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HtEHERE Y (A B RIRIIERHERE ) » B DA A S i éd SR iR E AR B I HES 1

AT DMU 94 FBHEI7E( DUM_01 > DMU_02- DUM_03- ...... 1AL -

3.1.3 HEREE
HRERER - FEaE

DMU_02+ DUM_03

IR T ORISR - ORI LU DMU 944
RS EIERIHER » (B R - DMU Name 7EHEIFIP 30 R g o 5 -

TR T AR RS -
* 32A) EREEE

Period DMU Inputl Input2 Outputl | Output2
1 A 4323 875 93608 187196
1 B 2295 469 225559 451099
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1 B 2295 469 225559 451099
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1 D 1 2295 469 225559 451099
1 E 1 1436 297 188926 377833
1 F 1 4464 903 212444 424867
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2 A 1 4341 944 93656 187279
2 B 1 6689 1374 201442 402767
2 C 1 7559 1511 114107 228101
2 D 1 2362 530 225604 451107
2 E 1 1513 381 188937 377886
2 F 1 4544 937 212446 424869
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3.3.1.1.1 EpEEETE

FLOEBEH B rhEE e B~ A AR R

ll & Envelopment Model

Basic A R Opti
Distance Orientation RTS {Returns to Scale)
@ Radial ® Input-oriented ® iConstant (CRS)
O cost i
© Non-radial (SBM) ost (Type ) O output-oriented O variable (VRS)
O Cost(Type I o :
O Hybrid (Midure of Radial and Nonr: Nen-oriented "
) MNon-increasing (NIRS)
O Revenue (Type )
Non-decreasing (NDR:
O Revenue (Type I} 7 i 2 0 (NDRS)
O Directional Distance O input-oriented (modified) O Generalized (GRS)
O Profit (Type O output-oriented (modified) =
O Profit (Type I (@] Mon-oriented {input-prioritized) .
© Non-ori {output-prioriti
O Scale Efiiciency (CRS and YRS)
©  RevenuerCost (Type O Non-oriented (generalized priority)
o

RevenuelCost (Type ‘Weight of priority: [0, 1]

CCR Model Distance = Radial, Orientation = input or Qutput, Returns to Scale = Constant;
BCC Modet Distance = Radial, Orientation = input or Output, Returns to Scale = Wariable
CostiRevenueProfit models: Type | is tradifional model.

[ R | [ canca |

& 3-1-A  ELEEHARIAY R RS

PR R B
PR bR B AT

.

o JEEH (SBM)
o B

/BB
o JIRIEERERLEL

o A (IR I H)

o Uzm (1RIEEIIED)

o R (1ZIEL I ED)

o WERAAREE (1518 11 &Y
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SR E B FASE - FISEE SBM R -
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7 [ BB R SR S R RE B LR B R MaxDEA £R IRV T IR R EUE D
Chambers - Chung and Fare (1998) 7 #HY /5 FIBERERL B — ALV - A~ JHE
RIS A RV IRSCRIZ A o0 B ATy AHRARE - BB FTDAAE - Fl20 - #2A
PRV HIREFEA — T FER E R IAAE S > i I v AE A —E R
FE R DIV -

MaxDEA [y 77 SEBE A TRt 7o ©

B #iFE DMUo -
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1-5> Wal,, ! X,
Efficiency score = min i=1

Sd Su
1 1
1+0d gzwdﬂgydo / Yo +Ou gzwuygyuo / Yio
d=1 u=1

s.t. XA+agX<xg
Y92-pg§ 2yg

YUi+ygY <yy

m: & AFEIREE

sa: HHEE (%) EELIEIREE

syt JREASE () EIEEEE

wir B ASERRREE

wq: HIEE (4F) EHTEIRREE

wy JEHAEE () EEEEEE

Xo B yo: #EET{E DMU, HYHE AFIEE A&
Ox B gy BEAFIEHHYIT AR

oq: “EERHASE (4F)E T HYARAGHE &

ou: EHNIRHAE OR) A L TAe

m Sy Sy
dw=m, > w =5, W, =S,
i=1 d=1 u=1 :

0q+0,=1

£ MaxDEA tf > {FHE T DIRIBEFRE(EERERE « fA0 - EasBii g mifE s
AN EZEH - /RA]LAUESS inputl #E8 =1 input2 f#E=2- outputl {5 =1 output2
MEE=2> 04=1- 0,=1° MaxDEA KiHE:t EAENREE -

MaxDEA FriE =1y 7 (AR EUSCRE B A LU MR
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1) TESIESRT - & o Fl P HVEMEST R A SRR - EXCREEILT T
FFEENRE - fi0 > AEE-RSREEQ. 10 1> 1) B 20 20 20 2)
STRAVECRER R -

2) EIEFRHYTT e P R B S (TR AN - 15 YRR (E SR A RS
HYRCRAEAEN -

3) FAMIZE SR AT A NS STAVREEE - DIBSER H A oM -

4)  WIDAEETHF A R A tHAV AR RS R e -

FI PR LA B 2 B ATRETERCRE - MaxDEA FIITEE R 2HE T o~ B
My FYELUE -

MaxDEA (it T 7L 2y 7 Ay e &

1)  BRAWEHE DMU A A ZE BB E R TT 1R A &

2) BHFATAE DMU B EEE BT R E

3) BEHmER 10 1.);

