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31, Super-SBME &= 2884 HF7t 2}

849 2o)E E D, C, F&o 2 AEd

o~
T

7} 1.083, 1.167, 1.5, 0.9% v}t

At

(E 2> CCR2EII AP2E, Super-SBMEZES 58d8d+ Hlu

FolMEee
SARE ALY soior [ E0io4 | uaE CCRZ3 | SBM=2% | AP2% |Super-SBMZY
X1 X2 L

A 4 4 1 0875 | 0.875 | 0.875 0.875

B 7 4 1 0696 | 0.661 | 0.696 0.661

C 8 2 1 1.000 | 1.000 | 1.100 1.083

D 4 3 1 1.000 | 1.000 | 1.200 1.167

£ 2 5 1 1.000 | 1.000 | 2.000 1.500

F 10 2 1 1.000 | 0.900 | 1.000 0.900
<% 2>olA CCREFPCZ 4% nAEH Do EEAHHT7F Super-SBM
2383 AolsiAl Uehd AL AA M BYAE QA0 Fo(slacks)E LE B
2 e o HlE) FARNAE EUEQeL0 AAE ¥ r] wEolth olF
23 AstE AEEFEAS et 84S FgaA FA45] s
' BUaEas A4E mHste 5848 FHsor o He ok
Th. CCREYS AHg3le 84S ZH3e A9l §YT w29 UdEES
Aatste ) ol o & BEasrt o] A&AA Hol EAEkdE 1 &
Ao 27t HAA ASHE 9A AEHE F 999 Ag&Ae] Y8t AxtEHe
A o) AT ol#d EAFE sFsy A aE&AH FAHAE T
daiMe BYAESA] B E NHYstd 8848 S AV AEA

2] F(slacks-based measure of efficiency: SBM)E AH&3lloF 3+CHTone, 2001).
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<OH 2> YAtsHE(P)I HE (SBM)

| T T T T
0 1 2 3 4 5 6 7 8 9 10 11
Xy

ESAHARE B} O] AHA3] At <Oy 2>oA &9 c9F &
el BF 12 FYsHATL dAe BY8s g 899 ARstn
09 E AH8ste HART 299 E o Wol A3t
SAsH A BT AR HE CF Yol 24317
Al vERdTh old HIE MHr|E TEHAEE B

2 29fe] zpolE Wyl 84S ZH3A HEE W9
Co AEE&ALS 1(Super-SBMEHA A= 1.083)E WEE o vis) &9 Fo &

< 09% YehbA Fh 2r)E g84AF Uig ol E Bl Yt
o] W& AMgsle EA E8HHESFE <X 20 TFHLE

T, B8 G EY EHE BAsE W oM XA s Bo) &%
B APEHE S Bt sd] 2o E 1H3kA] g B ohlzt 8% U EY
I AEAAHTTE AUAA AXAY AYEFHE Jdehde BAYE YD
ATk OFAZAAE Super-SBMEHOE A A&AHHES7) 7 A7 Ao
2 & F Atk gustd o] WHe Rtz ase] FAE HFsA Wy s}
ol EE4S AEsHAl Altstr] wiolth o] We ARRsl FAow
TEE8AS A7 £olEkA wthe 3 AYT AT, AgEeEA L
AZEYOlE AL §oldtA 2AEAZAHTFE T 4 Uk
4) APRY ofg 2F A ELE FEl7] Slel g @ol AHgHE AZEYeRE

EMS7h Qith shAuth o Zzzode =

Aol web 7 agA9 9eg Fasl
A4S gvlete bige 2 FASe 2EAQL 2#E UlEatn Ath higolehs
S AAZE 7P asHd 9907t ohdn B E vebdch

=N
P
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EANEFAL EHEA

¥ AT oA AN SuperSBMEH L ALgStel A 1270 el
Al FAE AGFGORN WRRDEA FANIAYL SR
= EANEEA FESAE ZHse] £98 AU

AFENEAGe] &S ST 252000 A7+ FHaLsE ©
&3 FYnl g vgduIg o g FRIY AL FYLALE AR {FsA
gt oleigt FAME M) Al B AFolM e FU_AE wFH AR
S AR YT mEe EALAY N2 FAHYT Adnldle Fojet Al
2, et B, BlAgo, B 3anrh 2ghdn;

