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<Abstract>

This study, an examination of the plan for effective resource management for national university
hospitals, was performed to determine the relationship between the effectiveness of patient output by
considering input personnel using the DEA model and Management Performance, in which 4 years of
data from 12 national university hospitals were analyzed.

Among the components of the effectiveness, utilizing properly imput components from the
application of VRS(Variable Returns to Scale), the Management Performance of national university
hospitals was found to be affirmatively influenced by PTE(Pure Technical Efficiency).

Regarding the Management Performance of national university hospitals in their attempts to establish
a plan for effective human resource management, the management of patient numbers on the basis of
calculation level with input is more recommendable than the controlling of personnel input using
patient numbers. Thus, the establishment of a strategy plan for the proper allocation of administrative

staff and sickbeds, considering the variation of patient numbers, is suggested.
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<Table 1> Main Precedent Studies on the Efficiency of Hospitals with DEA

Research

Input variable

Output variable

Sherman(1984)

Total expenditure of medicine service, Beds

Length of stay,
Nursing educator number,
Resident number

Banker, Conrad,
Strauss(1986)

Nursing service time,
General service time,
Assistant service time

Medicare patient,
Pediatric Patient,
Adult patient

Chilingerian(1995)

Length of stay before leaving the hospital,
Service charge for assistant

Discharge patient
(Severely, Mildly)

Kwak Young Jin(1992) Nursing staff, Assistant staff, Manager staff, Beds ﬁ;ﬁféﬁm'
' - Outpatient,
Park Chang Je(1996) Doctor, Nurse, Medical technician, Manager, Beds Total length of stay for inpatient
) Outpatient,
Jung Hong Sik(2002) Beds, Doctor, Nurse, Manager Length of stay for inpatient
An In Whan, ' ) Inpatient,
Yang Dong Hyun(2005) Doctor, Medical assistant, Beds Outpatient
Sin Sung Kwon(2009) Doctor, Medical assistant, Beds Outpgnent,
Inpatient
) ) Outpatient,
Kim Won Sik(2013) Doctor, Space occupancy Inpatient

Source

Malmauist Model, p.

W.S. Jeong[11],

22.

Efficiency Analysis of Mental Hospital and Geriatric Hospital:Based on DEA

&
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<Table 2> Composition of Variables

Variables

Variable Identifier

Explanation

Beds

Input Variables Doctor
DEA Efficiency
Indicator

Total Employees

Number of beds
Number of doctors

Hospital Work force

) Qutpatient
Output Variables )
Inpatient

Yearly Number of outpatients

Yearly Number of inpatients

Management Performance

Operating Profit

(Operating Profit/Gross Operating Rev.)*100

2. By
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<Table 3> Efficiency Based on DEA of the National University Hospitals

DMU CCR Model BCC Model Output—Oriented BCC Model Input-Oriented
CRS TE VRS PTE SE VRS PTE SE
1(A2007) 0.9791 1 0.9791 1 0.9791
2(A2008) 1 1 1 1 1
3(A2009) 0.9332 0.9539 0.9783 0.9362 0.9968
4(A2010) 0.9023 0.9745 0.9259 0.945 0.9548
5(B2007) 0.9688 1 0.9688 1 0.9688
6(B2008) 0.9150 0.945 0.9683 0.9534 0.9597
7(B2009) 0.8895 0.9032 0.9848 0.9067 0.981
8(B2010) 0.9046 0.9134 0.9904 0.916 0.9876
9(C2007) 0.9218 0.9246 0.997 0.9236 0.9981
10(C2008) 0.9495 0.951 0.9984 0.9526 0.9967
11(C2009) 1 1 1 1 1
12(C2010) 1 1 1 1 1
13(D2007) 1 1 1 1 1
14(D2008) 0.9552 0.9575 0.9976 0.956 0.9992
15(D2009) 0.9033 0.9034 0.9999 0.9049 0.9982
16(D2010) 0.9757 0.9757 1 0.9759 0.9998
17(E2007) 0.9726 1 0.9726 1 0.9726
18(E2008) 0.9798 1 0.9798 1 0.9798
19(E2009) 0.9851 0.9954 0.9897 0.9932 0.9918
20(E2010) 1 1 1 1 1
21(F2007) 1 1 1 1 1
22(F2008) 0.9862 0.9865 0.9997 0.9863 0.9999
23(F2009) 1 1 1 1 1
24(F2010) 1 1 1 1 1
25(G2007) 1 1 1 1 1
26(G2008) 1 1 1 1 1
27(G2009) 0.9551 0.9603 0.9946 0.9584 0.9966
28(G2010) 0.9218 0.9312 0.9899 0.9253 0.9962
29(H2007) 0.9936 1 0.9936 1 0.9936
30(H2008) 1 1 1 1 1
31(H2009) 1 1 1 1 1
32(H2010) 0.9808 0.9935 0.9872 0.9905 0.9902
33(12007) 0.9943 0.9946 0.9997 0.9944 0.9999
34(12008) 1 1 1 1 1
35(12009) 0.9889 0.9892 0.9997 0.9894 0.9995
36(12010) 1 1 1 1 1
37(J2007) 0.9922 1 0.9922 1 0.9922
38(J2008) 0.9798 0.9959 0.9838 0.9952 0.9845
39(J2009) 0.9555 0.9798 0.9752 0.9766 0.9784
40(J2010) 0.9509 1 0.9509 1 0.9509
41(K2007) 0.9468 0.9851 0.9611 0.9885 0.9578
42(K2008) 0.9750 0.9977 0.9772 0.998 0.977
43(K2009) 0.9954 1 0.9954 1 0.9954
44(K2010) 0.9453 0.9471 0.9981 0.9507 0.9943
45(1.2007) 1 1 1 1 1
46(L.2008) 1 1 1 1 1
47(L2009) 0.9518 0.9639 0.9874 0.9721 0.9791
48(L.2010) 0.9769 0.9934 0.9834 0.9951 0.9817
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<Table 4> Lack of Output by Output-Oriented ratio & Oversupply of Input by Input-Oriented ratio Based on DEA
BCC Model of the National University Hospitals