4)  RyfA DMU EZARER T E &

5 & DMU Sr5lEESHH T EEE -

FATES 2 b Rk —EEATE LT —REE -

R PR RTRITETE =77 [ [ 2= P LAY 07 [ BE B e U RS R R R E B B
T A -

BRI LEEAT R A ER - Bl gv=x> and gy =y - J5[RIEERER B E RIS AR

2HEEH
Chambers RG, Chung Y, Fare R. Profit, directional distance functions, and Nerlovian
efficiency. J Optimiz Theory App. 1998; 98(2): 351-64.
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B - heas - FIOBRIBGS AL

AR ABE SRS R - RIS o] DL L B -

B ATIEIL AT RIS MaxDEA 5334 51 2R “I1 8 - TR
T AT, » AR AL AR A (FEHD) (8 5 T I AL (A
FOA (D) BUCR (s (- (TR RIEFBS 1L - )

AETLA B B S WA Define HERACE B I, - HORBUBARTA
(BURS W R S L O » FUBRINGC A R A L SRS A S AR B0
SEDRI IR FRESHIBLLARS 25 Not defined” -

FERE ¢ B RCR(E TR AR -

&

HgEmEE L TNE

1) fAEE -

2) EHER

3) AL -

MaxDEA $Z " 71 e iy 2 ey

4) AEE ()

5) EtER ()

6) EEEFEAEL)

7) EEE(ELER)

8) EEH(HETIAEHIEI ).

T E R E R R AN vk T E G AR H 28 R R A5 A o R fre et
YRR -

A H BT B ST My e AR A B R R HE RS - HAR AR IIROR Sy -

BN HEHE DMUK
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min Lwla
1+wOp

n
st. > Ajxijs(-a)xik, i=L2...m(if wl>0)

j=1
n

Y AjXij<xik, i=12,..m(if wl=0)

=

n ) 0

> Ajyri=@+p)yrk, r=12,..s (if w-'>0)
=

n ] 0
> Ajyrizyrk, r=L2,..s(if w-=0)
=1

n

> 4=l

=

/1j_0,j:1,2,...,n

IR W WO R EETRAEHAE Y RhIFESE > HE/DH b —(ER T -
BER(EME R Ry (L-a)/(1+B) -
FOFAELL BRI DMUy 2 AR EERCRBRIFRIR Sy -

1-wl o

min
1+wOp

>S5

st. > Ajxj<(-a)xik, i=L2,...m(if wl>0)
=

j=k

n

Y AjXij<-a)xik, i=12...m(if wl=0)

=l

JES

n ) 0

Y Ajyrjz@+B)yrk, r=12,..s(if w->0)

=1

jzk

n ] 0

> Ajyrizyrk, r=12...s(if w2=0)

=1

jzk

J
jzk

@<0,£<0,4j20,j=1,2...,0(j#K)

> 21
:]_J
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IhEE W WO IR EETRAEHIE Y RIEESE > HE/DH P (ER T -
BEREMER Fy(L-a)/(1+B)

FERTSE ~ JEREAIIRIBOR IR (VRS > NIRS - NDRS)SAMTEI T > #ERER AL A]
REE IR IARRT T BRI SRR 7E ) ML ER (2 R Seiford and Zhu (1999) -

1 bt BRI > w'and wO SR A ZE I R ESME - B w' B wOHRE
By > HEE SRR IR A A TR -

25 3-A(A)E T — R b ) Bt FeR 2 B

WS AT o w' =1, wo=0 () BeREWEES1-o -

TERSL 1 o > —ff R S [ AR S A A —R BRIy () SR
{8 1 — o S ELG A AR R 0 o

B2 EhEE - w'=0> wl=1> () WEREESHS VA+B) -

TR 2t > — i R 5 ] - 4 1 7 A — RO BRI () ekl
(L + B)SEH EarE R R R Ry g

BT A A B ) RITES T BN AR A

B3 JpmE o w'=1> wP=1- () SEEEHBA-o)/(1+p) -

A A 2 B 2 S T RS B SRS (W' = 1 and WO = 1) o fEAREEE Y
(#8) WeEEREEBAL -1 +p) -

B 4 A mE (E)-w' =1, wo=¢ (FEEREER) % w'=e H wC =1 (BiX) -
(RERER) EESRS 1-o -

B 4 th > (R ARG T - 2 A AL T B - (B) BeRERE
Fh01-o) GESFA+P) - EEEELCREEE R TN AL -

SIS A R B N EREARRE (L — o) SERMEL S A R
i 07 BB E SR ME LY A B R R 07 (LRI RRES ) o LB
PSP ARG > (SO0 A SR (T AR e SR 1 (B « (SR A R T g T
{5 P A 2 ] R AR R R TR ] s B A LT B I T B AT\ 2 [ R 2 35
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Ay — 2 -

B 5 BEHERE (B W' =g WO =1 (FRERER) &% w'=1 B wC=¢ (B5%) -
(8 WRERESR U1 +p) -

FEIRDL 5 f > FEREATAE R T EHEREEE TR - () ZBeR{ER
EFR V(L +B)  IRES T - o) BEREERE M IE Y E B - EaE
HH LR EA DU TR ¢ R 11 + ) HM e B R R U™ RERCR
(SRR R 1o (EETBAIERRIG) « Hoh & (A0 H g R A
HITTERY - AZC R AR IR RE SIS (B A% - (B EE B R R A e iy 1
40 L 2 [ SRR AR R m e L PR AR TR [BIRS DRy 1 B (st e HH B (e PR e 22
—8 -

T 6 ¢ ) (FEAMESE) - w'=1 wO =e (REAERER) % w'=s H wC=1 (%
=) () SeEEmESEEL-o)/(1+B) -

