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¥ 47 DEAZ ol83le] whielel AYueNE BAsy, B8 15 3
ke ANSTA Bk FPESE e 08

= Enpa.ssﬂr IBM SPSS 19.02 A}-g-&gich

4>

g elo] 7pd vkt (p<.05). T8l A

TAT, 29PN a8 A e Suyel A% WA asd Wt M =33

%Eﬂé BAoME 101-15084 ¥ &84 A7t 7P =9kn 10084 olshe] o] tiallz W 848 HAth(p<.05).

TS A EAAE AeAY Y] g8dol T e B 2] g840] 7Y A vl ey FAFCE &

o A QAThp<05). T2l B84 AH e sobe A% olFRALY AP hEAL 19e] F7hHA waAel oF 1.045M 7

g ¢ 5 Ak
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2 gga AREZEA ()3 DEA) 5o Utk ol F 1

20129 dhEkal=re] = EnE 971290 R 200899 681 EEAF ARAS T 29 Muag) IA5FEs 7R

Z9 ®r} ok 29 S8 o, 2007dFE 2012G7HA 9 HYE] a8 B4 @171 ATHKim, et al. 2007).

o 8H] F7H80] 6.6%2A OECD 3|9 74ed 7 &9 uEhr] B 84 Sele teFy 9 tsikE 2AE
CHMOHW, 2014). o]&]3t ©|&n] 2% Z7}e} f&e] H: Al 7HE 249 a84E NEFA EATIEE Estol 284
sHoz & olgrt Hu Y uHEe] WA w3 o 5Au] AEE AEdal s 284S ST ol DEATE T2
2o i3k 037 99107 Zgahy o golgo] FEahHA AREE 3 Q)THCharnes et al. 1994). ©]& 927199 EAA
A=A o7 ogr|we WA A7) T4 =7} stk 2 oy B4 g o] gsto]l AYEEAS BUtet

oz 7T kA Z7l EFae &, FHskE AE 7 7] oJE7] wliEo|ch(Park, et al. 2005).
=9 T FoR lE hhgodS FHAAE A glow, 2}k Y e A9asd Ave #d Assol
s 7] $A% F7keh B ol AiE sl TAHHAA ol A5 FRe=H B oHEol o] %W
4o Aol 25 ofshE AL dlas dnIEtHLee, 2014). shelA] 3ok SHo] Stk TElal 71E8 fAF Al A s g

oA o7 JuFt 7199 F8ALS F9E Ao H|Eto] e S48 g At FSctel HES SRS
Aupubel ololg FEALA T Bd AAE Q7] a AR WYL ATk WA E ATeAE 2w7)u)
ofr Lol Hlg- Aokl o8 Hrhach 2 1| a8 el g DEAS FEste] 1047) s de] A
ezl WIS T AA-EF RAMNAE AlFehs SARE B ARIEet WS, 281 AAAEE YA
CF2EQ 128 EAET2E 71Xy e 713y} o] n& 48 Ak, S84 A-E FEUTE AREA S AA
olo] Zmulo® FHAL Hulsle AL uEtAEH o ato] el aEA IUREE AAlstaAt gt

(Yang & Suh, 1996).
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Charnes et al.(1985)% DEA°] SloiAe] &&/4d AloA A
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Aol AAAR 55 & F (Park & Lee, 2011).
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s AfetA wrdEor stk A el 71E B
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WA, Chames et al.(1994) 5ol 23 FU5H BRSO
(Constant Return to Scale; CRS)=S 7}d ¥t CCR(Charnes, Cooper &
Rhodes)E.&o] H% & A|AEAL, o]F WEES42(Variable
Return to Scale; VRS)S 713t BCC(Banker, Charnes &
Cooper) 2.8} H]A571 252] (Non-increasing Return to Scale;
NRS)S 7143t BFG(Bymes, Fare & Grosskop) 2.8 50| #|A|
o 7h wol 45 BES CCREH Y BCCEFO
ThBymes, et al. 1984).

