Hospitals)/Inefficiency Hospitals

63



B Abel | &8t =R A8 A5B, 2017

Table 6. Efficiency Analysis and Kruskal-Wallis Test Results

. i Kruskal p-
Division Ave. Min. Max. Rank Wallis value
Private hospital .0546 .0029 3228 49.90
CCR Corp. of School .0852 .0124 7447 59.50 1.624 444
Established Form C(')rp. of Otk.lers 1041 .0108 1.0000 52.48
Private hospital .6056 2813 1.0000 62.76
BCC Corp. of School 3918 .1860 1.0000 28.55 21.169 .000
Corp. of Others 5285 .0108 1.0000 49.09
10 years or less .0563 .0029 3810 48.30
CCR 11-20 years .0933 .0120 1.0000 56.10 5205 151
21-30 years .0522 .0124 1229 58.91
Operating 31-40 years 2074 .0573 7447 79.50
Periods 10 years or less .5822 2473 1.0000 58.77
BCC 11-20 years 5024 .1860 1.0000 45.64 8,008 046
21-30 years 4515 1890 9663 37.55
31-40 years 4338 2425 1.0000 36.13
50 beds or less 0755 .0029 1.0000 46.52
CCR 51-100 beds .0601 .0046 3810 53.17 7.149 .028
101-150 beds 2489 .0672 7447 89.00
Number of Beds
50 beds or less 7491 4819 1.0000 80.36
BCC 51-100 beds 4547 2473 1.0000 40.96 40.717 .000
101-150 beds 4043 1860 1.0000 25.75
Seoul .0781 .0196 2155 65.50
CCR Metropolitan cities .0704 .0029 7447 55.38 6.116 .047
Location City / Town .0720 .0034 1.0000 44.06
Seoul 5492 2425 9663 54.89
BCC Metropolitan cities .5602 .1860 1.0000 54.74 989 610
City / Town 5192 2473 1.0000 48.72
aF W5o] &4 A7E 074912 71 =9k, 51-100  0.5492, Al/3/H 05192522 YERTTE BCCE oA
W) 0.4547, 101-1508 4 0.4043 =010tk 53], CCR &84 Hiteddde F28 A7 dA FdAE CCR
¥ BCCEY BFoA &84 Hie H o & lf‘f& i}ﬂ HYAAE Fogk A5 HATKp<.05).
91eH(p<05). £AAMEE CREANN N 184 24002 deta] 9at o|guAzY 24
TE4 A7 0078102 7P = AR/ 0.0720, olAE &&A0l nA = 9FS B ZEeA getsly
#ol4] 0,070 ¢o1\11 BeCEAN A Bejal Aodel  gla) Ay, A7, 244 SAES B Wi
dgel agA A7 056022 7wkl e Sto] FAISTable 7). EF EAUA e 3
Table 7. Analysis of Efficiency Determinants
Nagelkerke Rosquare Hosmer and Lemeshow test Classification
Chi-square df p-value Accuracy(%)
114 4.528 8 .807 85.6
Division Exp(B) S.E p-value
Established School corporation 911 2.009 963
Form" Other corporations 338 1.220 374
Control n )
Variables Opening pe‘nods‘ : 1.191 .082 .033
. 3 Metropolitan cities 2734492810.8 8509.4 998
Location .
City / Town 1497780208.3 8509.4 998
No. of Doctors .800 156 153
No. of Nurses .960 .059 489
Independent Per 100 Beds No. of Medical technicians 846 144 244
Variables
No. of beds 955 .023 .046
Constant .000 8509.4 998

-Reference category :

1)Private hospital, 2)Operating periods(continuous variable), 3)Location
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