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B & A(C) 726,766 485,805 522,883 350,081 969,232

= S(A-B)| 1,625,798 1,465,645 1,669,230 1,269,285 1,411,067

=5 AA-C)| 1,363,125 1,300,484 1,516,088 1,138,080 1,213,514

AFek A&7t $9 £4 UE AR F Aol BE g g

A AT AGEbIN T FYqel 25 141189, 249 12134
49l ol9g Wt Aoz ey
ASTEER & W AT ASE7 £ 29N ALSTE 20~20% FRol

M 2Eo] 166049, €019 15160902 b3 Bt 1 we] AR 7o}
0F oA 25 120089, o] 118UNCZ ThE AFSTFme] W4
LY

ol E 1814 ek v} o] 0% ol e AISFRI 2 AZolA WA
§o] 54%2 4%3l Rrhe Aol 7198 & Ak o= 0% o)Ay ASF Lo
A ohe AR AZel vlalo] T We 2x] Bue WESPo Yoy T o
£ ¥Ry} REE Roz Aasel o Fol ue Mol 8 oA

olsh 2ol AFoh A& Ete] Aol e HES wetu), AEo Ak
M 7 AAETFREE a0 AANA ASAAS 2o A e RS
AR & Aok B 7 ASFRI oL HE f 58¥0Z AEZAE A
A e he 2Al 7 AASFE YW po] FRe) TSN A A
ool W@ ¥4ol Wastth ol§ Hatd T FolMt DEAZE RMmES
olg3ted ATk AgErte YA e RES AEHuA B
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IV. DEA(Data Envelopment Analysis) 23 o]&

1. DEA =29

DEA(Data Envelopment Analysis)E Charnes $(1978)0] Farrell(1957)9] A}
WA EEY NES =dste] AGAe 284 FEE ZHsr) Y& ey
FeA AGYJu o) A8 A Y Y (Linear programming)dl A E&A
7ot ABAY Yol AP AW A2HE 850 tated HA o s
Moz wiZste WY suzM Edd JAAHEAES HBs=d S8
AHEE D ok AR ES e UM EX, x5, AFE S 2e oy 7}
A FE AL AR AR AV P Ao YWaA sHed, A
AYYE o2 g FFAN AGAAA 7H5e tits o] Gds ZolMd HA
AZ A Z9Azt 7HE g uhe HEg £ A g o] MY
WS Iel £ DEA 23S 99rd a7k A Hoioiao) e A
AR Fd8 2ot NEER AuE o83 AYY neA Z 2 ¥] o) (empirical
efficient frontier)& £&%th ojgt o] DEA B¥ e =39 &84 ZTEEojg
Bt gs vaste Pl A EXE 2= Byolt Prlyare P
SHE FIAZA A7 A EItE oAb 4 @ 9 (Decision Making Unit
- DMU)7F €t o] DMUE o8 7bx] 59848 o/ 43 thopg 422 e
Adste A4 A e E9E Teo 22T DEA ¥ ofF HeA
B7hs FAE WA ERY AUy Hrto)s] fRo AU meA 377t
A8 =7 AfME Fdase} HE2U5 fof HE) 22 59 Hrga
o] EAjsteo} e},

DEA 289 S4o2E tye £43 &0 A5l oS 2 HHg Uy
22 e As2 TP YE Ao F43A ALE 4+ o 573,
YR AER2ES 2GS A2 gE ASoE Yo 5an HH
AZ BN B AY dioje] dige] 2 4 gle A9 ASoE Hgo
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7bEdtth. £¥ DEA E¥ME HridAe £33 423A7 S48 g2
284 z2E0 UA AA=D olg FzxIdoz o wAvzL o}
=, DMUSE%H 543 458 43 vugozy A4S 243ty 24y
Bol H& DMUE ©& DMUEH ®lasted Aoy sjdozxe nagae
Yetdth mtetA DEA 28E 54439 AEAQ Aawod e QA
AL FAstedl FZ ol&HTh oo wWa MEEHY xR AL A
7bedt ZEAC HdAe] shEdtA I vAEEAY) Axe 1 YAL 7
2 shotol ZisahA Wk aem MESRe Aol 4 AEHe R
TR 9% RAAAE #HY + o 2 DMUY FEFYo] tg =4S
T UA ¥4 £F DEA E¥NE Hry e geAe Huz &=
T A2 dF HFAE AH FAey]) o AAYNE 9 P2y
7hEAE Abdl FoAoR AAY WU A1 FHA AN g Ao
€ 8% A ek & 183U Y, A42AAS ¢ "L Ao THA
N EdFE JHgste Yoz HeA4S FANE ATFE 2U%Y)F P =
(1995), A(1995)°] AR 2 9 B& AF7 Yoy DEA 8L =48 4
P S Abdel 7HHEA g n BHE Re] SHon)