Bel b wiE AEER FMtE EWdESTYS
7V4 % CCREF-> DEAS] 71 7|29l 23o|t}k CCREH
> BE DMUS F9lof tidt atze] o] s A=
Qb wu, 7} Fqlwlg W AFENSo] JeAE 0l Atk
Aok shol] FQl¥h Azu &S Hulsl A F e FEAE
ARs= R¥olty. 13y CCREHS TE JAEAGAE

Banker, et al.(1984)= TR0l WHal= wWeke Hkd3)y]
8 CCRER ] =WqtETe] 7Hde ¢sfste]l BCCREE S
AFsFATE CCREHO] F5.8 &84 (Scale Efficiency: SE)=
HFgekA] Ealu Z)EaaATE SHY £ e Ao dle
BCCEHX 1RaSY #47|easds 78 + vt
SEXEE CCREFIAM ArEd A4 71¢a84d9 32 BCC
2Yox AtEd £471EEgYY HOE Yrol FOoEN
=48 = glom o] o] o] THILE HF jrre| 7}
7he- Ao FME o glrk wiEbA SEgro] 'I'olW EWATR
Fole] BAE 7HAH, ol HAGE AdEHel &S ofnldt
o} wkek ek 2 A9 5, PR BlagAo] EXsthd
IRAL AFRSe oG AtRSe)S on|gitt.
CCRESA S 7|4 884 (Technical Efficiency, TE)o]gt1 &t
+ WHe] BCCESAS RTINS 7Hs 7M7) diE
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olejgh sd-& o]gste] H

FEA9] Helo] HlEaAel &9
of &g ZIA EE Qg Bl Aste] <3 21X

o ZEEofel EFHA o= B9t AT = glen, o=
BCCEFE A8d= Ao 7 WrhEs $227F CCR
EY Hh wolbd = 9laE JWRtth(Yoo, 2004).
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HAZAAT M1 A2 (33432)
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HAAGEAPKHDL 2013)7F HAEAGF §oualgiel
2014 o] golg W Slekin] A e ZAP(KHIDI, 2014), = A
A TR AT LT O] FAE AAAEE EE-sto]
TAHGT. HAAFEA Y A A= HAF ol B
dg7ldo] EFED, 2GS ALAR} A8, 57
SE oue] B Ak, A s 9 x| Fo
FEPAME AT

ghgolEolg Bl dekanAEEAbe A wol g s
W 12127025 Ao Z 20149 102 1959E 319704 3
P71 S tore 9% AR FER Agolrh B
T 20139 715 21270 dhE F DEAS] FSiWe At
Fuso] o438 Aush Y JFR LA A4 A
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<Table 1> General characteristics
Division Number of hospitals %
Private hospital 59 56.7
Established School corporation 22 21.2
form Other corporations* 23 221
Total 104 100
50 beds or less 32 30.8
Number of 51-100 beds 68 65.4
beds 101-150 beds 4 338
Total 104 100
Seoul 14 135
i Metropolitan cities 51 49.0

Location -

City / Town 39 375
Total 104 100

* : Medical Corporation + Foundation + Special corporation
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al. 2005; Seo & Kwon, 2000; Shin, 2006)1X % WA+E =}
2o ez Agsta itk AEWsEE AdHEAe
9 AYYEASTE Ao AAATE FallA Tt
AEHsR AEES E913k9tHSeo & Kwon, 2000; Shin,
2006; Ann & Yang, 2005).
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<Table 2> Descriptive statistics of the input & output variables