(B 3 FYURAL 3 MEQL

& 248 EMXIH(TH) XNE2EH

kE  |U2H=20+HTE 7 EEET+ EHEF0 + 52| FAH|(HY) | SUAMA

EoloA FAIRE = HPRHLH(ERHA-H| GURH) -H| 0| RpL 7 2 = Z XL

A2 |-(S8RM AR HA7AE) - (LT + 0| K55+ 0IX 2 | THAIHEE
Hg+0+2 I+01I-|-E '1)( #) — —
[¢] E o ol 4+ 1 A0
ojzol EET?I(XHJ; FEIZ QO+ QLA + P2 Al Y52 + 7Bt SoHAA
SHTS [
— of& -0l 27 -Btof |2 gt&&ﬂlﬂl—%‘@ﬁlé_ﬂ(%‘ai!#%% SolHA
e HIE|E)-SHEA (SHoA-FHLY)-HoIM(HE)
A HEHo|2(FHo(-HRAM)-EA 2 X R B (EIQIRE R EN|E
SIhH AR | R) =YL (2 -0) & 27 |- Eoje |2} Abtat) EolAiA
2/e)-HOIMH-0| K| (M)

142 23 4 Qe axEdolRt oA L

5) Super-SBME&e] &3
DEA -Solver Prozt&

6) ® Q1o 2y ARIALANA TEACE UBy hael AP wslE o)
Eg4el dolg BAaE el ARl te oas A8%EAg Folsl 9
@ ASlol, SAAUEA A B8 AT ok eln SAAEEAS) ol
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AHR-2 FA A (invested capital) S AHEFTE) A F-HE]olre] FapaEQ]
MdE FAANA B GAA T vlo) 2R S AEte] TR AE S
2003 211-212; Z1A5-353, 2003: 349-366). B AFAE thxl)zFe &
bl A Bl G A4k qu]"LH AR A 7EAI ) 8] o] APEAY B () ] <)
U A E+r| ARl S+ e+l T REF)E At FHeks)

dEEEE e Ay grieeld, AAZA  RE7E7FA](economic value added:
EVA)E AT miEdoe &AM e RmEr ) Fe R, o
At o], AEAGFY, ZIERAdg2lo] ZET Br)go] e £ A4kA
o] wjEAdeA wfEedrtel, vl L dvkdein], FgefE(FdYeY-9d
9lv]-g), BdEo(5Eol-5E4), HAME Adste . AHAH By
7H= AlFgdeld(ddoled- Aol A FAE 2] S(ERIAE 2P 1] 8+
A7 AR ZEH] -GS AFFste ol 10 B Ateldes dgEduEd-mE

=
kil sk durgrelahol A ol4ul g3t MANE Ased T,

-

2. Xl2

B ATl AT ARE AT 127) FARATA SARLBALL 20034
AWNE ATAZeIH, 0 ARFAY A4 5 AG B R, S 2 RE
S33ch.

EAMNEEAY Ba4 Axng BAARL B Feis i e
ol Hs) 284 F BVIeeldHt A Bt e 48 g9E0] 24U
zZka Qe Ao Yehgth meba BrIeold T HLGE FrE UEV] ¥
shod 32000000 €S EE @99 @rlecldd wien, AAMAH R E
B g2 wHEEy] 93k 3,800,0008U& 2E @9 FAAFR IR

7 FAAEE AFstock)AEY Hl vl ddulg2 fE(fowiNdelth YWt o =z
RS Aghde AHEEY.

8 Ao Y/ AN 2 AGEA, AN dAUZES BAALE FEA
He, ARARE F EARLE BARLE, TAAN F AUFA AR A7
& 2tz ejml e

9 BE4 Er 44 BN WAL 4FER BIA% Poeoldel AEHol
srowl, A4 2L QSN g A FAAsol A8 A2 A8 A
53 A #89 Aol

100 A 277kl Addel disiMe dEF-FEH (2003 350-362)& Fd7)

11

9 2} F (panel data)Z AM&3H ZE&A
A7 zHol FHEHE SIS d
Abg @t

=9 gske] Qs Fs ol FUNAT, B
Rl AR BAY 20039 ARG

xo,
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EET=

(H 4y EQUMERAY JISEAE

(Thg): #9)