°l¢h 2 SAk £33 DEA 2¥& FAYS WEstn Jed aRe
FUH S WY A A5 vadde FFAo] HyrHolof dp=
Holth, B]1a A& 84 F AL syds & =z vla aLHold D
Z3o] Z&Hoz HHEE 7hEAol Q7] HE 2 o)AAo] AW
BeHo2 HhEE JbsAol AN aHdA Hridade A7 AF o A3
=5 &8% 4 910y DEA 2¥S afHo2 o]l8¥ 4 Q)

& E°] DEA 239 Nd& FHA MEAA AGA, = DMUS AHES
ol A& W WA FUYZE F siA AE 2L ANFGT &2 2P 104
YVXS Y/XE Z4Zte] RYE div] 4289 v &2 e o2 £9] . A2
o BAE RAFA "ok o9 2L BAE o] &34 5709 W, DMUS xS
EASHA Hed XFFH YE2 Fol7l £ i), 4229 v 8L HEd o A
°|EZ DMUY A7t WA Ax&42 & g8H0] €k o) WA DMUE
< 92383 D, C E Aol 284 NP2 YetdA drh ols 59 - A&

>4
lo

1A

)



Al @A ¢3¢ DMUSo] g %9 DMUN T $Yairps Holt}. o] =
2Ho| A4l 4@ DMUE o] Hn, 2 o]9je] DMUE I8T Zomz H &
4 Reg Hrtdo 2831 DMU A9 742 wmx] Aol AAZtT ¥}
¥ AAx A4 DC d4e 9xs22 DMU D} C:= DMU Af I
(Reference set)o] H& ZHolth o]s} e wyoz DMU B HESA A
o F2AYE ¢ 5

19 1. DEA &84 Frontier? ¢

BB

v

Y/X2

2. DEA 289 o] g

DEA R®dAc 94 dd9 HYAYRYS 2 JAagase =9 Az
2o HEst Aol A AAGNE ddsuln o] MY DMUZEE 8
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d Frontier& 743 A2 A&t Frontier’t FAEW 7+ oA H Ty
€0l ©] Frontier 78 dvit} "Wojx Jevtate AgE At i 184
=48 Aok WA Nn=12,-N)7iel H71 5717 A3 zZtzte] 57158 o
¢ JG=12-DNY 2258 FYsY Kk=12,-K)7/H9 2422 Aast
T AT A A (Dol A 2ol £ of AEel vl go] vl AL A2
b= AF7h H9 o] HlgL Fuis FAe ZHFS gk agu MRS e
Ztzko] Y7t A4 AF7H 1 oldr) HES BAHSE Ao

tlo

fu

(1)

glﬂkynk

E =
M,V
glu)'an
Zlﬂkynk
S. T BrI— 1
2 V)"an
=1
He, V,'Z 0
Hrp = My, Mo Mg
Vi = Vi, Vg, 7, Um

A (DA EHFse] HHss 54 DMUSY DEA E84 ol €tk Yus n

AR DMUY k(1, 2, -, K)¥A 4288 9vlgns], X, n ¥4 DMUY j(, 2,

L e FUES Yt AgAe £ Azo] B FUS A p, v

7h BE Brtd o HEE o oud 2845 1S 9A YEE2 37 9% R

ol 2 ¢ A& wg ZzaPo g HHNYYTH vBEHNE AT U7

dzo] ATEA AHE37]7 o2& Wo) glo] MPZzaPo g wpo 3
£st=d 3lol Mg e A (29 24,
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(2)

