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I HEREHERNZEE L7 DEA (T ED < £l 2h =M% o 5l F 14

1. DEACBITF2AT v /G L ABRKT 7rn—F 1

DEA (T8 W T, BURDAEEFEINC BT 2D REMBITA T v 7 (slack) &
Ens, KREEPRMT 5 DEA ORAFEARET VIZEBNT, X7 v 7 13%
EPEBEFE O radial A 7 v 7 (radial input slack) & 3E radial A 7 »~ 7 (non-radial
input slack) Z XA L TEZDZENTE ENENEZXRLIEZORKT THhDH,

WE, 4o0F¥EMK (AL B, C. D) A, WIFh b 2EEOAEESR (B
X1, fEHIZ Xo) ZHWT, REOEEM Y 24AEL TNDHEL LS, AABBIZ
SEHEHBRCHDL, TOOIH, MO ABIEHEN T e T 4 T THDIN, By
ANTIEHAEER XiOFE AR XIADL LT, AFEESR Xo A& AR XA F THI
FRET, FARICHR T BB T O AEZER Xo DBAR XB Db & T, AEER X1 &

M1 A7 v 7 OfE&

X2

X4 X1

(& #%) Fried,Schmidt,and Yaisawarng(1999) % & & |2 {Ef%,

1T 47 7Fa —F %#% L7 Fried,Schmidt,and Yaisawarng(1999) % & & L T\ 5, 7
B, MG AERCEOHEIRSL DEA OB A&ICE L T, EEERITO M FAESEORRMIC
B4 28F%e] (727 KFEMSER @ BEELSREFERT) 22V izZ &0,
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BANE XiB L THIR A RERI 2 d 5,

ZOET, 420FHEKRDI L HFEN T T 47 L0 AFEKRE BEERK
BRI EETH DN, CFEMRE D FEMRITEINIFED RN R AEEEZIT-
TW5b, CHFEEROHEMBEMEIL Oc/OC TH Y, £EH Y OEFEKELZE L S
FTIZ2ODAEFEEFE % Ce/OC OHEIA THAIMICHIRT 5 Z &1L - THigh®
MR EPER EBT A ENTE D, 208 &, EFEEEOHIE L E RN radial %
T ThHDH, TO—FT, D EFERKIZ, 2004 EEFEEL DA/OD OEIA T
BRI radial A7 v 7 #3 ZHI L T, d A CTOAEEZFEBR L THEMhEMER
FEHLTWDLEEFEARY, 2L, AEEHR X1 4 Xud)b XiB X TH 4 Bd
YT 2BAESZTICHIH TE 272D ThD, Z0& X, TITHIE AIREZR
Moy BAHY &3 FE radial A7 v 7 ThdH, 2F 0 D FEMKIL radial 27 v 7
EEradial AT v 7 O EHIET D 2 LT Ko T, TR e A RE A2 EBLT
HZENTED,

ATy I MEEMRNT, FHEHERNELZE L7 DEA 2 E 4 2 FiE 4 B
7 7n—F T b, Fried,Schmidt,and Yaisawarng(1999) 23218 L 7= 4 B
o—FOFIEITIXROEY TH D,

1T, DEAZE L, H#FEROLEEREZTLDAT v 7 (radial A
7 v L¥Fradial R 7 v 7 EOEE) HEHMT D 2, B2 BB TR, SAEEER
DAT v 7 AR, FEROEREER (REER) 2HALKE LTH
FBoatrzitv, LEEFOBREACH T 2HEREZRNORBELHRIET D 3, F
BECIE, H2BEMOHEMRICESWT, BIEOAEEENLIFKEZER D
WA T AEERBEAT 2 ERORE, HBEROEEERLENRT DL 4 2
BABRMCIT, BIBRMCEN LEEEEROFEMEHVT, FEDEAZ