B T R ERER B - o V(1 +B) » B 6 SEIFMEN 4 IS ERERERAEGEA
RS L (1 7 T O - # A (B e e R E A A0 R R B (L - o)L + B)
S E T B N R AR ey 07 AR I A [ AR R A T A
[ BRI — o)1+ BYZEER B AT AR A A LA 07 -

BT ¢ e (BEHVESE) - w'=e > wO =1 (BEEESR) s w'=1> w®=¢ (B
) () BeRERERBL -1+ -

b TR E R E R R - o)L+ B B T SRS 5 0 B ERCRE A
1728 T {1 75 T I ST o 7 B e e R LA D R - R (L - o )/(1 + B)
SEFNER NMEA RS R R 1™ o (AR RS H AL A BB SR I T A - BB
FAE(L - o)1 + BTYFRBA T L R e g -

% 3-4(A) —FRACE AR B R HARE E 7

IH Ee AR AR R AR R
w! w®  Score w' w®  Score
1 KEAZE A 1 0 1-a 1 0 1-a
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6 FREE (FAED)

5 FEHE R (&)

7 FREE (EHER)

1 " 0 1 5
1-a 1-a
1 5 1 1 5
€ l-a € 1 l-a
1-a 1 1-a
£ 5 € 5
1 ! 1 L
1+ & 1+ 4
1-a 1-a
1 5 1 € L

& JEIRPTHEOR RS/ R (T B IR E A T HYL 107-5).

[FBE > — A LE R HIRR R AIRR Fy

1w (3 35 1%,)
i=1

min p=

T+wo (2D s y,)

r=1

st X,—XA-s" =0

YA-y,—s =0

4,5, >0

— BB Y DEA fHEUZIEGR AR - SRATFALIY Charnes—Cooper SR 575

o] PAEEA b s &5t 3R &1 (Charnes & Cooper »

1962) -

Cheng G- Qian Z> Guo Y (2010). Overcoming the infeasibility of super-efficiency DEA

model: a model with generalized orientation. Proceedings of the 8" international conference

on data envelopment analysis.

REzs (RTS)

MaxDEA R DUETT F R i

NGRS 22 (CRS) ~ AT (VRS) ~ JE
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RERTISISAINIRS) ~ FESRL A (NDRS)FT— i (L A1UAA(GRS) - 4N FLBEE (LAt
F25(GRS)  FEIE Th Y FIR(LEL FFR(V) - —A&(LHLIEGRE(GRS) & H AU S
Bz — R

£ 3-4(B)— LM S (GRS HALMSBZE B (4

GRS
L U
CRS 0 +00
VRS 1 1
NIRS 0 1
NDRS 1 +o0

“Scale Efficiency”/&—{EFF A 5E0H » B EFRF KA CRS fl VRS R%1H > AM&ETHE
FURERCR B EUE (Mamquist 580 ) -
Scale Efficiency = CRS efficiency / VRS efficiency
FRBRCR=CRS SR (E/IVRS ZEHRE
PR T TR (RUE) - B THEHE DMU g RIS ARG -
7Y Malmauist BRI S > BIEUERIE W TR -
. Malmauist 58I E L= Malmquist $58; (CRS) / Malmquist $5%; (VRS)
. RORE A E=R0R 8L (CRS) &%k (VRS)
. For B CAURRBSE=F o8k (CRS) [Ffln#{L(VRS)

. Malmauist 5B A RUE =25 88 LAY AU U R g S LR A
£ 3.1.1.2 Malmquist f5i%] Malmquist VB 3.3.1.2.2 HIfEReE

FDH &l
FDH (Free Disposal Hull) A0 H Y& ZERICEFHEEER N EIEE L4
Lo e AZE [ FDH A R] DU DL N IR & B MR B =R

min @
st Ox,—XA-s =0
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el=11e{0,1}

SERE ¢ FDH BB 812 A TG T -
SIS TR

B ¢ 4 A S

3.3.1.1.2 jEEEIE

FEX

E= Envelopment Model

=]
|| Basic Models | Advanced Models | Resulis | Options

Panel Data Customized Benchmarking Extended Models

O Cluster Benchmarking ] iSuperEficiency

.| Malrmguist
Mondiscretionary Inputs/Outputs

O
[0 Bounded InputsiOutputs
O

Undesirahle Quputs

D Customized Variable Benchmarks

[ wieak Disposability
T window 2 ¥ Network DEA fradial ar hybrid)

MetWatk DEA
[ useidertical &

(] Cwnamic DEA
0 Fixed Intermediate Value

[ R | [ cancel |

3-1-B HAEIEAIA IR SETE

AR (Super-efficiency)

RIS BRI R & HIAE S AR R IR A Y 2205 DMU( reference DMU
set) HRIHEEHE DMUo FEFRAESN (SRMFREITFLLj#0RmR) -

FERCRAE AT RERTY 1o FEAEEN T (B0 ABiE HE A Y VRS @ERERIER) -
# 7> DMU By &R MR E o R A m [ Ty R - m] DU AR 28 7H “No optima” g% E AT iE il
BT EXERREE D FASERE(E 3.3.1.3) ¢
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Malmquist FEZJ

Malmaquist fH51 F170 B iR & - Malmauist 22z R F58EHE T DMU FE R (B
SR FERAVERE - Malmquist FEEE R Ry eR (b (CIEEERE > catch-up) BARLfy
S8(L (H %) - frontier-shift) YRR - RE(EBE T DMU HUSEREGEE SCE EIEE
T E BRI T R (E R R AT R LR -

