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A Study on the Efficiency Measurement of
Regional Maritime Affairs and Fisheries Office by DEA Method

Nam-Kyu, Lee

Department of Maritime Transportation Science
Graduate School of maritime University

Abstract

The purpose of this paper is to measure the productive efficiency and

competitive strength of Regional Maritime Affairs and Fisheries Office
using the DEA. Using EMS(Efficiency Measurement System)which is LP
solver, quantifies in one way or another a "distance" to the efficient
frontier of the technology. An input oriented measure quantifies the
input reduction which is necessary to become efficient holding the
output constant. Symmetrically, an output oriented measure quantifies
the necessary to become efficient holding the inputs constant. A
non-oriented measure quantifies necessary improvements when both
inputs and outputs can be improved simultaneously.

According to the analysis result of the DEA method, inefficient
Regional Maritime Affairs and Fisheries Office should recommend
benchmarking reference Regional Maritime Affairs and Fisheries Office
in order to enhance the productive efficiency of port administration
and a public institution. Besides data on productive efficiency serves
as a tool for policy-makers at all levels of activity and is essential for
improving the efficiency with which the various systems operate.
Ongoing reviews of productive efficiency, while evaluating what
remains to be improved, should also investigate connections between
productive efficiency and organizational characteristics.

The empirical main results of this paper are as follows.

Firstly, Regional Maritime Affairs and Fisheries Office of Busan,
Pyeongtaek, Daesan, Mokpo, Masan, Ulsan, Jeju were found to be
efficient in the CCR model. Second, the inefficient Regional Maritime
Affairs and Fisheries Offices are Inchon, Donghae, Gunsan, Yeosu,
Pohang. And Their benchmark Regional Maritime Affairs and
Fisheries Offices are Regional Maritime Affairs and Fisheries Offices of
Pyeongtaek, Daesan, Masan, Ulsan, Jeju.



A &

1.1 99 WA

o

1960

I koh SolAlole] a2

o] 7]

i3

R o

o)

™

—_—

Ho

=3
o

o

~
N

g
il
Ho
Ho

~

~
fite)

el

bolth. 1@y Selitetd

3

2

o
n g

Ho
Ho

9

BA ZE AT

T =
- &

A} A}

=
[€)

10% =

o

fuy

olJ

Mo

Ho

el

o)t e w)

2 A 3=

o] = RIZ3A ol A

Itk BERE

o

Aoltk. Avk7t BATFESY et A4 &7 <

3}
=

o Aol B Ag AP

VAR =T =
ST

Ho
or

ol

3 v}

9 345

o

el

B
n g

olJ

B
o
n g

Ho
Ho

TENR

o A7 Yae

} 71E

Ho} ol AAY ool AxL}

;o,._

oA olFolA 2L}

241

L
R

70 3F

s

?_]__

-

Z
)

3

x

sk

A A

Ho




jge)

=K

"
Hr
o)

B!

Fa

°

Joll =8

2 %

=

TAdAA

TAEFe A EajRg oA 7

o

o

™

—_
o

Nfo

AR
W

K
o
Br

oy
&

]

4

3 As, Gue o, A

=2

A

L

AR 5GARE o] Fojx L

3

%
=

=1

frsd

gAwma ohe} e A 7

3} ¢

ol

=1
o

—

oy

a3}

2K

o
°

5
or
X

—

N
)

7t A Ho

3} g o

(Economic Impact)

=

=2

o] AAFA

=
=

Qe

=

R

o] oluig Aduf o

2

¢

| =

=23
1=

A

T
L

1

=]
L=

el

0%

™

—
o
T
A

T

-
of

to] A=A 9]

°

ksl E ol
=7} A

—
o

o

%l

Ao v

R s

<

¥

2 ol A

Q)
=

ol
T

)

i
o

AR

Ho
Ho

AR
il
Ho
Ho

v} &

Bl X

i 9}

RN FA7 R 2H ]

33 x5 7HA

B
Bl

ol

O

o

ox

A
gyl

o
&+

ol

of

!