w
>*<f“;-

N

—
A

2 BATHRIE CIE, ¥ 7 A7 DEAET LTl % VRS(BCO)ET V&L L&, 4 Tlx, SBM
(slack-based Measure) 72 & b W\ H 4L TW %, il 2 iX, Avkiran and Rowlands(2008), Liu and
Tone(2007). Drake,Hall,and Simper(2006) % & &,
3o BMoMETIE, EICh—Ey FhEFADPAVLND N, IEIF., RN T T 4
TETARKLI—fIE b=y NETALEZERTDIAY v bR@ERINL, Ao ndfad
HbH, h—twy hETILEHWDIILITHE & L T, Drake,Hall,and Simper(2006). Fried, Schmidt,
and Yaisawarng(1999). HL(2008)7%2 E b D, HEFEM T v T 4 TET N E AV D LTS
{2 1%, Avkiran and Rowlands(2008), Liu and Tone(2007), Fried,Lovell,Schmidt,and Yaisawarng
(2002), faiF - JIMR(2008) e ERH D, T LT, I —ft&x b=t v FETNVEFDEITH
7212 1%. Tone and Tsutsui(2009), Tsutsui and Tone(2007). f& H - JJ4#R(2007)(2008) 72 £ 3 % 5,
4 Fried,Schmidt,and Yaisawarng(1999) Cix. B EMN LI EHKEBER LB EHEZ Z L3I < FIEN
Mo TWd, LaL, ABENR~A T RAEWMDARBERDH Y . TALUEOETIHEDZ <
T2 I OICMIET D2ERAELZIT> T 5d, #Hlx1E. Tsutsui and Tone(2007) % & M,
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i L., HHEEKNEZEE LR ez 5,
LorL, TR, UED 4B e —F 2 LML LT, xR TRMMA
b THEEZHTWNLLEIATHD,

2. ABMT e —FICE S AKREED SN FIE

AHEEICBT D 4B 7o —F T, % 1 BT VRS (Variable Returns
to Scale) E7F VA WTDEAZEM L, H2EMBETILZ., h—Ey FETVIZE
SHEEERT D, £ L TH 3 BB TIL., Tsutsui and Tone(2007) % £ & (T
T, ROEX I RIFHBERNOFE L MEMED ~ A F AEMIEZ FEHT 5,

kRER (k=1,---K) BT 2/EEEFE (j=1,---,N) OBRFEMEE xf. I
WREEE AR RO L x| B2 B ORER R TR LN R EB 2
LTHBEEROEE Z QL THIT, HFREEKNEZREMLEIY RFHEIZTO
XTI d 5

o =t - [0fF, ~ mnfe})] :

LoLl, OROBEMIE~ A F AR AHEERD D720, HEMEZKOOR
Sk o THMET S, HEEE L,

A A
maxy (x]k )—mink(x]’-c J J

xl‘AA = maxk(xf)_mi“k(xf)) [x?‘A — min,, (xkA)] + mink(x}‘) )
L%, BFHECEINETICESOIOLTERRESATE L, 2OoHhTHLOKX
B o maEICIE, BHEESREEOFPMICINE D, B oMEMmE R L
FEEOIBICR DAY v FBH D 6,
ZIT, OR QAT LI BRBERNOMEOMEE, M2 MO THIL X

5 RWERTIE, IREERAEORE, AHEEERL L TCOREREZOXNNDLEHT S,
AFERDOEBEOREN — (AFEEROEZBEOLEHEM — L HE o K/IME)
XAREEROEBEOHKRAEH —O
@RI, MEMOT R TN FEROFEREFER LIS ARV LKL TIHILEOTH D,
6 QX DAY v Mit, Tsutsui and Tone(2007) 72 & THRRENT WD, F2ZELUBDOSH T
HLEDORITHEND BN D,



2 ORXICEL-oTHEEERZED R EK
input (GEE: 2 EF FAFEEHI)

40
_________ @
Al S SO S S—— ®
Input (FFELE A oy | L !
ERAR®) —f BIAYC/m — — AQ
CEAEDInput | || | ' '
(RE®) V=S A
BE AR Dinput | L, |
(SR E) O REECELE DBEAAE®DInput
! (FR#E®&R)
AB B Dinput
(A%%)-DE \
JBEDIinput FREER (ANORE) HFF
HZEIZE BinputDiE sy

9. WEL AT v b (EEEFR) 15T, F%MK (A, B, C. D) 45T
HY, FERBEERELTOAONRZNIEE, ATy MIb e dd5, %
2FTLH L, AEOEFUEDELERVOIID FEARTHY, FEARKOFIIX, 2RO
BWIEIZD>C>B>A &%, HBEBEERNZRHET L001IE, RbBDROEVHZE
RiT A FER BELDIFORVEERKIID FEAKRTHY, A FEKROZFMEIT
od/oaTHRIND,