DMU Lack of Output ratio Oversupply of Input ratio
Qutpatient Inpatient Bed Medical Doctor Total Employees

1(A2007) 0.0% 0.0% 0.0% 0.0% 0.0%
2(A2008) 0.0% 0.0% 0.0% 0.0% 0.0%
3(A2009) 4.8% 4.8% 6.4% 6.4% 6.4%
4(A2010) 2.6% 2.6% 5.5% 6.5% 5.5%
5(B2007) 0.0% 0.0% 0.0% 0.0% 0.0%
6(B2008) 5.8% 5.8% 4.7% 10.8% 7.7%
7(B2009) 10.7% 10.7% 9.3% 10.1% 9.3%
8(B2010) 9.5% 9.5% 8.4% 8.5% 8.4%
9(C2007) 8.2% 8.2% 7.7% 7.7% 7.7%
10(C2008) 5.1% 5.1% 4.7% 4.7% 4.7%
11(C2009) 0.0% 0.0% 0.0% 0.0% 0.0%
12(C2010) 0.0% 0.0% 0.0% 0.0% 0.0%
13(D2007) 0.0% 0.0% 0.0% 0.0% 0.0%
14(D2008) 6.6% 4.4% 5.8% 4.4% 6.1%
15(D2009) 10.7% 10.7% 9.9% 9.5% 12.5%
16(D2010) 19.8% 2.5% 2.4% 2.4% 2.4%
17(E2007) 0.0% 0.0% 0.0% 0.0% 0.0%
18(E2008) 0.0% 0.0% 0.0% 0.0% 0.0%
19(E2009) 1.0% 0.5% 1.1% 0.7% 0.7%
20(E2010) 0.0% 0.0% 0.0% 0.0% 0.0%
21(F2007) 0.0% 0.0% 0.0% 0.0% 0.0%
22(F2008) 1.4% 1.4% 1.4% 1.4% 1.4%
23(F2009) 0.0% 0.0% 0.0% 0.0% 0.0%
24(F2010) 0.0% 0.0% 0.0% 0.0% 0.0%
25(G2007) 0.0% 0.0% 0.0% 0.0% 0.0%
26(G2008) 0.0% 0.0% 0.0% 0.0% 0.0%
27(G2009) 4.1% 4.1% 4.2% 4.2% 4.2%
28(G2010) 7.4% 7.4% 7.5% 7.5% 7.5%
29(H2007) 0.0% 0.0% 0.0% 0.0% 0.0%
30(H2008) 0.0% 0.0% 0.0% 0.0% 0.0%
31(H2009) 0.0% 0.0% 0.0% 0.0% 0.0%
32(H2010) 0.7% 0.7% 1.3% 3.7% 1.0%
33(\2007) 0.7% 0.5% 0.6% 0.6% 0.6%
34(12008) 0.0% 0.0% 0.0% 0.0% 0.0%
(\2009) 1.1% 1.1% 1.1% 1.1% 2.0%
6(12010) 0.0% 0.0% 0.0% 0.0% 0.0%
(J2007) 0.0% 0.0% 0.0% 0.0% 0.0%
38(J2008) 0.4% 0.4% 0.5% 1.7% 0.5%
(J2009) 2.0% 2.0% 2.3% 6.6% 2.3%
40(J2010) 0.0% 0.0% 0.0% 0.0% 0.0%
41(K2007) 1.5% 1.5% 1.6% 1.2% 15.3%
42(K2008) 0.2% 0.2% 0.2% 0.2% 9.4%
43(K2009) 0.0% 0.0% 0.0% 0.0% 0.0%
44(K2010) 5.6% 5.7% 4.9% 4.9% 7.9%
45(1.2007) 0.0% 0.0% 0.0% 0.0% 0.0%
46(1.2008) 0.0% 0.0% 0.0% 0.0% 0.0%
47(.2009) 3.7% 3.7% 4.8% 2.8% 7.2%
48(.2010) 0.6% 0.6% 1.2% 0.5% 4.0%
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<Table 5> Correlation between Variables

(March 2015)

(1) Operating Margin 1

(2) Bed Occupancy rate (: ;gi) 1

(8) CRS T (04 (o) 1

(4) VRS PTE by Output-Oriented ((3)(7)5) (ggg) (ggg) 1

(5) SE by Output-Oriented (: ;g;) (gig) (ggg) (gg% 1

(6) VRS PTE by Input-Oriented ((ZJig) (ggg) (gég) (88(2)) (;ig) 1

(7) SE: by Input-Griented oon (o (o0 (e (o0 (59 1

<Table 6> Classification table for Management Performance of DEA Efficiency Indicators

by Output-Oriented

by Input-Criented

Prediction
Observation Operating Operating Classification Operating Operating Classification
Profit Loss accuracy (%) Profit Loss accuracy (%)
Operating 16 6 727 16 6 72.7
Profit
Operation Operating
Margin Loss 11 15 57.7 9 17 65.4
Total 27 21 64.6 25 23 68.8
72(p) 10.803(.013) 8.393(.039)
<Table 7> Results of Logistic Regression
by Output-Oriented by Input-Criented
Variables
B SE. p-value B SE. p-value
VRS 53.268 21.794 .015 37.153 17.026 .029
SE 8.212 22.323 713 32.414 26.519 222
Bed Occupancy rate -.069 .080 .389 -.062 .078 .430
Constant -54.504 28.273 .054 -63.194 30.258 .039
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