MaxDEA it " =fd2ELIHAIHY Malmquist 5% - GLFEAHAD ~ B2 ~ 2IRELE -

(i 3.3.1.2.2 _Malmquist BRI AT HT4E F)

Malmquist f5 8y =fE 2 EEAHAY

FH#8 (adjacent)
FGLR: Fae R, Grosskopf S, Lindgren B, Roos P, 1992

& %2 (fixed)
Berg SA, Forsund FR, Jansen ES, 1992

235 (global)

Pastor JT, Lovell CAK, 2005

HAT > ER&EZ A 2L Malmquist 58 -

MaxDEA ‘& 7] DAETE CRS #Y Malmquist 28 » 8] DIGHE VRS K HE R
FERIEY Malmaquist F55508 273 i (BCRELAIR AT L ) - £ Malmquist 52751 5 » MaxDEA
R RS R T = fE AT ¢

e SEEC: ZUREB(LAYHIBRE
REREEIFBEE=30% 8k (CRS) IZr%E{E (VRS)

o SETC: ffirZ{bAYAEE
R ERARBIE=R (b (CRS) MAxiirE(k (VRS)

e SEMI: Malmquist 35S BE

Malmaquist $5 89 £ 555 = Malmquist 58 (CRS) / Malmquist 5% (VRS)
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o Malmaquist FEEHIRIFAIE = SRS LHYRRBRUE R T2 LAY R e
JER * SEEC F[FT FONZ jZ 2y MIEELINE” - SEMI ZF[Fjt Ray 8 Desli & £
RS BINE -

(2% 33.1.22 MALMOQUIST HERIF 145 R)

e PN

FGLR:

Fae R, Grosskopf S, Lindgren B, Roos P. Productivity changes in Swedish pharamacies
1980-1989: A non-parametric Malmquist approach. J Prod Anal. 1992; 3(1-2): 85-101.
FGNZ:

Fare R, Grosskopf S, Norris M, Zhang Z. Productivity Growth, Technical Progress, and
Efficiency Change in Industrialized Countries. Am Econ Rev. 1994; 84(1): 66-83.

Ray and Desli:

Ray SC, Desli E. Productivity growth, technical progress, and efficiency change in
industrialized countries: Comment. Am Econ Rev. 1997;87(5):1033-9.

Berg SA, Forsund FR, Jansen ES. Malmquist Indexes of Productivity Growth during the
Deregulation of Norwegian Banking, 1980-89. Scand J Econ. 1992; 94: S211-S28
Pastor JT, Lovell CAK. A global Malmquist productivity index. Economics Letters. 2005;
88(2): 266-71.

B Malmquist fEZY

MaxDEA f{iF] Maniadakis and Thanassoulis iY77 3£5TE A Malmquist 585 > [GHS
{SE AR 7 ARt Bl A ~ FTERIU s FEEL Malmquist $585 -

MaxDEA FE{HHYEA Malmaquist $55HY 737 5 -

o Malmquist #5581 (BAEREI) = B b (ARERER) * Kifr#(b (5

ZINYES LR

AR AT OASRER Malmauist FREAELR e Malmauist #5281 - w] DUERS ¥ M F55
FAE—20 o3 i -

=

TIBCRERE =R E b (BARERERL) | RS b (BUfrieRiHE)
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o [ERUE=RITEE (RAERIEED) | BT b (FseREE )

o Malmquist F5% (ERATRCRRER ) = RWERE(L (FUTREREAL) *rfeess b
e b (ROl ) * ERgaE

Wizs ~ FIEERZRpAREE Malmauist $58(E] 5 AT LA 3 i -

Maniadakis N > Thanassoulis E. A cost Malmquist productivity index. Eur J Oper Res.

2004 ; 154(2): 396-400.

UZZs Malmquist FEREY

B A< Malmquist F5 50 {5

I Malmquist =%

B A Malmquist F5 50 )

R EAEE Malmquist 152

EARE A Malmauist FEERE ()

HREEE (Window )

eI R o R & - 17 BRI HEE R B - (R et o] LU
oIt & -

REEHE A (EHE) #& (Nondiscretionary Inputs/outputs)
SE NG A (FEH) FHA7

e RIEEAY (Measure specific)
SEARTPHEA (FEH) HE

FAHEHEA () B
MaxDEA H{ft— 8 A (LATR TR A (BEHY) 0 o BEHS b > R o o —
B LIRS BRI R (RTS0) BRI - Bl U s R 4
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AT A AEEA  FJEECERA (D) HYRZEREE (“Full Discretion” #5645 1]
% » “Non- or Part-discretion” &R ATRAVIZER] ) - BEEEGHIFY Define” Rl 7] #E A G E R
AR T BT -

LUN & A Al A5 By 26 fes 1] -

1) A AR S —(ER PR A A (EH) BRI RE - SfEfEN
7.0 *“non-controllable”{& [a]#5 A (Cooper William W » Seiford Lawrence M - Tone Kaoru >
2007)

2) A AP AR (ERFBEFTA R a R A (FEH) Ay Ry 100% -
S a5t #5F8 & Nondiscretionary {&[a]f5 %I (Cooper William W » Seiford Lawrence M >
Tone Kaoru - 2007) » @ “Measure specific”’f&Z%(Zhu J »  2009) -

AR T PLERAPIRRR > AR R R A (EEH ) Ay AT Ry 100% A2 [E
A% E F“Full Discretion™

3) H={ERBIEAEA rTH% SBM FEAI - e A (FE ) YRR B - S
i fEAE & non-controllableSBM &7 (Cooper William W » Seiford Lawrence M- Tone Kaoru »
2007) -