22T, ORZAVWCHEEERZ MY R FEIIRO X D ICHMT 52 L n
TE %, M20BARMRITIT, AABRDRNZ LIZXDA4 7y homsg L A
HBEE L OBRAHI NN TN, AFERICE > TIEIDFEMKRIY LHERAIC
adZ TR TWVWD, ZOMMyE2EEOL Ty FENLELLLS Z LI
KoT, 3L TFEND L) CHABERFERZDOS Ty FBRBLEND,
FTRIZEDE, BV EORY (AT y RS RV) OIXCEERERD | &
LEOBNDITBFEFERTHD, FABERFEZOFEKOFINIZ, DFED
BWIEIZ C>A=D>B &7 %, 29 LT, FHEHERN (NOHEOHE) ZBRE



X3 FEHEEKFEMNLOXIZL IMEE TORIE

EHEER EHEEZER @=RIz&LB
FAERIDinput | | AEEDinput FEZ Dinput

(%) B, RBEFIPIVRLTLIRZTEDOOLDOTH D,

LicA 7y FOBIGERMKEETEMNIREOKRECL DI D LR D,
HHEBERPEAPOORNEZMNTITOBHEETORBEL R LEEDONK 2T
Hob, K3IBTD a, b, cOMmIThTih A FEMER, BFEK, C FERK
DHFBERERICLDIA Ty bPOWIIGERL TS, £L T, OQRIT L > TH
BT, FHABERFEMOBEMOGMMIHLZHERS LoD, FHEERICK
ATy POWBERES D ENTE D,



0 FEHEERNZ B RE L7z BB R O S0 20 == M

1. o BE®

MG AN E AR RS 3RICIE., MEOEAFAIE LT My AREAET, Figh
EORFEMERMET L L LB, TOARDODANTHL L RNILDORAL L HEIET 5 &
IICHEE INRTE ROV EEOLNL TS, ZOZ L, Ak —E =R
iR T oM AECEINRBAEEL BEKFEETERNELTH, —KEFHHFT
BT REFELDANOE GITMLBRFE 2 ISR 7 B T M B A A iR
L. 23— 20REMNRMEHREZBE LT (RLVOBRE THRRKODE ] 2 EHL
REZEEFEWKRL TS,

LrL7ans, REEREBICK 2N 262 6 INE R M o ER %
HIREIEEENAH > TV &0 T 62 < 0 REORFEME L Ao IE & o
WSZIEAR G 72 2 & TIE 7200, 2009 4F B (21X B VR IR BE 00 59.9% T #% i 5 2 [ 58.6%
THBEANAEL TEY, 2005 FEICERXTHTNLHH 5% R A MEFLTWS
bLOD, BN RRFRE ORI LI Lo TS, EF TR, Bk
HIRE A BRI D MG A b Hag oo Hilik o IR R A2 3 2 5 B IR BE O 7R 5
HKEZVDICL THET R Mbh TS 1, REREOLBICIE, HIRER
Bt EICEAT 20 ML mDODL I L b EBEICRDIND, WroF e s L
HNERIC L > THEREORENLEL VSN HL L bFELEASL D,

Z 2T, AETIE, 2009 FE, 2EOBIEEEEE (—MRIEBE) 804 it & xt 5
E LT, BICARMEIEBE DR ERMIEICER L, DEA O FiEZ H W TIHREER
B LB R A I MY 5, FREBEEREZZET L2 LT, BIA
RIFBEDE ) THEELK D Z LD TEDREH DITED B RME LT 2
ZEMTEDL, £ LT, FREEKN OFERE OEMDFEEDO LS, BAEO
B8R bt 2 ol & U7 Bl 2 v o Mg i ) 2 SR EE 3 5

Ve g g e LT, Al b /LMD O - e, OBL, @Rk, @R
PRI A T, O AEAZEE (RFEH) . O FTMZITBUEAN (ABAR., EALH
B | OREFEBREHE~OBITNRD D,