&

BIN

ox

]

ofol Mo A S

1=}

RLN

il

0]
pal

Z A

-
B
%

ol



£ =Fd A= DEA(Data Envelopment analysis)®
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HZ ZAFENE7ITF(OECD)I x5 TF3AH 2= 3 &
S ERHY IR wEE BAHAA otstee Aol FEHAL AT OECD
(1996:23-25)= ZFAu 2~ Aol FAHaAE DFA A (Timeliness) @129
% (Amount, Volume) @7 7}/ (Accessibility)# # 2] /d (Convenience) @ o]
€715 (Availability) @ A&/ (Continuity) ©& &4 (Accuracy) ©®UFHA
(Safety) D24 (Appropriateness) == 2§ (Suitability)s =31 St}

kel “Fde] AMul2 A A”(Declaration of Quality Service)dll A= D2 A]
’d (Timeliness) @7F 27} 43 (Accessibility) 34l #] 4 (Dependability) @743
(Open) ©®F A/ (Fairness) ® -7 (Responsiveness) @ 7l /1 2] A (Commitment

to improvement)E ¥ I HI 29 V|Fo® A U
=
L

a8y, w7 vEEe A4 AE oA At doh ¢4 HEEESs 74
dtar At BAA7IBR, EE7E sUSE E&AAE & 7 )it O
g3 wEEs FeAEz o S¥ i) g (2, FRTS R Ay
29 A-ZRle] rd)elng FFMHlEe d ke AARAT ARHez F
o7 @ 1 8ol WS FAH8 LS AfldE AT AATE EATT
di =9 AANAE Srtsitets B8] HEHAGEA, Aquize e 50
AT AL sold Fx gl SRS dEHOE FASI|E ofG.

T A 542 QMY g ielr. OECD(1994a:18-19)= 4 %<
AA5A9 s OFAL, £&4, aH, ¥l&-a749 QMEI~ Ho #F
A= 3 &g QAR 3749, HAR A SHOP Gt A
stel AHAEE Aol wtgstel TR AdE) ARF Y #9d T A=
Hepstar slo ol AAEHA 43 s AMMe FHs A =
A& B3] F435e B (Validity), S5 dd® W - 97 AAE ] o]3)
o #FAE FH3= AFA (legitimacy), SHAEE FF3] FA, B, &85}
+ A4 A (Continuity) 5 37HA1& E31 Ut
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z719] a8 U == AIFTFERY AASA AJFAAM APl E&F
o2 wEs =7t s 8lE3 &84 (allocatable efficiency)ol] thgh i1 zHe] =4
RHo=Z

& Sojgy 2y ol ¥2e BEAH @ VRVL A
%.

Hol ASAE FQ8A TRk st B4

HAL APH A A7 719 F2 TG AA A AEhE ZEA
g A7E TAEG T8 olfe EE AU T ek JHAAA
stoll A eSS HZA A, vlEA S st AAFES SHsESAY F
& AT AAFS AdFsy] A% WSS Sa33de S AAsA] |
= ol

gy dAAA NN 71de ddHEE dEEA AuERy At Foix
Arranztd AAE IR WolSolA e ok, Hasd HHAF o] ofF
o] x| X

ae4de AYsr] AdMde wMEH &84, 7HAREA, 714 5284, X-
&4, TR a4, Adasy, BlEa SN S U g FHel 2o
O 7190 BegEH dddte] EEHs Ads 7Id &% #AH e =ZA
ARt 719 WRAJ] AdE FES F ey ARAEAE od VY9 &=
= Aol RS Fa AT AAES AR aEHE wESRAE
Zdell tid Ad ez Aodud, o AV|H= &84 o]l AAEHE
M AFFEL duEol =dEHe wEd a8AAH ole FFAIZCAAMY &
&40 siFet= Hdelzt & ¢ AT

A
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4 WA E&Aold A BAHNN HY EQE ANaiv
3 e g9 BN ww

Ao g AgHo HY FEES AAA=TE e H
Ao AAFS A7 A8 HAvlEol AlFAHAETE] EAoln. o] ¢}
2e ag&A4 U3 =9 E Farrell(1957)25-H AZEedH, 28 719 £& &



gaslel Auel gdelA MEEAL /E w3
<2 ¥] & &4 (technical inefficiency)®] +
EGAE Fo1 AUA 22717 AANA 22289 e B
=

7 aase] @AANES dPdasel Ao U gol ok
[e)

)
=

o off ok
e
ol
ol

kol W 7tAREA 0] St %A dod HAvasAdo] EATH
i AYsda. F THAESAE FAEY HAH =2Fe Addste Aoz o
WHes Wit RaFYue RERTH MxT Adelt