4) wt&—(ERBHEAEA A% SBM AN - SREFTAE e A () HYRIIRERERE R
100% - SFEIEIEE T IEFEFRA - #1527 SBM 8RR A () BYE &
2% 7€ By 100% 2 [E] jA5% B “Full Discretion™ -

FEA R PZEEAL T (RFEE A SBM) - AISSRIFTA R A (FEH) B
“Full Discretion” » HI %[5 T-IEH &4 -

ARAHTN (FZH) #E (Bounded Inputs/outputs)

HETE SR BREE R IR E s soE A (M) 1Y EFREL R - 7 “Define
Data EEFERPTEE: - BETEA (FEH) BY EIRECTRAVBEAL AR EFAE “Not defined”
IRRE o EE N IROA/NAEE FRFEGEE - EIROVARPREE SR FHREIE -

WIRFTAIT A (FEH) #5%7E £ Full Discretion” » RIJSE[E T IEH A -

RIS 0 N aE BT PRAYVE S

IIR=IFAGEE> (1 —A[ZE )

EPR=FRIE/(Q — ATZEE )
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FEHAS E LAY (Undesirable Outputs)
TEFFASE FE AT o > S Y G T (R B 0 3R HH Y A T R 2 kD
#iE MAXDEA » {Re] LA (K1) ~ JER R e R SRRy I R S 2 A - 1K=
FFERASE A A R BL S U5 1) Bk e 880y B A (Chung YH > Fare R and Grosskopf S -
1997) » HERHW N E—(LAYE
FEHAE E R A (%[5 - non-oriented )
l1-a

14 W, B+ W,
W, + W,

min p =

st l-a)x,—XA-s =0
YOA—(1+ )y —s* =0
YPA-(1-y)y> +s" =0
g FONAFAYEH 0 b FORBIIVEL 0wy  BAFEHIAVESE - wy ZIETAVREE -
AR AT HOZ N4
1) a=p;
2) p=v-
3) ™ =0 (MEHFEMBZ » b RIIREY: > BIRE RS EH) -

4) ZEm =% (non-oriented)
KoaEPl FEER - FE T U MEAEAY T [ R R SRR A

max f

st XA+s =(1-B)x,
YOh-s" = (s By
Y°A=(@1-p)y,

Efficiency Score = 1=p
1+ 4
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FEHHSE FE HH SBM 7Y (##[5] > non-oriented )

m

1_%255/&0

min p = =1

S

141> s/ 1y,

=

st X,—XA-s =0
Y9A-y?—s%"=0
YPA-y’ 45" =0
A,8,8°20

AL (A Define ™41 » A A AT 0 = B > “B =y SE8RIE -

SR L BRI O R R BB A

AT o S R RS L ARl P AR A 7 L B A I 2 L (R 645 A )R ] 7 ey
B0 > ERRIEDLY » R IR U ] e R D e

BRI LAY 4HET S 5 Cooper et al (2007) o 3 A RIEA Al E Ay H—R
“SBM-NS” » Z54M—{[E £5“NS-Overall” -

A E R MaxDEA $2(3t T B A8 EATAR vl Sy EEsial - SERE SR e = A
FERYEEE - RV R - §IRERENE - IR - R DUN B

v FHEEE RS ORERE

v RE 3B ARTRRI B R A Ry AR

v ORE SRR H YRR SR RO A R fRECRTH

SR T AE MaxDEA - EHHY BRI T AGEE

EBR = FEBE/Q— o).

B0 = AN SAE RS E Ry 20% - B IIREERY RS 1/ (1 — 20%) — 100% =
25% - AISARARHE b RRATHG s &35 E Fy 20% - AR EZ 2

1-1/(1+20%) = 16.6667% °
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SR B MEMEAY (Weak Disposability )
g5 " pm E VIR A () BYRZG 2R EE & fy 0 40 N SZ (E[H > non-oriented )
min 4
st Ox; —X°A—-s" =0
Oxy —X"2=0
Y A-gy -5 =0
YYA—-gy" =0
s TN w RoRIgmEME -

BLEEL HIHY Define” » ¥ A (FEH) 6K EMETRE -
AR I E A RE IR (SBM)EARY -

fRsF (hokE) L&Y (Preference » weighted)
£ SBM A » a[DIMRIR ST A (FEH) TRV E ST - fF H AR &+
HETHIRERZ TR -

1+%2Wrs: / yro

r=1

BHEE Y “Define” » s EIEA (FEH) HYREE -

AT LLE s e HEE - BN © R A g W (i e ARTRS (I i - HEEE AT LIS E
A THIREE =1 A 2HHEE =2

FEL 1 HUREEE =1 FEH 2R =2
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MaxDEA & H BT B AHER wi B w; -
WRAERA (BEY) IIRERER 1 RIERTIEEHEE -
R RIESIR A SR R R A IR R P JER e (SBM)EAY «  BESIREIR SR

fREFHIEANE A FEEL AR (Restricted multiplier model ) -

A - W2s - BB/ R PR A

£ 3.3.1.1.1 PEEENEL

TS E AR

SEHFT 2L

BETSLE
FEEETSELE » (£FI TR ERTHEEFE DMU fYSEE DMU - LU AR CCR
UL A

iy

min &
st Ox,—X'A-s =0
Y'A-y,—-s"=0

A,8,5°>0
r FRHEEHE DMU (2215 DMU -
DL RS e T S EEASIRY (Zhu J > 2009) » FEERER R4S S > 21k DMU £4
i {E DMU #0] LU 2L DMU( {53 lambda>0 ) 1,5 AR Z 2Lk DMU( {48 lambda