MAX € = glﬂkynk
S. T g!uxn, =1

Zlﬂkynk - ZIV;X”;‘ <0
K, V]' > 0

4 (2> CCR E3¥(Charnes s, 1978) 024 5o @ B &9 (Constant
Returns to Scale)ol2t= 7tAste] Ad® Yo 2 DMUS ey agHe ¢
e d8AYYelt. aay YA BHNA T29 CCR BN Ak e
TE DMU9 7} Bolad42 428 Ao AAHAASH, U BHAMY A
Ao = =29 5Y L V22 A5 F(m + s)olnz dTEPozN B
Aol frelsi,

o¥A WEE Ao HUYEAI 4 3)H gk

(3

DKy <X, =12
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4 3 EAAA A% n WA DMUZ frontier T4l Anjerd 282 3
SAE YEhhE ARSI thed 2 BydA 9 HAQE o5 0n
o 23 12d 274 e e 2 "o ok 53 DMU, 3 AFS %71}
F7h Aol vd dolrgel e E AN T A=A ofn) @

2 2E DMUZ HA724 Z9o] 9 ol CRS 7Hiol Agah} o
Aol EAste AFAEC) TR FA, FL BAAE AA; Uos Ao )
Fol ¥ o olgfe HHe o AGYY & AT et YAAAR) A A
& @3stn FRel 48 ¥ yehd 4+ UES shtu BCC 2 (Banker .
1984& ANE + Atk o)= CRS ZHe F34e Uehysl, 4aAYYe)
S A% 700024 4 (99 o] BCC R ¥o] Aol

(4)

ol Zol Fi = 1 olghe A%EAE skl TR e W4T (Variable
Retums to Scale)& E#3HAl €. ol& &4712884S uisiv 8,2 239,

TTEE &7 (Scale Efficiency)& CCRoIAN AL 712583 BCCAA de 71&
289 HEZ AZY 4 U} o] Hgo] 1ojW FRo HALHE FE 8=
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oo el nswe 2

TG FRAEY 18T Fod, ot A} FRe HESHE Axx
AEE et 22 FRel REAT EX AZYAE UeuA g0, o8
W) ARNE g e HYAY Hdol 2802 was

(5)
MIN 7,
S. T 2 Ao 2 Yy E=1,2 . K
2 A Xy < Xy i=1,2 J
An 20 n wmpdyy 2 N

nﬁ:l/l" <1

4 O 24, < 1A ool FRA dE 84412 7HNon Increasing
Retums to Scale)& 7Hdste o2 AW ZAgol ¢ 72 AAHS Laay|
AR Holnt. FEA &M 129 B3 BCCY B, 7t 7,9 powm FEe uE
&40 EAstm, F2o ¥ ¥ 37HDecreasing Returns to Scale)elg} 3=
TEZE AW G o dEFo] A v A s A92 YsuA oo TR
ag4el 18t a1 B, 7y, BO AW FRo 3 B33 F(Increasing
Returns to Scale)ole} 3to}, 7271 1 v) Hohg o) A& o] A o4 =g

+E vl €k o9 o] CCR¥ BCC RS Sasum dRAE
A FU R AEEel HU4 e S 29 29 Lol CRS VRS A AF
Frontier 7t 8449 £ At 47leld A9A G $Uuh 42 gy YAz
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gl ohe F9ARYG A2 CRS 4WFARL F45n Ao oY CRS
BUBARE A8 BAS G BEHAE AUt YU W4 B o
U3 VRS 443D Yrix ZRAEztel H4 el Q= E G o 2%
Aoz Y@k

1% 2. DEASI M 9] CRS9} VRS A3xH7 A

1 T
Y/X1
I
K
Q- o ----- *D
H :
G s
eB -
J eC :'
P |------- -$--9A :
F | '
] ]
E | :
[ ]
] (]
! : .
O Y/X2

3 AYAT HE (2)

DEAE 72938 o]2dM wAstm gle Boks 29 ol Farrell(1957)
= AGA A AAANN T 2o U BAZRE YAHA YAz
ZEOE F43e Acd VY G5 IYS o)F: 22w (convex