W] Vs HasAde vIde] 7IsA S0 i FolX FAFeEH
Hoj o AEFS AASHA Hole Aol EAste Aoy FAETY Aol
% 4 (sub-optimal) Hl&olAx Aoz WA= THAHIESA (ST ALte
2 FulE vEed)d FUECl Folxl RS AitEr] AsiM Had
Ho FAFEG o go] FdHEowEA WA Vled HESA (S el
W FYuiE vEEA)Y & T2 HEEAS Leibenstein(1966) 9] X-Hl & &4
(X-inefficiency)oll si@3ttho) weta olejdt A4 a s 71¢4d 284 & X-

k=3
4L dAF AR arE ol&ate] HUFe] ALFS WE Ye T
g Ul s AT EH 240 Jbestth
Ad, <28 21>= ARKF =5 N)9 F7HA AL LE A&t HF
29 A0 E A B CHE A JAES TH) HFvEEA
4 A4 dgdx Qdd 1R F
production function)E 714 W, SFFA S 12} sl 847148 Pt Pnol
2t 3, A9t BE V&R aEHCAY Ce 7eHoE HASHH,
AT 713 &E&Foly Bet Cx 714 vlag Aoty Ao <1y 2-1>9 & A
A A A AZIGel N1EH E AR SWAA HF E&H ol wEkA X-
a&Folet & F U
Farrell(1957)0] wt=2® C9 A% 7|<&
ol e4AFe R B} o] AT F sl
ol 71eA magAeleta ot

Jo
b o=
AAFTDT dus 0% DE Qe 22APIWL 08 AZ Qe HAHes

r{o

2}e] - A 4HES (linearly  homogeneous

rhi
o)
o

5) 7tAulE&A 9] T1A ol& Aake 9] 712 (input price)

6)Leibenstein(1973) & X-HIEEAS Farrell(1957)¢] 7142 E&A7 SYAST Tk 019} pe BUe
Carlsson(1972), Forsund et al.(1980), Siegfried and Wheeler(1981), Schmidt(1985-86) & 73| L’ﬂ X-
MAEAS AN EEAT 71eH NEsHY BT 2R TRAVIE Ades dagenH e

_8_



Aol vl 712 vEeHo|th AdA SHEAS we BE 2FY AS
SHIE AT Ayt BolF Mi AW EEALS (OD/OB)EA A", whet

A AAuEEdY 7Ied BlEagAde ARS Co FA3F HlE &4 (overall
inefficiency) 2 Yelf =], o] (OD/OC)E A HH (OB/OC)$}+ (OD/OB)E
3 Aot

<39 2-1> 714 HlaLds 714 vlaesd

>

g 719 Ze 3] AASEA ] 12 T2k A4 (linearly homogeneous
production function)”} oty Ak Azre] A #AZE AP AASh=
A5 AR HAFol Y] AR wel Z ATt E (suboptimal capacity)e] HIE
&4 T FuiFE(excess capacity)d] HIE & do] EAF = Ut o]¢} e H
AfEoie mE 84S TR FE(scale efficiency)olgtil FETH F o
| 71ge iAol FEHAH BAdAA E o HAio Hgow Histe RS
7ol EAlelth wetA HAALR R VES AVIH AR &

71 duE5d e HA A A ALtkol O]—?‘OV‘]Z] Be AF TR HAS Aol

sAdHL = 5 v

-

<1¥ 22>
sb gol EAY & Utk F, A& A *ﬂ]ﬂ z}w AR RS P35



EoulEa Ge4, 719 AARTAANG NEHew W A5 Had

Ak e} atol & UEWE X-884, 193 & &% BHYAE A7 E A
FAAe HALE AYoA T FE 849 A HAEZ Yoo
o] TN X-BEE&AHdNe T4 =9 EYAYU BAE Axde VIeFH =

37, 2t B4} AEE A3 AdF FLA4S HAFEHE BAEE Vb

<9 22> 584 MAY AA=

e
Y X- a8
7l=24 a8

~ | wel ma

oy gt i3S THA E W & =felA tFaA ste A Frakd o
& A AW SFAEY FHdd g f9H%d FYH AEd S =
A BAE Ax3= 7|&€ 2 A& A (technical efficiency : TE)7 AJ4F8 49
Aol HAFEZ o] FofHErIE Be RS FS&A(scale efficiency : SE)O
g A & F o

Debreu(1951)9}8) Koopmans(1952)9¢] Aol F = o] Farrell #5202 o]
e HlaEAdY] EAE AL SAHL Bavt A5S AASAAT dA=
oAgA FAE & s AA7bel sl W& AES AAEA EeAd. 2
olfr= 7ed AEAS 71 A& ARt F, o8

7) 71ed AEAL FoI3 BUAE FEAA AL 7hed AUdEE A4 AEES Hludte
AEE S8/ (output-oriented efficiency)@ SAHFT AESES Aitsted dod HAx F
HET AA FY=S vludte FY= S84 (input-oriented efficiency)S Z