T8 Pal-] SxxpE oE g|zolel | ZHE Spix|

E|chzt 10,690,788|1,658,571,772| 384,506,795/ 37,510,717| 22,988.057

4zt 312,141 17,917,653 978,708 53,101 31,791

By 2,524,153| 332,296,863| 93,776,755| 13,188,766| 8,623,223

- BEEA 2.840,826| 445497767 103,623,916/ 10,059,312|  6,503.351

EQAE QA0 7|&EA SHdescriptive statistics) S <X 4>9F 2T Qxinie
Az A2 B, 2FHE 247 10,690,788 9, 312,141 9, 2,524,153
4, 28408267'<4940111}. ExqAre Augks A, H, :Eani}:
1,658,571,772 9, 17,917,653 4 Y, 332,296,863 ¢, 445,497,767 Aoltt. o=
o] AUty Ha B, EFAxE 47 384,506,7958 Y, 9787087,
93,776,755 ¢, 103,623916H ojth @7isole] Hugty High B, EF
A= Zhz 37,510,71749, 53,1018Y, 13,188,766 ¢, 10,059,312 ¥olth. 1
g1 AAA Brra e Huigs Hig, B9, FESUAE 47 22,988,0573
A, 31,7914 9, 8,623,223, 6,503,351 U]t

7L7L

3. &8N £832%: Super-SBMZH

AszSRATH glojA dhte] 81 Y8kt Ease sl &
FolojAlE ¢ Hohe Aotk AT IR FEUER AT IR gEol &
(negative values)3! 7495 EAJgt) ol2ld A= F7tHE e HEE

:H.
¥ 4 (translation invariance property)S.2 A F UTH12)

ol Tk AlAd Ul Lo WA= FFE(2005c), Ali & Seiford(1990), Charnes ¢l
(1991 . Pastor(1996), Bowlin(1998), Gregoriou & Zhu(2005) ﬂzo}ﬂ Hpgho),
FRFYNMEEE S ALY FRE s 4 A (technical

R=Ni+R
o=

A(scale efficiency)# 7123 &

efficiency)& 24T £ gtk A7 itk dvsd Jed E84e TEFYE
B(CROIEH o2 ;‘X ), ﬁ“:’§._°/“° FEFAEARE O 23 /|ed §8

He pEFotuRygow

N

2R3 714 I &M (pure technical efficiency) o2
OPX]"J TFEFYEUTH G ALESIY Fgatgaste &
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Eea z,% 4E84 y, 7 0,209 5.200] o3 22 gREgT
el

]
(=1 2 S A= R B o Yol B A2 GES O3 A "k

ij

~

1771]-:1'”%-011'

yrj = yrj+/8r

(negative data)E *&T 4~ At}
Y FUAFH AR MR E e H A (optimal solutions)= AFEQ AZE
of Wgle] Byioln, 2hEAFH FrLrpE g HHE £Uaizho) W
sloll B o|THGregoriou & Zhu, 2005: 22). WelA B Q A7} 220 A=
WEAGH FRFIEY S A Aol vy, &L A} L5l
Agole FUAGH HRFA7PEANH S AFREHE Aol £k B Qi) 4
B H

._/’r:

2}

R47F BE 59 Aol 597

= Zolt

A AHER2TL S5ES /M A RE @S0l P4l A= W
slof Ak MBRoRE SrgEel P47t HES doHoz HYs, Ay
He gogol M e g wE o] HES sl 24%e) AR AE

st ol whaA sy,

# d7odMs 42240t FFARE ISt QoA HIEwM A o)

FAAGA FRIPARES ASYTh EANREAL 4o 2RSS
7+0. L]

FUAGFH FR5A7PHE(VRS) Super-SBMEH 9]
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8 x> A
st Ze= 20 M,
yes 20 Ny ()
62'2]~v
eN=1,
A>(0,

A7|A e kA Gl st mAade] FlasdE o) vy g2
AbZ g AWE|o|t} §; = F77] % (reference technology) WollA kWAl 2AZH
ele) 4t Q AMEE Aikslr] Yete] Fadh kA AEAATA S By
AWlE|e] & FAsE 2Zviscalarolth AE JFEAMEC|L AE pAY
HE]FH RN P55 Bl (semipositive vector)E WERIH, A& jHA
9o} N2AE ougith €2 RE UAvt 12 e FREYIHH(VRS)
EyolMe= 7FEA(NY §ol 1o] H& EF(convexity) AlFRol HHIE