T E1RT 2 LA 3 o Variable-benchmark " SE7E] » 42 “Define™ f:3ft i 3 712
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4gEE DEA 154

s DEA FEATAT D) B E A A4S IS HUSH S TE R » LR+ 49E8 Malmquist f2AY > 4%
PN IFDEM AR AR EE AR - JERASE /2 4 RS DEA » R A[#Ef A (EEHY) 4dEE DEA
RIS -

s DEA BAIRESpR T DMU B8 4H G RAHY T 48 HY15 00 (Sub-DMU - division -
£ MaxDEA ot » 1 2 Ly ik - node) - A& 3-2 Fion

1) FEEER AT AT A LURE H AR A () > FE4EES DEA A f B2
A (EHD)

2) 2/VE—(EEE RS E R A (EH) BN —(EaIEAE - R EeE (e
—EETRAIRA > [FR SRS EETREAE S -

FE4EES DEA BARIFY 3 sE R P B R (E %40 (—(F DMU #CE(E 2 B a3 T2 Hikh
I —(E &) BVCRE - thERESERTR S EHVRCRE -

Intermediate 3

3-2(A) 4% DEA FEEDRAI (4EiK)
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Intermediate 1

3-2(B) 4di& DEA HALRAI  (35iK)

Intermediate 1

Intermediate 2

3-2(C) 4% DEA fHAEDRBI  ($5K)
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MaxDEA Z7r4drg DEA HEAIFYsE R T H - Bt 748is DEA AR 2% 580 -
HETHE RS DEA BEAIHEER -
1) fEBRERTEE » BLHE DEA A —RERFNERFE A (EH) - [HF
FEMERERE A (EHY) Foa%iE f Intermediate”
2) FEHEFTIEAITRES - B “Network™ 881 » 7h1&
a) HEMEIZEUTHE“Use Identical Lambda” » J 8275 BT 75 B BE (5 FH [E R AT (485 )

BEANIESEEAANEA L
b) EIEFZHITEE Fixed Intermediate Value” » JA%E Hr [EIEH (FIRER AZEL) 2
IEMEERT 5

c) i “Define”f5# - & FEAIEEHY (GRS K AL AR ti (& 3-4) 5
Bt 0 EFRAGERAVENES - B E TRy BRI
& SRR (W) eI ACes S EETR - e ER S HRE
PN A (ER) - BEEFERA (FEH) faRArBo s E——{E
BiiRE (A RER—(E B R A SRR o BCs 2 (EERE) - i 2
WA ECAE —(EETRETE B - [EIRF I BCéa 598 h—(EEREIE R -
d) FE{THA -
i3 MaxDEA ] DAJEF J7 (it E AT (RIFTERRY- A IHAL) BLAgR s RIH 4S
SRAETTEERL o E Fedr 4 DEA fRAIR » A5 “Network” #BEIH - 52 (H&THY DEA 1%

T -
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B Define Network Hode E]@El

First step: Define nodes

Mode Mame Weight 25
4 Modet 04
Mode2 0.z
Mode3 0.4
w 1

Second step: Define sub-processes of the network

Field Mame Field Type for the netwark Field Type for the node Lliihelc In:‘lz::gs o LT =
Inputt Input Input v
Outputi Output Output Moded v
Input2 Input Input Mode2 w
Cutput2 Cutput Cutput MNode2 -
Input3 Input Input Moded L
Cigtput3 Cigtput Dutput Mode3 v
Inter1 2 Intermediate Input Modez L
Inter12 Intermediate Output Mode L

v

3-3 TEFaHEREG DEA (RIS B HLA A ZE

A\

WP REIIREERA = (8 BB AR —(ERES - 55 (A HeseR ~ &

i3

st SN HARE - BA — (AR SCRE R H GBI E -

7+ 275 Tone K (2009)%13E1€[71(SBM) 4% DEA K3

Tone K, Tsutsui M. Network DEA: A slacks-based measure approach. Eur J Oper Res. 2009;
197(1): 243-52.

3% DEA #E

BIRE DEA IR A EARGE ) - Bl a A [RIRE I Z PRI 2 -

% 3-5(A) B E—(Ef A — {2 AT — (& PR Y 3 SR BRI HYBNREEA - [ 3-4
BURSIAZ RS > JEEAE MaxDEA o » 55 1 JIHHy P S S A i 56— N1 55 Y]
Z [EIHIRREE - 5 2 BARY o RSB A R L 28 RS = I R BRTGE > 268 3 BRY eI E

B ERREHR T -
(EAE B8 - BIRE DEA HRUE —(ER kA4S DEA Y > [N BIREH LA A]
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Dl e A SR Al - ZEEEE Y > miERIVEE bR frdgEs DEA B
HIREAEE R} - 72 3-5(A)AYERHEL Fy 3k 3-5(B) 12wt 7] LUF 48k DEA FEANG (DL I
VE Fy&hBERY B RE DEA 54 -
4G DEA FEATTT DU TT 5 Rt AV BREREAY > (S Bp{ERE B 2 B AR [EIHIHE
A~ BRI SR Eh AR A -
% 3-5(A) FTE BRI

Period DMU Input Output Intermediate
1 A 4323 93608 875
1 B 2295 225559 469
1 C 6379 327068 1286
2 A 6644 201354 1339
2 B 1436 188926 297
2 C 6281 413738 1266
3 A 7459 114022 1502
3 B 4464 212444 903
3 C 4524 462677 915

Period 1

Intermediate (1)

Period 2
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3-4 EhREIHAAIH ST E

7 3-5(B)/E B IR SRR A A B RO B

DMU | Input(1) | Output(l) | Intermediate(1) | Input(2) | Output(2) | Intermediate(2) | Input(3) | Output(3)

A 4323 93608 875 6644 201354 1339 7459 114022
B 2295 225559 469 1436 188926 297 4464 212444
C 6379 327068 1286 6281 413738 1266 4524 462677

£ H Tone K and Tsutsui M (2010)#Y3ER [ EfjfE DEA FE! :

Tone K, Tsutsui M. Dynamic DEA: A slacks-based measure approach. Omega-Int J Manage Sci. 2010;

38(3-4): 145-56.