8) Debreu, G., "The Coefficient of Resource Utilization," Econometrica, 19, 1951, pp. 272-292.
9) Koopmans, T.C.(Ed.), "Actizity Analysis of Production and Alfocation," Wiley, New York, 1951
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FA49 AT (AE £ Cobb-Douglas B4He4, CESAA )= Ho 2 <l
Agel At ofnsty] W&ot 22y Farrelld] 452 A2 A
AlE FoAR] HA ZEE O(relative best frontier)d] W3t @ B OE
ATE ALFAIAT

Aigner$} Chu(1968)10+= 5o 2 7|4 HIA

[e]

=
Agse Az FAWPL ANGRoM, ot 3

1=

.

method)IDO.2 o]FojHT} o5& AFJZOEZRE & A AT E F
gat7] Yt dwd o] A3 (one-sided error term 5 ,0) AEFS FH

22 e AS BAYFE st Fdo] &S 2HAA= ¢ Hues AS A
dxHoz sl HAFAFH(linear programming) % o] XAl F ¥ (quadratic
= o]&stdtt. TEa o]e} o] MRS

method) 2.2 FHE AL+ E ZAA YA (frontier production function)!2)

2 sn A

programming)

}4
2
ol
g
=
o
7
g
QO
=
(5]
8
(¢}
@
3.
@)

ol
X
r (o]
tote
4
b
ot
=2,
o
:‘i"l'_‘,
i
o
it
ox
>
>,
i
-
il
o
=t
i
o
i
i
-+

(average production function)g}al 3}&] Fi& A AT},
PN
T

Aigner$t Chuell 213 &&4 AMggo FHAUHS 4 2 A AA
Timmer(1971)13)= A A GH 2l FEH  AAA LS (probabilistic
frontier production function)E& FA3l1 7|4 &S FHIET. S W
o FA4H A AT A @A, AFFHe R o5 A= FAA LA

Timmere= &E2 A4 ZEFHE Zotde w7iUEo =2 v¢ 3
2 ATA Yo R $AAS AT ALYS o8t B9 of

BAAAD wpge] EAste AL sEsdoy sE&FE

10) Aigner, D. J and S. F. Chu, "On Estimating the Industry Production Frontier," Awmzerican
Economic Review, Vol. 58, No. 4, Sept. 1968, pp. 826-839.

11) &8¢ (aggregate production)S FA|3}37] Yste] A 71Ge] AAZE He d5
ek HgsAL Holx oF /199 A&HY $IE ¢ drkn MY

12) AARNGST o2 H oz FojH Aot U O
248 AAR5E v

i

=

>
)

o8 53 2ol glo]

13) Timmer, C. P., "Using a Probabilistic Frontier Production Function to Measure Technical
Efficiency," /. of Political Economy, Vol. 79, No. 4, July/Aug. 1972, pp. 776-79%4.
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$HH, Schmidt(1976)14)= 2k
Ao Bl AT W Afriat(1972)19% L x}ae] E X )
E}

=

Abde] @ A ZIUH, BEEE St AoE JHHste Aol

o B gis & g2 FAUYHE AASAT ©]o A, Fireet Lovell(1978)17)
< Farrelld] 7ol vetd EARAS AHsHEA, 74 7M8S S3A17]1
a4 ANGe vass AT E FEY F e SAYHS RAF
AT

oA I upol o] 79 BAANTTY dFoME dFE AL
ZEEZ FAH A olgtar g AT 2y HAAF o]l g wkEe] Al7]H o,
AAZ FAHE ZEFHoE I AV 83 545 A E9a Ba 3
B2 AAAN el B3 A7 s A Ho| o

Ty ol g Wl od A, BRG] AAZA AAEasHS Yl =
o 4 3 SA4 MAEY AL TFestA N A A AN Ee] 5s
gl zolel g BAE E7ks e 18 st FANFE L7 AsAM=
el He EE 7IdE0] asdo® Aitsia lua 7 st Ao dast
7] WEolty. 2¥A o FAEL ok FYULLE FUVMAIIA FiE F
7HE & A B S, FA/AE9] #AVE A-dE] 593 S 283
ol A &5 Aot

ot & HIWH S =E Charnes, Cooper®t Rhodes(1978)19+= Farrell(1957)

14) Schmidt, P., "On the Statistical Estimation of Parametric Frontier Production Functions,"
Review of Economics and Statistics, LVII, 1976, pp. 238-239.

15) Afriat, S. M., '"Efficiency Estimation of Production Functions," /Zzfernational Economic
Review, Vol. 13, No. 3, Oct. 1972, pp. 568-598.

16) Richmond, ]., "Estimating the Efficiency of Production," Znternational Economic Review, Vol.
15, No. 2, June. 1974, pp. 515-521.