2. HEHEZER O &
2. 1. SR LB DER

7 o E A AR M5 57 ] 25 L. 2009 4R EE . R B X 40 28 — %9 e @ 804
WEER TR TH D 2, b, —RIHBEHRET 874 JHEE 7228, miric BT
— X DRED D Dbt & WB OB EERPFFER L. AR 2 BRV T
Do Flo. BB OB R 2 BAES 2 AT ZETIE. Rt oHh TH
—EIEE OB E BT B ERGE L RAEAZ W 3, ARl JF K X 4 T4 bkt
LR E K> TV RVOIE, —BIFEOHRTIE RO 4BREICE & F
STLEIZ LR, FHKRDEBEWICK > TREEM EOSRMERENRELRY . — KW
IR DIRIR 2 —RISGENF T2 2 L ORENRICE R L2 BEHEZR L2 &0
TEXHEHTHD 4,

DEAICK T D EEM AR LR ALEBE ORI WET — 2 OFEMIZ, kO@EY T
bo s, TP, EHAEEIT. OABRNLE., QKRNI D 2 B TH L, TITHAR
DL T, EHERE L TARBER LA RBEH DI NLEA TV D R, &%
R—ARLERBRBEORMELZE - BHORREIREZ DI ENTED, £
LT, BAZE I, OMEHREGE. QEEZE. @O ORAED 3 EH %
WAL, 22T, BERSH LI, EXE. Y., &4, BERAMBEOGE T
by EEEEIL, KA VEEEEICHABEERLTCHIVRLEZLDTH D,
Flo, TOMOBLAR LIX, BERITHICKLETHLAHI>BEATHB & LT, LEAE,
EIEERE . BT, BB, MBBOAF TH D, BITMETIZ, ALK L
LTCHREHESCHARBEDNLSCHOWON TWDI N EHERLEFE LS BEX—ARDE
WBHZT T BMEOEBERCH G KELZEZEET LI ENRTEL L, &Y
RO S 72 RO FF OB ARAOFECMME A ZET LI LN TED 6,7k,
HALIZ9 R T 1,000 HTH D ',

2YRBEX Gy &k, —RBEDOABET D5 —&WbE. MEZEEDOABET 2T, £ L TR
JiRRE O ANBET D REARRIC T b,

SRR K 31, — MR, IRBWIK, WK, MWK, BREEWRKICO TN,

1 5%, FMREREDNRLOBER LS, HIFDHEELZELATI2HRBERORIEZITO 2 £ %
RiEz Twnw3,

5 DEAWCEA LMy — X133 _TC [ HFAEREFEEESTE] ITESVWTW5S,

6 R - fRE(2002) TiE., BHHEZHVWAHEMBEE LT, HEREZ TR, BREED ER
LTWaZ EmMBRIBNTND,
TERILCBWTHONMICAWDIEROEARKHEZRL TWVD,
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2.2. EHREERN P E

ZLC, AEERILOHDE (T v ) CEEBEZEX DERETERITIT,
BIGEBEEOREMMEICER LT, ROX I REKEZRIR L, H 1, £
AR O GeMEEZ 20X, BB O FHFERN & VIR EHRBG GBI LS
T5H., LovL. FBENEHEMEZRBEMICHRDO D Z L FHLLS, 22 CTHBER
HBEICRESEETIEMOBRFEREZMEMGRICH T 2IEHRBEERL LTHI,
BB, FHERTIERS, FAERICHRERAR U ERERERAT 2 0%, #
DAEE PG KEEBREROW T AMIEE N TVWIHMERGRORETHY |
TEEMICEBE AR CEREBOFRABEGRERICHIGEL TWDEEXTD
Thd, H2I10, HIKOWHEKEIL, Rl ENH Db OO, H R PR HH I
SVWTHIEMICERI N TEY . FREAREMICHEEEZ LT LB TE 5b
JCIE e S, Eo, KBNS U ABEBCHERMORELFELTH
D, EREBSIEER B A RENICERD bW b K&, 22T, BEBKER
CREEGEICH T OIEHBERE L TCHS L& L, £LTH3IT, MRk
EERE D IR VEREIE L. AR R EOMBERERNI DL LELAOND LD,
TTIE, TOMBATICH T LHEBEBERE L TH-> TS, £ 113, LEEE