2 e\= 171 9}

0x
o

1) =828
EAAEFY AE2F7PA(VRS) B8 Ev BCCRECE A3 &893
(efficiency score)?} FUR LA 724 7PH(VRS) Super-SBMEH O Z 28 &
& 4% 28 &4 H < (super-efficiency scores)?] A3+ <X 59 2t}
VRS(BCO)EE & AM83te] AEAATE SAT Aol ostd 127) 39
AGA F AL, OF, U, A7, A, A5, AR, AF 5 s7] AXEA =4
MEEAe]l E&4d0] EF 12 et o vls) F4ke) &2 0393, e
0.182, BT 0447, 92 05028 VR E&H SANEFATE 871G EA)
e AL & 7 Utk olE sUhe EAMNEEAE BF 88Folal 849
zpol7l gle AL E Yehgty] djEed 848 A8 Hrtstr|rt st
Super-SBMEF o8 2F&AHTE SHI ANE B, ASH Wi+, A,
471, A, AR, AE, AF 2584845 22 1.000, 1.000, 1.086, 1.309,
2.329, 3275, 1.052, 3.0312 A&¥ 79 A XA 8/ TBHlE F dHEe
2 7P e Fo g eyt A4 A& 7o 2E &40l BF 1.0002

R
2 Uehd AL 2584878 o7 A AR FARE O 7dsis, e

iy

ot
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el
£
Y
i)
N
N
2l
=
ot
g
=
-1
)
X
o
f
0
ol
o
ox
o
inj
Hir
rlo
S,
o
fru
v
o
3L
0

(H 5 2888

=M | vRs(BCC)2Y Super-SBM2 APEY

NE 1,000 1,000 big

24 0.393 0.345 0.393

7 1,000 1.000 big

o 0.182 0.156 0.182

3 0.447 0417 0.447

chd 1,000 1.086 1.068

271 1,000 1.309 1.104

2 1,000 2.329 3.005

u% 1,000 3.275 4.967

2% 1,000 1.052 1.088

2 0.502 0.436 0.502

A 1,000 3.031 5.063

B7 0.794 1,286

@, APREOE 24T ZESHUSAN bige M0 FIe), 2

7HE medolzke Ae YERiARL AME ol AdBEEHE ofv e Bt
ol2} Super-SBMEE 3 APRF ] o3 HEA Y A% AoldtAl Yebdth=
A & Ak olHT dido] TAsE olF= APEC] FldEa s 3
o WEsA e B oilt AP EFHE 7HH 7] wWelth gty &S
A @9lE e WEEE Hol7] A% &HZA L Super-SBMEH-S A3l
AP 2HGHUSE BT o Rolrol T Aotk

HESA G989l Rk M, 35, A 28 84HFE Super-SBME
e Aasle 2H3 AANE BHE zHzE 0345, 0.156, 0.417, 0436202 VER}
Q40 AAE 1HEA ¥ VRSBCORFLE X3 FgAMSFR

SuperSBMEH 02 233t 2HSANNE SAMLEA hol 9)sh =7]
Sol Aol7t 2ad ojnE AUL Q7] HEe] CCREGAH AdH F84el
Aol A
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S
HEGHOZ LYHI v EAMEFTAY] EAFGS <F 6>l vebd
vheb Zth RBAke) EAZTS AE(0.540)7 th1(0.433), AF(0.003)E YERY
AR e AT WXeAE Bavt Ytk AL AAkl F1 Stk
N 70‘%(1000) SUE veht Z{ERkes wixupstd 2 Zolnt. F e
408303 AE0.169) 22 YERG7] w &l 7&%5%— ZHHoz dRulz)
ok & Aotk AdS AF0.494)2 4R(0.314), AE(0.192)LE Yehgern=