17) Fiare, R. and CAK. Lovell, "Measuring the Technical Efficiency of Production," [ of
Economic Theory, 19, 1978, pp. 150-162.

18) Kopp, R. J., "The Measurement of Productive Efficiency : A Reconsideration," Quarterly J.
of Economics , 1981, pp. 471-503.

_12_



of A Z&4d BHS ol&st A2 A @9l (decision making unit : ©]3}
_]

DMU) WA 7R xZ ] 84S H71e7] A% A2 A=E AASAH. o
£ Aoz Mis 84 AYHS DEA(Data Envelopment Analysis : ©] 3}
DEA)gtal st=dH], ol= Zt DMU® &&4 53] ZH9&EEA (managerial

efficiency)& S &+ = Yot
71 % Banker, Charnes, Cooper?} Schinnar(1981)20+= &&4 ZEEAE F43}
3l o2 HrEk7] 913 o]EL /i3 o m, Banker(1980, 1983, 1984)21)¢} Banker,
Charnes$} Cooper(1984)22& w9 4FEo] e AL NA A4 2848
Brret7] 1%k 5"3]7‘4 AR AY £S5 rtdst AT B3 23S F
EEP) F=u, S 4 S7hll Fupol wEkd Hre] AFA 2 3
3l 71eA 2 4 8 & (technical and scale efficiency), 183l R W
B (return to scale) 2L AFAQD F RS A7) (most productive scale size:MPSS)E
Brretar FAH AT
S i Z2 W3
o BAE F e £ 18H 24
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[F4-1] AFAEFAAEAE FY8 4

TR THA4=(1) AZ(9]) = - A AHS) sh=al s E(dE)
FA 195 5,495 35,115 121,842
o1 264 1,650 17,671 65,223
e 49 872 510 14,745
53] 123 520 6,053 37,860
o4k 95 692 2,204 27,829
A 144 906 7,086 12,022
=¥ 231 1,308 3,658 8,022
T 251 3,660 10,925 106,610
Z3} 155 1,311 2,903 44,452
vk 197 723 4,584 38,376
22k 114 1,198 8,456 28,731
A 98 940 1,520 3,941

[F42] AR FFAHE 2ol

am o1l 91 ﬁ_ﬂ%%% ﬂ%ﬁ%%ﬁ AR E
A=) (HE) (20051)55)

A 494 96,711 220,991 71.5

Mkl 447 42,463 120,370 72.9

HH 95 11,852 43,063 84.5

Rl 109 15,109 10,369 76.4

oAk 691 10,892 36,382 79.9

a4k 120 10,360 15,487 72.8

53X 36 20,898 6,972 77.9

o 223 53,491 2,242 78.5

X 127 18,097 49,388 74.4

s 159 38,109 12,601 74.8

S 519 51,489 154,105 79.1

A= 7 6,641 2,123 79.9

55) 2005 S YFatE FEFAA AP nAREE ZAMAFRE AFEL Je FFA A

of tigt HrtE Tt AT FFAMu = AA FEeta, 2AEAY F g Au|afol
of thgh ks weste] TaARFARD st ) 29 o|w|A] Asta $-FHA
gk QJIAEE Fo B BIARA gk % - AHNFZTE Tt WY Mux AHs} ER
ShaAt Al Ao, ZAMNSE v BY ZAAUES 20051 197H 108714 A
9 F 1,139 ZE FE3Ho] 20059 59,79,9€9,11€(F 43))ol w3 B 270499 9
NS RE - FE3 AIUHRAE Ak AELG7IHQ] AP ATl A
o ste] HA)SIHOoH ZARATS BE . 128 (YWY o4, AN 349), &
£7]% ;9859 (Yutl Y 8567, AEUNINY 129%)o 2 AA3Y - AR, 8 5)
I JIHAT A F4 FEEZ AP HAEA A (HFE2PAY HEA H8)do Ak A
ojtt.