_?TE_
closure)2. 2 #H4E + AU olzig HHF A WHASL FgH0 ==
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Hol2 Ad43tdcth o] ¥ Chames S(1978)o o8 42e CCR 28L Farrell
o AiA YUY Mde =93t FgAte AN A A% HEAYey
2 AAY Aol 223 Banker $(1982)& EA Frontier& #3431 o)g
B7tat7] 9% o288 AMSYT E3 Banker 5(1984)2 DEA 232 o]&
3ol oo RUER di N2 gaas A ARG g 584
< U2t He 2uy Azge =y} SRl Yoy Wro Ma)
HEY, 5 BCC 282 4Asd 1 vagAol AEE B7hsA3n dolr} H
A AATEE 2489 233 CCRo) 449 °l¥ /i DMUS Hl A4y
°l DEA 28¢ 53 AA9 7hssy 59, AZ gl o3 A Z2Ho) om
gu & Pastexd g Exoz yyng ‘s (Banker 1984 ; Boussofiane %
1991 2l ool H4HAch o) & Za2oko)A Sharma S(1999)2 3t2to
o FENUAN 71€H mgY, w2 284, 28)n AYELA Y 24H
AT HEEY B4Q o)gste] GEAAET} e BE4T F RYuye u
LE A CRSAAN 71€3 w2, Adzgao 47 B4y ENAE
74.5%, 739%, 54.7% 181 DEA RN E 643%, 714%, 45.7%7F Yot %
AN EL A2 B AL ASAGL F 3 AT 3tA .

H199D)E FEANS] B4 BAHL o wmaxy HIEYE o183 4
e ZAREE JMA T AE YA o) s B &4 A% (efficiency index)& 3
Aot 2HE 85 AP WA S58(BYTE, NEAF} +F, YA
A, 4959, 493 AP BANS Botagy A71AA ZAREs} @
BEAZF A 2249 AEs) HsPdn Aot

A(199%)F 2 /Md FEAG vmol 4 TAZARCIERE)E oo
29 BlEgH AU FRGY(FR BAR)E 202 Yo BYY 4
= 4A4F Frontier2.8, DEAZ 82 A4 5o 429 gEAHA YAy =
A= ANGe] FE5F7te WAooz MEAYD 294 Aztel 2 2908 B3
Atk 2 Y V)RS 10764015, TR A4S 1019002 B} =
< T2 AEE7) AN FRo Yuuo A TEAM HEEE A3
7be ol ARHolgtn sd. a8 A(199)F2 Ealx g dxE}
AULEEY NN A 90 gg =9 ato) 83%9 Hl&&o] EA3ty

-41 -



A FAFEANN FUF 7L 83% S ZAAY 5o Y AT}
YL @A FRAN v AL 239 NHITYE EYF £29 53%2 7
2AE 7 33, FAL A7 M A FHE FR2 A48 H S &
T2 32% A2AL F Addx Qo
Y000 vl2F3 F2g ot v 89 YAsrte oz FaAv sy
47 K57 ) AFEHS ENStEd F Fee v S e AR E7bo)
A dAZ 2840 e Aoz Yehdon $437u 85717 F28 857}
o W&l ZlEE &l EA YEY F2uSE7to) He Aoz ggA
A s e ez EYHUT. $2001)5 S DEA 288 St w4 .
BBHAZ AFE D e FEFNHES WHoZ QY 5748 &4
B MRELHES FHY FEFIY AVELHES BEMaUsd)
7NeREE TRAEES ELHA 247t 242 11.8%, 28%7F E )5
TaETtet e 71€d Axrl 24 Jetda Qg s
AQRODTE BIEFH H2YE o) 8std YEE7E Ao T TESAUR
MEZYEAZ TR} AFae4d BHS sty T5edux9 7y
TIEA7E Zhzh 091329 096742 dAe FJasrel waLS AAFYR 2
2 87% 33%9 £9& FUAY £ UE 540l Aun: YT 2w
oli® HEEHL FTFELIUAE FEHE, MELAUAE o g3 =
doLE NMdtezN FHEEHL A= a7 ada sYo
29k 2(2001)2 FYPFFANAM '94~'97d0) AH ALY AEIEsle o9
AN E BFO 2 DEA 28 g o438t AGaLAT ALt g A7
AN 97dE A uE 9dY PYaLAHS B Ras Hoz ey
g sk 2 dAe FRE WHAIA FowM AYEALAL 121%
€ MA" & dE hsAol Ao BAY FRE SASHEN A va e
FEo Ade T 295 &Y AMEAFHI o ada &P
=il DEA 28 & o8& £7F%, ¥4 HE Hu Qe AF
ThARSETE] 284 BAE Bote AFur Al st 584 FEE A2
i 1 ARE T HALAHA REL BN AFol ASEItY Ao
ARG A€ 29 AP BAe MY o