T2 FUES AFEE HAnpstE A&l wobd Aolth
B, O gAY de FAAGY NEFE duEd Fdee

=

Aol 47 282 A we Wl

£ etk
(H 6> ZAHZHH
| Etg:if“ - PReoR B vis
T PERE) 0
. BN [H2(0.540), BR(0.433), HF(0.003) 0
O [oHR(1.000) 0
o 1719(1.000) 0
. @3 139(0.831), BH(0.169) 0
- O3 |oi®01.000) 0
= 290(1.000) 0
= g8 12901.000) 2
=R |EE(1.000) 2
- Z& (Z=(1.000) 0
A" (HF(0.494), Z8(0.314), HE(0.192) 0
"R [MR(1.000) 1
19) B e A3 AR A Ads i AEY FYRrATe Yol
o9tk dustd AR Lol A AdHL Y AT BoED P Eo|
B oAF M AT QU Wb ET MEED Aol wiolth mekA AwE
Nelel AQEAE Byh o chd Bl q WA ET YHES Awste] ol fol
A @7t 2l
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501 T \j
A RS ZH7E 1.398,4763 9(81.8%), 120,193,962% 9(87.0%) Zol&= wHH o
7 Br)eele, AAAH HIWIAE 72 4,094,907 €(418.4%)F 5,507,292 Y
(999.9%), 3,089,403 €(999.9%) Tt S7IAIAH ok BthE Aol

B 7> ZATNUSAL

ng
+m
o
rz
w
0
>
10
=z
for
10
0x
0
o

00% | 0o | 0o | ©ow | ©om | 100
173,698,832|338,008.510] 0 0 [1059.088| o
| C75.19%) | (558%) | 00%) | ©00%) | (206.9% | ©
003 0 0 0 0 -

00% | ©00% | ©00% | ©0% | ©0.0% '
|1.398 476 |-120,193,962 4,094,907 5,507,297 | 3.089.408 | o .~

(818%) | (-87.0%) | (418.4%) | (999.9%) | (999.9%) | ©

23853 067006 0 | 2438.378] 357458 | .
| (-298%) | (868%) | (0.0% | (615%) | (496.9%) | ©
0 36,106,463 0 0 0 1086

(0.0%) (17.3%) (0.0%) (0.0%) (0.0%) ’

0 [224112506] 0 0 0 -

00% | 61.9% | ©0.0% | ©0.0% | (0.0% :
668,231 | 9.272.654 | 0 0 0 -

| (214.1%) (51.8%) (0.0%) (0.0%) (0.0%) '

1 1,003,761 | 118,976,264 0 0 0 3.975
(58.3%) (396.7%) (0.0%) (0.0%) (0.0%) '
101,595 0 0 0 0 1052

| (04w | ©00% | 00w | ©0% | ©0.0% :

17172 | 162.848.638| 0 94,627 0 0130
| 252%) | 87.6% | ©00% | (0% | (©0.0% :
=0 95384908 0 0 0 <o

(0.0%) (406.3%) (0.0%) (0.0%) (0.0%) ’

714 £83 A2 CCREFF BCCEIHNE T L&A-ST) 19 AL B9
48 42840 BEEY ATy 2% 022 vEelhd o 8|3 Super-SBME
FolM e MEZANLFAATE BEHHG7E 1 HfosE BUAEQ A0 1)

ag4e) YEr}h BT 00AT, EEHHSTL 18T F4E AR RYALE O
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gol F7HA7IUSE 244 @Y DE AAT 5 A
W, 2ELAHFV 30318 Ve AFEANT A 7S
& TeAHE7E 3.03101A%, EXARG 9538
T 2gAdSE 12 et 583 O9lE
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A7 EA FAE ARG A 127 FYAAGH SANEFA
0033 A7)E AFABAZE HF2E FEFPABCOEEH FUA
259 7P Super-SBMEY & AEsle] 28848 ST A, 752F
o2 ZAT FEAL AT AT, A, AV, 2, A&, A

2 AF T s ZAUNEFALE BEF ZgHoloix EEAHSIT 12 YEhd
t vis) o]& 87 =AML FALES) thEte] Super-SBMEZOZE =4S 28
A-eE Z2b 1.000, 1.000, 1.086, 1309, 2.329, 3.275, 1.052, 3.031% Yeh}
5o A&Aol M 3 MEH Y A&l 7P e Aow ey

&

il

ok 283 B EEE EAUNREARE]] Ak
= 0.