£ =& DEA®A-2 EMS(Efficiency Measurement System) Holger
2000.8.15)% Alg3tgden Fo EAL v v EMS
S &S4357] st 9=% 9x/NTO H-EE & SoftwareZ A
$18 LP solve®Z AFE5 = WA (interior point)5) solverg} &
7t A 7 Ay dAe E3dE FY E AdE84E A
IE = text formatol Al Ho]EE 483531 DMU
H7 9% HRSAH EQ AZ g o 2@ ES st=slth AE
mes

Tt
A H DAL o]84 EMSE AHE3)

Scheel Version 1.3

—~

[>
K
2
S
)

L 2 o 4
oo e
Noooh o
fr o,
O
> N
- mﬂﬁorﬂdﬂﬂo
ZO-'-'HJIOO_L/
n
<
n
s
X
(@)
o

A ke 50007] o]Ae] DMUS 4070 9] =<9 Ak
deHer 28 + dv. EMS7 &84

5 2 FEY distance)E AL w HIAFZA datad] 7}=x
BN AL obYth distancew HIE T ARV} AAH =

5
Byl Ustel AMsE wolth, EEH ZHe DY Ee
b 27 v

s
X
>
<
c

o)

1>
TR

o R 2 e
t:o{'
4
oX,
1=
ru
o
2

=2
= >
s
2 N
e N
~ FLH}
Z
2
(
o2t o
Moox
g [
e i&”
—.rl 9,
2 o o
% 1o
Q. N
=T
IS
2 8
® 2
o, i
Lo
mlo >
)
r
i)
4
%0
o

ol o
:?—l‘_'.
i<
fo

okt

& o
ko
o
Lo
N
N
B~
o
filo
AN
o
ol
N,
) r
:L
jg
=
ot
=)
&
>.
HHN'
D)
o
ofN N T
)
ol
M wo 1>

g i i 2o

o
fr

— o b
o
=)
R:)
N,
o%
[
o
ol
>,
flo
inss

o

i =

®43]7% 2ol JEp. o AnAE
constant returns to scale, radial distance, input orientation, weights
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[B43AB AN FF AR EES A EH(FLAF)7

] 5 | FRMA| a5y | MY ey EE

sRAUF| MB A | stdsH | MY g

DMU | SCORE {l}T_{v; (i} {‘;‘_M P e Bl Benchmarkss®)
{0}-{v} | {O}-{v} | {O}-{v}

4k 1100.00% | 1.00 | 000 | 000 | 000 | 000 | 1.00 | 0.00 | 0.0 0

el | 60.85% 0.00 1.00 0.00 0.00 0.00 0.43 0.27 0.30 |5 (0.10) 10 (0.07) 11 (0.75)

ZE4 | 100.00% | 0.00 0.00 1.00 0.00 0.00 0.00 0.89 0.11 2

S35l | 80.95% 0.30 0.70 0.00 0.00 0.00 0.34 0.00 0.66 |5 (0.82) 10 (0.07) 11 (0.07)

CH4F | 100.00% | 0.00 0.27 0.73 0.00 1.00 0.00 0.00 0.00 3

T4 | 87.10% 0.00 0.78 0.00 0.22 0.00 0.18 0.00 0.82 |5 (0.21) 11 (0.08) 12 (0.63)

=X |100.00% | 0.00 0.00 0.00 1.00 0.00 0.98 0.00 0.02 0

0= | 60.75% 0.59 0.00 0.41 0.00 0.00 1.00 0.00 0.00 3 (1.50) 11 (0.69)

=3t | 62.39% | 000 | 055 | 045 | 0.00 | 000 | 074 | 026 | 000 |3(0.69) 10 (0.10) 11 (0.12)

oAk | 100.00% | 0.00 0.48 0.52 0.00 0.00 0.80 0.00 0.20 3
24+ 100.00% | 0.00 0.36 0.00 0.64 0.09 0.52 0.39 0.00 5
X% | 100.00% | 0.00 0.00 0.40 0.60 0.00 0.00 0.00 1.00 1

[324-3]1Y ZA#+= 59 AFZ DEA(input-oriented envelopment problem)™
s S AEAS vl A3 Aotk AUl ® &4l = DMUE 7
N, BdAo® Blas&Z DMUE 5702 Y stk Be A s Fa4td 23], o
A At 33, mpikA e FAt Y 83, A A A 53, AlF
Al Featd 13 WAutg tges AR, B4k 5 Sx AR g
FHEe EEAHY ARG E BEAHJAT WAvt] diFoez AAHAE X
shAT

T4 A8 e vlu £AE B FFdgo] i Blu 284 &
' 1.E2H10), 2.95(0.59), 3.5 (0300 AZe BF Hm E84 =g

57)731%7]% Structure: Convex, Returns to Scale : Constant, Distance: Radial, Orientation :
Input
58) Hl&&d DMU9 7% %% DMUZEA

] 2 2 A% A=AE Jr .
87 DMUS 79 Wixv}7) DMUZ 44



(¥ 4-4]1 A&

=

44 BeA

A= R(

244 %)