_\2

r HI
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V. AlFk A5k DEA BYS o8 9 Azya

1. DEA 24%ye] Hato} 59 42e) 47

T ETAN AR AFEN ) A AT A5} 667 e g
o2 el e Asrte WAEEY, c4716884, Frasye &
WAL, FWAN 23E NS L84 Aol AuBde AU,
Heh AFeh AS57kel DEA A3HE olg sl AFok ALS %A Auke] Ba
HOE St TRy WA By BAS Yojuua Hug. 4=
SR ANERYE FH7 AW FURS 422 wer yza
HEETR i 2498 FHo2 Buu. Rdusze saas o
2o VIR, 22490 S8 e AR BAYG, FEFES A9
¥ ABCIAE EHY T, 2 ol9lg W2 52 ToY 5, agn o
N2 HAHNG. BEE A Yol 40 Boj4Q, Euoig
Ao B, A BAEYE TYY 2402 yRAYon oY Doy
FE YAWA YT 0F AR YUAEL v1F BFo) 4P £UE oy A
Fol A1 922 WYsd 2490 TesA

2. AFvt A%%57} DEA B4

1) DEA ¥4 A3

HEHA 66709 AFol ALSE71E gaoz & DEA Z&4%e A4s 27
H= E 5% 2o )¢ neNe A & 6670 At5E7t 3 A&AQ Frtz
#R3E 7k 1670 FrbolAm Unlx) 5074 F7he HAEAHYL o 5 g}

HMIEEHA AFol A} S 5rtol A A&4ol 08T Frt= 487 ®rtz
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< 1 Slgw &

727%F AAsA 7t @Y ojs AFul A EIbAb FR ARl 4
3 HASHA Aie = 7 Adth
2y 7)oy 283 DMU,

L

% 284 AFo A8 Brhgao)
S AEE7hEl Blist e At v YuHos S 97 o
Zoll £8H ZEEoj el ZARTGE oful2A AUHA BUANN FeUAL
gusae e,

E 25 AFv} ALS57te] DEA 24 @3

wel %
DEA = o = = =
sanqa | 10F 9% | 10~19% | 20~20% | 305 oju A
, 7 4 2 3 16
(28.0) (148) (25.0) (50.0) (24.3)
A . - 1 1
o}
1 E~09 ) ) ) (16.7) (15)
— 1 - - 1
o gk ~0,
09 mit~08) (37) (-) ) (1.5)
08 vl 18 22 6 2 48
(72.0) 815) (75.0) (33.33) 72.7)
; 25 27 8 6 66
(1000) | (10000 | (10000 | 1000 | (100.0)
¥ ()= ¥gy