1 HEEERNMOAT v 7 (slack) OEEAKHGE

<R v 2 fE A HE R 22 = K AE e /ME

i élff,lg ) T 351,267 328,887 2,473,859 0

slack T 1,442,314 2,365,247 27,296,064 0
(s ) 2 365, 2%,

ot | T 227,539 287,800 4,169,842 0

E(EE%;;?% % 1,228 1,337 7,470 34

%EE;E;Z;% % 1,827 2,042 10,855 65

Wi PR 240,000 188.000 1,082.000 25.000

Sl A A ot 17,251 15417 96,560 1,110

(ffi#%) slack % radial slack & non-radial slack DHEFHTH D,

8 RYESIREHIEZICBE L T, BEAET@ME - S REFERIERBEE (2010) 25 M,

8



SLDRT YL EEO LD REE TR LR SR O EARIRE R LT
BY. FRETRERIER, ARERILEDOAT v s BEBPEKE LT, |
—Ey MEEERFoERAR2OEY ThH D

MO E. EERERS LRT5IEL. MERERIRMML . FERERS
B MEREBROEEEENSKE 2D, £ HBEHERE GRS VI S
ZOMOEABITHNT S 2 B85, 2 LT, H1 5 TR LMy
ST, HEREEOAEER L IC G2 W EABEE L LT, £3 15, R
g R AT & R DB AR L A O AR R E R LTV S,

3. FFEEHERNZEZE L - DEA O FHHIH R

B REOFAMIT., HOBRAEL TE LRV DRVEAN (AME) TFE
BT 22 E0NZEELVWALEMICEWT.DEAICB T 2 BAERAE T /L4 H
TOHONRRLELFZZTWVWD, TO LT, X413, RAFRHET VITHERS < HEH
BENGFEAZ O REORLKRFEFTETHY . K 1IE, MEFTEZOEIFL R
MDAz R L TNWD,

VRS ZRMEICHER L TKRAEZHRL L, FEEBERNEZHFHET L2 LT, Hifizh=x

2 FEHBEKNOHEE MR

slack (BB 5#) slack ([EEEE) slack (& DD NE)
(£ 2fiE 3 2fifl [E%g 2
TE F 149222 7.844 |*** 394456 | 2.868 :*** 22296 1.706 | *
|
[ Rl 4 47 o 64.75 2.971 | *** — —
T |
LS 46404 2989 I 3007.071 864l —
— — —— ] —— | | I _____ — — — — — — — — e
973 e it 5% 42E A i — — 11.299—i 20.059 ‘jr***

%) * 1 THEARUELS, **TAEKLESD, “ITHEKENN THETHD Z LarT,
—FEBTER L T Z & aR L, ZOMAIZE, A 7y FOIREERN & IX
SABRWEE L, REHNICH AR TRSBIRL PTG E LB H 5,

S MBI DOEROAES BIGERIEICL o THBEBERNLEEZEZONLI OO, HETHIZH
BREREGON o, o, BIGRMEE O R E E4 (BERN RS, f5ERSdiSL, Mz,
BPASSE M Y~ FH A ) ZEBBER L OE LN R F RV Rn, LR L V- T
BETRECHILLD2ZILEHARETHY, TITEHHFMABERLEZZ TR,
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#3 HHEEKNMEARORALE - EHERO LA &

HANT :1,000H

3 X fE FEHEAR 72 e KAE e/ IME
N 2,604,612 2,948,727 17,299,440 0
=
g SR RIAR 1,190,422 1,283,109 13,550,165 11,206
B 652 2,318,398 1,968,799 11,876,689 16,551
[
b TE & P 4,913,386 5,930,321 57,429,638 52,542
B \zomomr At 1,514,129 1,838,149 12,205,693 8,630
) ¥ E F2EHE A 72 e KAE e /M
% N IE 2,604,612 2,948,727 17,299,440 0
GNP IER 1,190,422 1,283,109 13,550,165 11,206
% |WEHKG & 2,160,893 2,061,258 11,876,689 16,551
% EEE 5,080,308 6,104,847 57,429,638 52,542

F OO NE 1,572,056 1,872,036 12,205,693 8,630

=4 FEE B E NGB AT % O BT Rh =Mt

;’2 ) fE FEE HE A 72 I KAE e /ME
; CRS%h = il 0.746 0.144 1.000 0.294
;ﬁ VRSE) R E 0.825 0.103 1.000 0.493
#%
% [ME ORI 0.903 0.120 1.000 0.300
=5 ) fE FEE e A 7= e KAE e /MiE
ik
B |CRS%h = fir 0.750 0.118 1.000 0.081
Z |VRS%hFE 0.795 0.127 1.000 0.101
=
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