1. QIMX| sl 2k=4td §84 WM FE(INPUT-ORINTED)
gl x|lotZd ool wE JMEE
T input CH4H&(0.10) oHAEE (0.07) 24HH(0.75)
I ] NS E I M| NS E M| HRES
SR 264 26 238 18 246 198 66
M & 1650 165 1485 116 1535 1238 413
=7 & 17671 1767 15904 1237 16434 13253 4418
stdsy 65223 6522 58701 4566 60657 48917 16306
2. Ssix|galgsaE 584 7|4 ZSE(INPUT-ORINTED)
gl xlofZdoialofl wE JMEE
T input oHA+2 (0.21) oH&HE (0.07) 24+5(0.75)
HRNES NM=E M x| NM=E M| NEE
RS 123 101 22 9 114 92 31
M & 692 567 125 48 644 519 173
TR A 6053 4963 1090 424 5629 4540 1513
stdsy 37860 31045 6815 2650 35210 28395 9465
3. oK el tke4tE E8M 7| M= E(INPUT-ORINTED)
glxotZ oo w2 HM=EE
T input o4+ (0.82) 2448(0.08) M F2(0.63)
TR NME=x TH x| N=E TN %| Ne=xE
IS 144 30 114 12 132 91 53
M& 906 190 716 72 834 571 335
=7 & 7086 1488 5598 567 6519 4464 2622
stdsy 12022 2525 9497 962 11060 7574 4448
4. oiEX|Wel ot 584 7= E(INPUT-ORINTED)
gl x|ofZ o Alof| whE JMEE
T input ZHEH(1.50) =24H8(0.69)
HRNES! NM=sE M x| NM=EE M| NMEE
IR 251 377 -126 173 78
M & 3660 5490 -1830 2525 1135
TR A 10925 16388 -5463 7538 3387
stdsy 106610 159915 -53305 73561 33049
5. Zax| Wl teitd 584 IS E(INPUT-ORINTED)
i x|opZ o abol| w2 WM S E
T input ZEE(0.69) ob4HE(0.10) 24H8(0.12)
TR M=% THM%| Ne=E TN %] Ne=xE
IS 155 107 48 16 140 19 136
M& 1311 905 406 131 1180 157 1154
=7 & 2903 2003 900 290 2613 348 2555
stdsy 44452 30672 13780 4445 40007 5334 39118

_48_
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1. QM| Wal b4 B8 7S E(OUTPUT-ORIENTED)
wixlolZ iAol e HM2E
out CHAH (0.17) obAbE (0.12) S AHE (1.23)
7H 44 %] WMeE St % W= E St = (OSEE:
447 76 523 54 501 550 997
42463 7219 49682 5096 47559 52229 94692
E 120370 20463 140833 14444 134814 148055 268425
= 72.9 12 85 9 82 90 163
2. Ssix|ue|e+ME 584 7| M S E(OUTPUT-ORIENTED)
| oioh Aol whe HM S E
out chara (1.02) 0b&H (0.08) 2 84H(0.08)
Tt x| NeE Wt %] HeeE Tt x| W= E
109 111 220 9 118 9 118
15109 15411 30520 1209 16318 1209 16318
10369 10576 20945 830 11199 830 11199
76.4 78 154 6 83 6 83
3. TAR YUY EBY

A I M= E(OUTPUT-ORIENTED)

wix|olZich bl w2 M2 E

out Cf AH&(0.24) 24+4(0.09) N F2(0.72)
THA | N =E TH x| W= TN % Ne=xE
120 29 149 11 131 86 206
10360 2486 12846 932 11292 7459 17819
15487 3717 19204 1394 16881 11151 26638
72.8 17 90 7 79 52 125

4. x|yl eAbd 5284 M S HE(OUTPUT-ORIENTED)
H

H x| ot ool whe JHESE

out HEH(2.46) 24 (1.14)
THM %] Ne=E THM %] N =E THAM %] M=
223 549 772 254 477
53491 131588 185079 60980 114471
2242 5515 7757 2556 4798
78.5 193 272 89 168
5. EEX| ol ALY