E 26. AT AbSE7te] DEA 284 24 23

Bench Bench
DMU CRS [ VRS | SE |R to S|DMU CRS|VRS| SE |[RtoS
mark mark

1 07,2645 102213 1 0.2213| IRS 36 26,54,63 |0.2823/10.4073/0.6931| IRS
2 02 1 1 1 CRS 37 26,4563 |0.5643|0.6244/0.9037 IRS
3 07,2645 |0.3516| 0.6122| 0.5743| IRS 38 26,4563 10.4488/05151/0.8712| IRS
4 07,26,45 10.2146| 0.3699] 0.5801 IRS 39 26,4563 |0.4077|0.4627/0.8811 IRS
5 ]071926,45|0.3481| 0.6544| 0.5319] IRS 40 2654,63 |0.4436/0.5917|0.7497| IRS
6 07,2645 |0.3363]0.4891| 0.6875| RS 41 26,4563 |0.8106{0.8230/0.9849| IRS
7 07 1 1 1 CRS 42 42 1 1 1 CRS
8 26,4563 |0.1855] 0.5142| 0.3607 IRS 43 26,5463 |0.3638(0.4118| 0.8834 IRS
9 09 1 1 1 CRS 4 2654,63 |0.3198/0.5618/0.5692] IRS
10 1526,30 |0.2467] 1 0.2467| IRS 45 45 1 1 1 CRS
11 54,6365 05087 1 0.5087| IRS 46 26,4563 |0.5908|0.5920| 0.9979 IRS
12 26,4563 |0.4755| 0.5572| 0.8533 IRS 47 26,5463 |0.5320]0.6140| 0.8664 IRS
13 21,30,63 |0.7661 1 0.7661| DRS 48 26,4563 |0.3467|0.5030| 0.6892 IRS
14 26,30,63 |0.1611{0.3929| 0.4100 IRS 49 26,4563 |0.5588(0.6881|0.8120 IRS
15 15 1 1 1 CRS 50 26,4563 [0.1822]0.2869]0.6350| IRS
16 |07,26,54,58 [ 0.7509| 0.7608| 0.9869! IRS 51 26,4563 [0.3685(0.3851/0.9568| IRS
17 07,26 0.3044) 0.7030| 0.4330| 1RS 52 26,45,63 0.3604|0.5153(0.6993 IRS
18 2654,63 |0.1222(0.4583] 0.2667| IRS 10 ~ 19% 0.5084] 0.6035| 0.8126
19 19 1 1 1 CRS 53 26,4563 |0.5068]0.5210/0.9727| DRS
20 |13,19,24,26 | 0.2910| 0.4199} 0.6930 IRS 54 54 1 1 1 CRS
21 21 1 1 1 CRS 35 26,5463 |0.4834| 05549 0.8711 IRS
22 |1526,54,61 | 0.5866) 0.6404( 0.9159] IRS 56 26,5463 10.2999/0.5821(0.5152| RS
23 |08,26,45,58 | 0.6355( 0.8318| 0.7640| IRS 57 26,4563 |0.4368)0.4397/0.9934| DRS
24 24 1 1 1 CRS 58 38 1 1 1 CRS
25 26,4563 |0.2837| 05014/ 0.5658| IRS 59 26,4563 |0.2578(0.3104|0.8305| IRS

105 o9+ 0.5515/ 0.7562| 0.6946 60 26,4565 [0.4337(0.7058|0.6144| DRS
26 26 1 1 1 CRS 20 ~ 29% 0.5523| 0.6392| 0.8496
27 26,4563 |0.2280(0.3952| 0.5769| IRS 61 61 1 1 1 CRS
28 26,54,63 |0.3788(0.4939] 0.7669| IRS 62 2654,63 10.3691/0.3795/0.9725 IRS
29 26,4563 |0.6389] 0.7199| 0.8874 IRS 63 63 1 1 1 CRS
30 30 1 1 1 CRS 64 26,4563 103384/ 1 10.3384| DRS
31 264,63 [0.5127|0.5539] 0.9256| IRS 65 65 1 1 1 CRS
32 2654,63 |0.1919/0.4788| 0.4007| IRS 66 546365 (09671 1 (09671 DRS
33 26,54,63 |0.3379| 0.4315| 0.7830| IRS 305 o4 0.7791/ 0.8965| 0.8796
34 072645 |0.5308|0.5815| 0.9128| RS .
35 1265461,630.3275 0.6594] 0.4966| IRS aA 05546/ 06923 0.7785
® CRS : Constant Retumns to Scale

VRS : Vanable Returns to Scale

SE ¢ Scale Efficiency

IRS ' Increasing Returns to Scale

DRS : Decreasing Returns to Scale
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HEo2 AFrk Ag 5o DEA 584 29E d¥uw g 263 2o}

A ML 500 AFoF ALE7 2 IRS, & FR) e By o

7he 44 FARA AFol AR B FR S e oK) g
BE e HARD 293 ASTFE F457) 10% viga Yoo L Ae
DMU 132 A9jdtane AMSFEI} & 20~29%, 305 o]Ate] AHSE7H el

T% DRS, & 2ol g B5AZe Fhe wol: =77} 578 F7t7t 5
°f ol AHSEIe FRE F28to REHS Eolk Ao g g 3o,

2z B E A A7l DMUSY 38 d A% W& Benchmarking
= ¥ 5 Ade F=xYY F, 283 DMUstY AgA wos T3oq Z
DMUZ} edeht apale] w2849 AEs g AHe HEs} ojn A=A
Fed 4 o

dE E°] DRS9 28<e 23 9= DMU 662 &4 271 09671204 o
DMUZ} &840 19 &< 7Ixm Q&= = Benchmarking$ & & Q& A%
F7He DMU 54, 63, 657} 9}, o]= A DMU, #AlFu}t Ab&357keke] AboyA ol
A2 ATE F3td DMU 660 HZ 22 AE2 o %= o ol W& MM
Bebs FFEY £ AA HE Ao}