BT
BRAHAALE S DMU $ IR RO T 0 BUR AR « RUB WS HE R 2 ELEE
SHZ FEIHIRR (5 > HTLLGT By 4 FlgAY

HASH
BN IEEAES(E DMU DLEZS SR @HVEFAHIE A2 tt DMU & - BHEERER
FE FIT AR Sy il & B r4H BT 17 2% H Y DEA 54 -
B > 4nERFTAHY DMU #57 Fs — {5 > BEPI S EEIRRIRYEE RANER A AT AR
RIS RIS E - BARTAR B EAE RS MR
BRVERREIIER - & S =RV E PR IS -
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Self-benchmarking

Cluster Evaluated Cluster as Benchmark

HEZXZH
BRSNS AL > i —( DMU RI RILIARERI L E SR E B2tk DMU

ST DEA A, B 2 SR 2 IR 5 2 EL 0T, DEA fRAY -

Bian > AIFRFTEHY DMU #57 F =85 - B NSRRI RIS FAI R4 N M
JEE I AR S SRAHE -

1) &Yt - DIBf L {F RSt DMU 25 > BFTA S EHY DMU HETEHE

2) > LB 2 fF 2Lk DMU 55 > HFTA S EFHY DMU #ETRF(E

3) mt% > LIEE 3{F /2t DMU S5 - ¥IATA SEFHY DMU #E{THFE

Cross-benchmarking

Cluster Evaluated Cluster as Benchmark
( Cluster 3 J
( Cluster 2 J
L Cluster 1 J
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FE TS

TEREHE A T2 A > #EHE DMU #y2:th DMU S5 G5EARE (HATEEE)
et NS EE mRHY HEEE

Biran > dSRATAHY DMU #or Ry =R > B 1> B2 NIEE S >

1) SHEEE 1 1Ay DMU B - ELDIEE L E R A2EE DMU 5

2) SHERE 2 thHy DMU B - DIBE 1 RIEE 2 {F Ry22th DMU £

3) FHEEE 3 thHY DMU B - DIEE 1 ~ B 2 NIEF 3(ATA DMU)E Rs2Ek DMU ££5 -

Downward -benchmarking
Cluster Evaluated Cluster as Benchmark

a [ Cluster 3 }

= - (=D

B _ESH
EAREMHI A NSRRI AL - AR B2 EEE A T - P E DMU #y2th DMU £
AR (HATEE) MmN ARSI ERE -
pirgn > AORATEHY DMU #053 Ry —(E8f > B 1> B 2 NIEE 3>
1) SHEEE 1 BhHy DMU B > DIEE 1~ B 2 F0RE 3(Fr3 DMU)E Ry22EE DMU 455
2) FFERE 2 Ay DMU B > DLEE 2 fIEf 3 {E A2 LE DMU 25
3) aF{EAE 3 HHy DMU B > {£DIEF 3 {F 2tk DMU %4 -
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Upward-benchmarking

Cluster Evaluated Cluster as Benchmark

Cluster 3 (

-

Cluster 3

Cluster 2

Cluster 1

N

R TR RTBHRIRIIM AL ERE B Cluster”

3.3.12 OEER

f£ MaxDEA #fg - {58 FH & a] AE “Results BEIH 5t 7 (0 B P 7 22 A i LH 465

B

B2 Envelopment Model

| Basic Models | Advanced Models | Resulis | Options |

O E

L NENE NL R

BEEEEEOEREEA

iEfficiency Scare

Input Inefciency

Input Radial Inefficiency
Input Nonradial Ineficiency
Qutput Inefiiciency

Qutput Radial Inefficiency

Cutput Nonradial Inefficiency

M < = =

Benchmark()

Tirnes as a benchrmark for another DU
Original Yalue

Radial Maovernent

Slack hiovement

Projection

— Sensitivity Analysis (Dual Solution)
Dual Prices (Shadow Prices)
‘Weight of Inputs and Outputs

Loweer Bound of Reduced Cost

HEEE

Upper Bound of Reduced Cost

score
A
Slack, Projection

Weight, Shadow Price

[ Malmquist Model

Efficiency (f)

Efficiency (- 13

Efficiency (t+ 1)
Efficiency_Fixed Reference [
Efficiency_Global Reference (1)
Efficiency Change
Technological Change

Malmguist Indes

— No optima

v . .