Input Variables Qutput Variables
Annual number of
Division N&Sf Doctors Nurses | Medcd dvicirs | Number of beds A""‘i‘fpa’;;g‘{:e’ of outpatients
(Average.d). (Averageld) (Average.d) (Average.d) (Averaged) (Averaged)
i) | (eende ) | feorndons s ) (2l ) (Standard Deviation) (Sta_nd_ard
Deviation)
Private 59 34 95 19 57.4 5,364.7 13,851.3
hospital 28 46 22 17.9 6,909.5 11,658.7
Established School 2 23.7 26.1 45 80.8 20,203.6 50,636.0
form corporation 26.5 14.2 40 24.9 20,666.8 29,840.9
Other 23 9.9 176 3.1 61.0 10,586.0 31,582.1
corporations 10.6 126 3.7 24.3 11,082.7 29,271.8
50 beds or % 32 89 1.1 38.1 39726 15,001.3
less 29 55 1.7 85 5,103.2 14,409.0
Number of 89 15.6 33 71.3 9,721.1 27,7948
beds 51-100 beds 68 9.0 103 33 13.6 9,068.8 26,333.6
59.0 48.3 6.5 124.3 54,080.3 71,879.7
101-150 beds | 4 528 104 54 17.1 30,2711 30,569.6
Seoul 1 115 16.7 29 56.7 11,785.2 31,711.0
11.7 153 41 24.5 11,353.5 30,293.0
Location Metrgpolitan 51 9.3 14.1 27 65.0 10,394.9 21,660.7
cities 20.2 114 29 24.4 15,935.7 20,653.3
. 79 151 26 62.9 8,,131.1 29,010.2
City / Town ® 87 107 32 208 95231 29,7807

EAST 09 olgol FARA 9)
AZE AT 5 9] W] R AENST A
99 A g4 argEie) A

oA

ek w42, AT 1

<Table 3> Correlation analysis of Input & output variables

BuAE ekl
AR A3

Division No. of beds No. of Doctors No. of Nurses 2 € Med =) Anmljal nymber e o] nu.mber el
technicians inpatients outpatients
No. of beds 1.000 .668** 657 542 543+ 484
No. of Doctors 1.000 .801** 599+ .588* 726"
No. of Nurses 1.000 546 584+ .649™
No. of Medical ** ok
technicians 1.000 .331 .359
AnnL.JaI n.umber of 1.000 575
inpatients
Annual anmber of 1.000
outpatients

* p<.05, ** p<.01

AHEHE 582 DMUel tist 71sEA F44 F<Table
4>, CCREZoME= A 87l(13.6%), el 47
(182%) %+ 71EF ¥l 47M(17.4%) o] a&2o7 gk
1, BCCEHME MY 2/(37.3%), Stuyioly 7|et
a9l b2k 770(31.8%8F 304%) o]l &Aoo w yEhy
of WATEEE CCREF A 501874 olstellA] 67H(18.8%),
101-1508 2] 87H(11.8%), 101-1504+2] 270(50.0%) o]

HAZAAT M1 A2 (33432)

T&Holn], BCCEHIA 507 ol3l 1471(43.8%), 101-150
o

HAFe] 1970(27.9%), 101-1509732] 370(75.0%) o] E&A
o= yepsth 9, AAAERE CCREFAM Al

1070(25.

6%), FAA 570(9.8%), A&9

IN(7.1%) H,

BCCEHANA A/3/m2 17/1(43.6%), 3412 1571(29.4%),
80 470(28.6%) Lol E&Z 0 AoR EMEQI)
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<Table 4> Analysis of efficient DMU by general

characteristics
. No. of Efficient DMU
DMU CCR BCC
Private o o
hosptal 59 8(13.6%) 22(37.3%)
Established | School 2 4(18.2%) 7(31.8%)
form corporation
Other o 0
corporaions 23 417.4%) 7(30.4%)
50 :’:S‘is or 32 6(18.8%) 14(43.8%)
Number of 51-100 o "
b oos 68 8(11.8%) 19(27.9%)
101150 ] .
b 4 2(50.0%) 3(75.0%)
Seoul 14 17.1%) 4(28.6%)
Location | etropolitan 51 5(9.8%) 15(29.4%)
cities
City / Town 39 10(25.6%) 17(43.6%)