LA ATl AbSETbe A YRAH TEAY A4E B W 7R 8
801 07782 714 A9 0602320 Fo} AAYoE AZo} ASEse
AHETRS] G2 B84 HEE Tdol 9d: AL ou gt a2y o)y
& AHE 2 AEEA) AT Qe BYFH AZo] B g3 =E¥ Ao
o mEA AASBZ AR W & AAZ A5} oj2doz =2 F 3e
BAA Aoyt B2o] Bl 28 AS7|ue] F & gl Y2 7F A =pE AL
el Bl s ded JUHEZ AP Exo)L9 oz s AFAH Qe
98 TA}F AdZ AFHA) @eodd ol s g T AL Aol
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# 27. Spearman®] ¢ VA g8 24 Ay

Ay

T ® AAVI&€E & TTFEsEE TREES
AA7N=E & 1
0.74419
TT7IERE (P<0.0001) 1
] 0.89044 0.44504
2ES 1
TEREE (P<0.0001) (P=0.0002)

213 AA AFek AbgEslel dd DEA A7z Azw 284 AFE o
B3 dAZIca N o514 8H, 220 FRES
=AY 927t A aestel B 273 2] Spearmand] 2N VAL W2
T 2 AEH U JaBAE BYAAD. B A ATl AFSEbo) A
BAZ7IEE &4 dste] FRAESYO) 080042 ¢4712 5849 0744194
B EARAST 2 G ot o E 269 WA FEHal E&Al
W AT AA2H FRELYO) E471LESHNT TR Pl oA
EA7b 8 Ade g A8 § e Rolth oj: E 260149 AFu} Ale
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ABSTRACT

Analysis of Productivity and Management Efficiency Using
Data Envelopment Analysis in Cheju Horse Raising Farms

Ki-Bong Kang

Department of Animal Biotechnology, Graduate School

Cheju National University, Cheju, Korea

This study was to measure the management efficiency of farms
raising the Cheju horse in Cheju island. We visited a total of 66
farms out of 241 existing Cheju horse raising farms, surveyed the
management conditions and analyzed management data using the
DEA (Data Envelopment Analysis) model. The age of farm owners
ranged from 40 to 59 years old (36.4% between 40 and 49 years old,
33.3% between 50 and 59 years old). In horse raising experience, 6 to
10 years (22 farms, 33.3%) was the highest. A total number of
horses surveyed was 2,626 and the reproduction rate was 61%.
Twenty seven farms (40.9%) have mostly relied on the leased land.
In labor utilization, a total of 356.1 hours (63.6%) was supplied by
family labor. It showed that the horse raising was mainly carried out
by the family labor. In types of managements, for 21 farms (31.4%)
the horse raising was a full time job. The management problems in
raising horse were summarized into the insufficiency of direct

external financing and policy support (30.3%), poor marketing and
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difficulty in finding farm lands. In responses to Cheju horse
enrollment, the number of farms supporting and opposing it was
equal and it may be necessary to provide financial support to farmers
who own unselected horses. The total gross income and the raising
cost per farm were 27,989,109 won and 19,926,480 won, respectively.
The feed cost was 5238209 won (26.3%) which was the highest of
costs. The average income per farm was 13,784,659 won and the net
income was 8062629 won. In the profitability per head, the
production income and the net income out of the total gross receipts
was 1,411,067 won and 1,213514 won, respectively.

The result of measuring the DEA efficiency showed that 16 farms
were efficient in the technical aspect and the other 50 farms were
inefficient. In the inefficient 50 farms, the number of farms below the
efficiency score 0.8 was 48 (72.7%). In the average efficiency index,
the size efficiency (0.7785) was higher than the technical efficiency
(0.6923). As a result, Cheju horse raising farms were belong to the
group which have to increase the management efficiency by increasing
the breeding size.

We analysed the causes of the management inefficiency. we also
evaluated the influencing degree of each factors for the farms (DMU)
using the results of the efficiency measurement. The result showed
that the feed cost was 4,000,246 won (33.8%). The feed cost was the
major factor in excess input.

We also analyzed the efficiency of the farms based on the size
with the total technical efficiency, the pure technical efficiency and
the scale efficiency using One-Way ANOVA based on the results of
DEA efficiency. There was no significant difference due to the size of

farms except for the pure technical efficiency (P<0.05).
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