-]

o Ol

o
FZ} 0.345, 0.156, 0.417, 043602 EYAEQ A0 S NH93tA] e
A7HAMBCOEF A 2% A HTRE

N

0y
v
in}
W
rlo
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o
U
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v
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AHE AU g7 dite] EYAEase] g AHHoT AHuge B
APEFa 7 FAA G FHES UL = A 2 &9 Fodr)
B89 E(Super-SBM)2& 55—%’—%%94 FEAE Hrlehs W HEPoEH

A A5 =HE AR S

slok & Zo)tt
E A7AFH AAS o] 583 TS 3t B84 AolE T
| 2 @9 oplet 284 H9EtE E84E o)) -‘%lslwh OM%L
245 SV F Qloke CCREY 2 BCCE

e o AN

o o o
H
0
=
e
fo
b

QL

P

o nQ I do ot ‘{m r-lE
to it wt to o

Agedl oo 581 WS o] B

o #4918 ARY & UASL BE HEH0] L B9 AS AR BUg
Z7MIPIHEE A3 A Eedel $AE 4 b AGNERE

% ek Zlelth o= CCREE®oIU BCCE RS ALgstel TZRE] 584
2 ZHW J1E ATEY NS BRACE wE o 24 /198 Aol

F1EH

A9 (2000). 712AAGH Awste] &4 FA] B A7 RGeS
g, 15(1): 29-56.

AAAE (2000 AYTETAHIse] MAEEA TEREN TSR E )
12(2): 47-65.

A4E- 158 (2001, ALEEAE[29 AE S RA: ALHTEA ARl
e DEA7IH ] H & rd=gaAAAT,, 100 3-26.

HAEE. (2002). AR AFREAPN vIAE FEFal BAAENEE A& F
Mo g ramal A=A, 143): 699-718.

AL (2000). =5E 79 AHHo] AWAR] g8 Wl ) A A
T FE g A R, 9(2): 48-66.

AE Y. (2000). AR EHEA 7Y o A GA G ArgH tel] ek vl HA
wel TR YA R, 10(1): 185-207.

W7, (200D, AR A Al whE AR 2 TS Wah 27y
2o 3k DEAE Ao =2, Ta=addT,, 104) 211-236,

TG &N (2004). AEEAIAR 2 AL e A 4 ARxERA
(DEA)3} SERVQUALZ|WHE SHoZ. g4 stn , 38(6): 201-224.

A A (1998). FEESEAY AEE o] &3 DEAREY FHibEasr Ao
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Abstract

Ranking Analysis of Efficient Decision-Making
Units in Data Envelopment Analysis for Evaluating
the Efficiency of the Public Sector

Keum—Rok Yoo

This study evaluated whether major previous studies of the non-parametric effi-
ciency measurement of the Korean public sector allowed for a ranking of plural effi-
cient decision-making units themselves, reviewed the radial measure of super-efti-
ciency for ranking efficient units, suggested the non-radial slacks-based measure of
super-efficiency(Super-SBM), and then performed a ranking analysis of the twelve
metropolitan development corporations in Korea using the slacks-based measure of
super-efficiency.

Since the traditional method based on the radial measure, e.g. Andersen-Petersen
(AP) model has the fundamental problems of measuring super-efficiency without tak-
ing account of the existence of slacks in inputs and outputs as well as of producing
infeasible solutions in the presence of plural efficient units in data envelopment analy-
sis, we need to measure the exact amount of efficiency and inefficiency of the public
sector and rank many efficient units exactly through the slacks-based measure of su-
per-efficiency founded on the non-radial measure, e.g. the slacks-based measure of ef-
ficiency(SBM), which has the advantages of dealing with input and output slacks
directly.

While CCR model and BCC model can't discriminate plural efficient units and
don't increase the amount of inputs in efficient units, Super-SBM model can rank lots
of efficient units and produce useful management informations that units remain effi-
cient even if the amount of some inputs increase in highly efficient units with su-
per-efficiency scores greater than 1. This will contribute to changing the perspectives
of existing research that has measured the efficiency of the public sector using CCR
model or BCC model.

[Key words: data envelopment analysis(DEA), ranking analysis, super-efficiency,

slacks-based measure of super-efficiency(Super-SBM), Andersen-Petersen model]