<Table 5> Efficiency analysis by established form

Kruska g
Division Ave. | Min. | Max. | Rank | val"ue
Wallis
Pivate | oo | o271 | 100 | 47.59
hospital
CCR S$EOI 7073 | 1193 | 100 | 6368 | 4691 | .09
Oher | so7a | o024 | 100 | 5439
corp.
Pivate | 2en | 007 | 100 | 51.10
hospital
BCC So‘i’r‘;d 7867 | 3977 | 100 | 5493 | 324 | .85
Oher | 2a18 | 3621 | 1.00 | 5376
corp.
Pivate | eors | 0663 | 1.00 | 46.10
hospital
se| S99 | o061 | 1193 | 100 | 6886 | 9176 | 010
corp.
omer | 7535 | 0086 | 1.00 | 5326
corp.

ARG asA 4 dy<Table 594 CCRI} BCC,
83 SERE RFoA stwwel WAl a&A H ko)
7 =oral 71 Hely e, i olglth 13y CCR
23 BCCEHAAME W a8 Hit o 5442
2 FYs 27 QA sk, SERFoARE FAH R {9

AR 584 #4142 7<Table 6>014= CCRE
WEo a8 A5 09093F 7Y =%
WA} 0]8K0.5365) 2=0]lth. BCCE
Goll AT 101-150W874 B2 &84 A5t 092612 /M
=9k 5084F ©]810.8535), 51-10084H0.7192)F  YEFSTE.
I3l SE E¥oME 101-15084 HE7) 098172 73
gkom, 51-10018440.7959), 50884+ ©]8k0.6112)7F 7HE ¢
A4E ®woth a8y CCREFOME WEE Zai
ool BARCRE st At YA kAR BCCS} SE
FGolAE o 27 A THp<.05).

AL

o,
oM ro |

<Table 6> Efficiency analysis by number of beds

Kruska ]
Division Ave. Min. Max. | Rank | vaFl)ue
Wallis
S0beds | gags | 03 | 1.00 | 4831
or less
CCR 5;;20 5957 | 3027 | 100 | 5257 | 5208 | 074
101-150
boq | 9093 | 6899 | 100 | 8475
S0beds | geas | s34 | 1.00 | 6416
or less
gog 1O | 2170 | s027 | 100 | 4563 | 11286 | 004
beds
101-150
bos | 9281 | 704 | 100 | 7613
Sobeds | gi1o | 0572 | 1.00 | 4153
or less
se| S0 1 Zos9 | ooes | 100 | 5588 | 9141 | 010
beds
101-150
bow | 9817 | 9476 | 100 | 8275
<Table 7> Efficiency analysis by location
Kruska ]
Division Ave. | Min. | Max.| Rank | v:me
Wallis
Seoul 6713 | 1558 | 1.00| 60.46
ccr| Meropoitan | e | 0271 | 1.00| 4943 | 1566 | 457
cities
City / Town | 5982 | 0024 | 1.00| 5365
Seoul 8425 | 6316 | 1.00| 6200
goc| Metopolten | sags | anpr | 100| 4001 | 2222 | 329
cities
City / Town | 7775 | 3621 | 1.00| 5365
Seoul 7922 | 2467 | 1.00| 57.86
s | Metopolien | 2o | heas | 1.00| 4881 | 1569 | 456
cities
City / Town | 7497 | 0066 | 1.00| 5540

s, AAAE a8l B AY<Table 7>, CCREFNA &=
o E8A A7 0671307 T 9w
/H(0.5982), F9A1(0.5606) = F UERGTE BCCR
ME CCREEI o] Mg 24 e 584 Mgt
084252 7P =91, FAAl A ¥do] 0.73860.% 7H
e g84e Btk 121 SERFAIME AE 2A s
WA aaAdo] /M Eoka FeiA &Al syl At
744 wkth a8y CCR¥Y BCC, SERE ESFolA WEd
T84 Hat w9lol FAACE Y3 A= LAl THp<05).
&N AALRAS doay] A o|FRAAE A A
B} geetA dotrr] st A
gu] Wesiato] FAleksict wEdl