A4 584 M FE(OUTPUT-ORIENTED)

i xjopZ oy &boll g JHM S E
out e H(0.69) op&HE (0.10) 24H8(0.12)
RS == FHM R == THA R HE=x
127 88 215 13 140 15 142
18079 12475 30554 1808 19887 2169 20248
49388 34078 83466 4939 54327 5927 55315
74.4 51 126 7 82 9 83
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[B4-7]AR AN SFFAAFEEZEA (F A )0
NN N T T T B e
DMU | SCORE ?}T_fv—'}_ {:I_i} T‘;x{va O{T_EV; {OH}I_?V} Assts | £5Y | WEE Benchmarks
{0}-{v} | {0}-{v} | {O3-{w}
=ab| 0.00% | 048 | 000 | 000 | 000 | 000 | 052 | 000 | 0.00 0
olF | 24.34% | 000 | 062 | 000 | 000 | 000 | 016 | 010 | 011 |5(0.13) 10 (0.09) 11 (0.93)
e | 0.00% | 000 | 000 | 017 | 000 | 000 | 000 | 074 | 0.09 2
=5 | 1053% | 017 | 0.38 | 000 | 000 | 000 | 015 | 000 | 030 |5(0.91) 10 (0.08) 11 (0.08)
th4h | 0.00% | 000 | 005 | 013 | 000 | 08 | 000 | 000 | 0.00 3
2| 6.89% | 000 | 042 | 000 | 012 | 000 | 008 | 000 | 038 |5(022) 11 (0.08) 12 (0.67)
=z | 000% | 000 | 0.00 | 0.00 | 040 | 000 | 058 | 000 | 0.01 0
o1% | 24.42% | 037 | 000 | 025 | 000 | 000 | 038 | 000 | 0.00 3 (1.86) 11 (0.86)
=3 | 2316% | 000 | 034 | 028 | 000 | 000 | 0290 | 010 | 000 |3(0.85) 10 (0.12) 11 (0.15)
ota | 0.00% | 000 | 020 | 022 | 000 | 000 | 046 | 000 | 011 3
24| 0.00% | 000 | 010 | 000 | 019 | 006 | 037 | 027 | 0.00 5
Mz | 000% | 000 | 0.00 | 012 | 018 | 000 | 000 | 000 | 0.69 1
<3¥4-7>A7+= FAFH ZFEA (output-oriented envelopment problem)*d
A5 B3 284S vlws Aol
[E 4-8] AWANIFFIH 28 MAEZTHFAZ)
1. IMX|Wall k=M §8M JiM=HE(NON-ORIENTED)
Ao dol e HHSE
Ty nput & ChAHE(0.13) o}2k(0.00) 2 245(0.93)
output
Hdx | AM=E | AME | AM=E | s N2 E
ELEIES 264 34 230 24 240 246 18
e 1650 215 1436 149 1502 1535 116
EXE 17671 2297 15374 1590 16081 16434 1237
slolsa 65223 8479 56744 5870 59353 60657 4566
el 447 58 505 40 487 416 863
eSS 42463 5520 47983 3822 46285 30491 81954
ety 120370 15648 136018 10833 131203 111944 232314
HREE 72.9 9 82 7 79 68 141
60)4871& Structure: Convex, Returns to Scale : Constant, Distance: Radial, Orientation :

Nonoriented

_53_




2. SN e+LE 584 7HHZE(NON-ORIENTED)
WA Al e HH=E
S nput & ChAkE (0.91) 0}2+ (0.08) S 4H5(0.08)
OUtDUt
Mt NA=E | N NA=E | HA NA2E
e 123 112 11 10 113 10 113
M & 692 630 62 55 637 55 637
= 7 A 6053 5508 545 484 5569 484 5569
st s 37860 34453 3407 3029 34831 3029 34831
Ml 109 99 208 9 118 9 118
&St 15109 13749 28858 1209 16318 1209 16318
sl2ssy 10369 9436 19805 830 11199 830 11199
nHarET 76.4 70 146 6 83 6 83
3. BAX| el A 584 745 E(NON-ORIENTED)
WAl Akl 2 HHEE
Ty nput & o 2H (0.22) 2 4+5(0.08) HEH(0.67)
output
A rEEN T Na=E | oA e
S 144 32 112 12 132 96 48
M= 906 199 707 72 834 607 299
= 3R A 7086 1559 5527 567 6519 4748 2338
stdsE 12022 2645 9377 962 11060 8055 3967
Al 120 26 146 10 130 80 200
&=t 10360 2279 12639 829 11189 6941 17301
slErsE 15487 3407 18894 1239 16726 10376 25863
AR 72.8 16 89 6 79 49 122
4, ofX| sl e AME §24M 7|45 E(NON-ORIENTED)
WAoot T2 NS E
T3 nput & He s (1.86) 2 48 (0.86)
output
e Nea=E | A Nd=E | M VT
SEF 251 467 -216 216 35
M & 3660 6808 -3148 3148 512
= 7R A 10925 20321 -9396 9396 1530
st =8 106610 198295 -91685 91685 14925
Ml 223 415 638 192 415
AEst 53491 99493 152984 46002 99493
slErsE 2242 4170 6412 1928 4170
nHarET 78.5 146 225 68 146
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