g3} Fo] AEHS Ao TS vA = a8 A4
QS Helshy] Y3t o|FEAAY FAEF| tist e
oF 19.1%0°]9, Hosmer®} Lemeshow A% AGZAY 9%
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B0l 0398% 0055t =LA Yeht Ege Agsl A FF= A W el 1008 ¢ ke 19
ar & gk e 59 FHedl ERASET 71.2% o] TUFErE 8L oF 1045 KRS & & Sl
2 ¥FaA vebgth AR or sy 3 V)% (p<.05)
<Table 8> Analysis of efficiency determinants
Nagelkerke Resquare Hosmer2} Lemeshow test Classification Accuracy
Chi-square df p-value (%)
191 8.376 8 .398 7.2
Division Exp(B) S.E p-value
e e - = -
Location+ Metropolitan cities 1.090 .758 .909
City / Town 2.632 .763 .205
No. of Doctors 1.013 .019 497
No. of Nurses 1.045 022 .049*
Independent variables Per 100 beds No. of Medical technicians .906 .052 .061
No. of beds 974 .016 .098
Constant 1.088 918 926
- Reference category : * = Private hospital, ** = Seoul
v. Dzt dA gk ojefd Ayl =y stwil de] A,
2012 71 270 713 Rl =y dRls 719 et
et 1047] FELS gaor AEHs dx5 V)= A FF FATORA, I7F IR AGAIE L
°] DEA ZA9a&9E A A3, CCREF A= Mg A9 s FAE] SR g Sl o AEH
870(13.6%), SIS 470(182%)9k 71EF HQ19] 47)(174%)  HU AHALER WE AAE AdEslel &l w4 |
sy o] a8 oR ygton, BCCEH A 7HQ1e] 2271 & JOR Ty
(37.3%), StarsiQlel 7]k WQlel 27k 770(31.8%8) 304%) o BtEE a8 wAelMs CCRBCCSERE FrelA
W 9o] LAl o7 BAE ) o9} o] BCCRE o) 101-1507874 W] g dels ag4d A7t 7P =9k
CCREEWTE £87 DMUY 571 o @7 vepdksd] o)A 100187 ot 5.2 ?‘&H&%%—E—ﬂ o] e o &
S CCREHY Af T3]3 A=9 @77l Aujgo|nz & Ak BCC SEEFOAME HFE a8 Hdol B
o] 2uf W WA AES 20wk Eeof agdo] T How fofg A7t %le& CCREFE EAHOR 9%
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Analysis of the Efficiency of the Oriental Hospital using the
DEA(Based on the Number of Patients)

Kim, Young Sik*
Lee, Woo Cheon™

Abstract

This study is to analyze the efficiency of oriental hospitals using DEA. The input variables are the numbers of doctors, nurses,
medical technicians, and beds. The output variables are the numbers of annual inpatients and outpatients. The statistical analysis tools
used are EnPas and IBM SPSS Statistics 19.

The result in efficiency analysis by establishment type showed that the national and public hospitals had the most efficiency. In the
case of location, the efficiency of the oriental hospitals in Seoul was the highest but those in the Metropolitan areas had a relatively low
efficiency. If the number of the beds was generally less than 50 beds, the hospitals were highly efficient, but the hospitals in the
medium category of 51-100 beds were low in efficiency. The Logistic regression analysis conducted to analyze the variables that have

affected the efficiency of oriental hospitals resulted that the efficiency increased by 1.045 everytime the number of nurses increased by 1.

Keywords: DEA, Efficiency, Number of Patients, Oriental Hospital
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