Setscore=1incase of no oplima
Caution
This setting is notreasonahle in some
tases

| Run

| [ cancel

)

3-5 ELAEAIHY PR
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33121 — 4R

RFRAE (Score)
sHEE MaxDEA 1 H 0 7E B8 AZESEEIMEERE » F V(e BIEIE)EZE HZE
TERIASCRAE -

1- AT
FEEE [ (non-oriented) A1 » EARME= 1477y TE Rl

AR FR AE (Scale Efficiency)
FAERR{E=CRS FYRER{E/VRS HYRERE
S5, 33.1.1.1 HHS

BLES#E (Allocative Efficiency)
MaxDEA ¥R E R IECERCRE - (HEsdmE N AFHETE
R ERCRE=A TR E (FMEa SR E - MBS E) R iries E

B
S PR+ A S AR
RARREREE  (RRRA )
_m
== (1-9)
M SR me: (SR A

BARATERE (FRESEREE)

m,

1 N R N
_Ezsi /Xio

i=1

m: % ASSER  my SRS ARSI ¢ NR ORI
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7= R

= LR R AR (L + 7 HH I RS R SR (E

FEH R FERERE (ARESEREE)

=3(p-1

s: EHTEREEE s KA iEEE HEREE
FHIFRATRRE (ARG ERER)
—E 3y
st EHTEREEE s IR EEEE HTEREE © NR orIHEm
2 DMU KL RH

B HEFE DMU HYZEE DMU A (38 (FEILAL R M {H) AEIE2EE DMU 215
MMEECRA 0 Y DMU -

B HAth DMU S RIS

EEE NS D RHEARE) DMUGERE=L)AH » 058 —(E7 % DMU“HHEAL
DMU SEERYRED Ry 00 iR E T R B A 3 efficient in default ) 172 7 HAf, DMU
ETIE IR - sk - #% DMU S ARIZE LIRS i BB RRIE L - R AHTE
DMU pef Bl HAEF T2 EE © — (&5 DMU #7H At DMU ZEERREZ - 533% DMU
{ERIETHYE K -

XA
MEZHT > AT HIET#FE DMU B ARG IRAE -

RTS f&i it

S5, 3.3.1.1.1 #HEzs
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R iaME
A (EH) 1EHYIFIGE -

2 SOHE

ESHER AR S IEEEA - TRERA (B fEERESUEHR » FIRSIERA
ELLEIR D B S TEE S CL I AT EUE - EBFORE( LR BN EBFRE(LH
S

PSR B HHHE
H@HEF RSB GRS s-(IARRREE) N s+(FE LFAEE) - EBFRRE
fET513 Rt > BEEFRE(L TR R -

R E (BAME)
#erFE DMU BYREARNIE T ERD IR E > e HAME -
FHE R > HARME =R a E S R SO E R SR B (E
¥ SBM A - HARE=IRIAE+ RS ENUEE

o, B Ay
DEA EAGREHE D o > B FI v BEASKAELE R -

SR (EFER)
5.3.3.1.2.3 HYEHE A AIRURLE 734

RHS TR RHS LFR
52.3.3.1.2.3 By BB AR AIBURE

3.3.1.2.2 Malmquist BRI ) 54745 R
FedM FH — (i BE A (51 sR gk Malmauist U 3 A4S 58 - ReeA W - 1 BA(BHLG
HA)AD 2 HA(SE R HA)

A RS ~ Uiz~ FPERIUER EAS EE Malmquist F5 RS SR A 44 B — Y R A
#R Malmaquist fERIZAREIEY » G140 © fERA Malmquist FERIEY S35 A o Malmauist 15
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gl “Malmquist Index” » HEE FERCA Malmquist #5585 -

Efficiency(t) » ZAMEME (ARMEESE Malmquist B8

Efficiency(t)i2 DUAHHF2LEAHIATACRIE - B0 - Efficiency(2)2FE 2 IfE2H:
SR 2 BRI -

Efficiency(t-1) » St ERZBERE (FARM4ES K Malmquist 51D
Efficiency(t-1)/2 ART—HITESLLS YRR - #40 > Efficiency(2-1)/2LAEE 1 HifE
ST 2 FHITRCRE -

Efficiency(t+1) > S HTHBEME (FHPMHLESH Malmquist &)
Efficiency(t+1)2 LA F—H{ES LS HAVRERE - 40 > Efficiency(1+1)2LLEE 2 #1
TES S HRYEE 1 HAMRCERE -

Efficiency_Fixed (t) » [l @2 HWAFRE (HREEZSH Malmquist A1)
PUEE R —HAME 2L T EATRERE - a0 st 11 Efficiency_Fixed (2)
SUELLE 1 HAMES LS HVES 2 BARRCRE -

Efficiency_Global (t) - /RS EHBFEE (FARERSH Malmquist £2)
AR AW EACE B—(E R B E 2 LLETEAYRERE - #40 » 415 Efficiency_Global (2)
L1 EARD 2 BAHATE 2 LES HYES 2 BFARURCRE -

AR (RERIE)

Efficiency Change »  X3R{E &1

G R
RS T TRA R SRR

Bign - € 1330 2 BIeREZE(LE
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st 1 L SRR
A = s i

Malmquist 358§
1) MH#S=th

HHARZEE Malmquist F55

_ [ SRS EIRCRIE  ATAURIN SRR T
THEMIR S IRCRE IS b N IR

FHARZEE Malmauist F5E2(1 HH2] 2 1)

{mﬂﬁ@wﬁﬁa@zﬁﬂ&@@X uz/ﬁﬁ{éﬁziﬁt[:ﬁ%lﬁﬁz,ﬁﬂéf&%{ﬁr
DU EE SRR DS b S ek

2) EESLE

AP E 2 AR E
S 5 2 FLACR AR

‘ s G
[ 5 2 tMalmquistfE = ;I[:

LA E 2 LR 2B RCR A
AL € 2 LU TH SR AU RCR

[ 52 2 Lk Malmquistdia £ (LA EI2 )=

3) &EEBIL:

4% HeMalmquistig e 2O 2R S LA

THEMM & RZHACRE

Ll mZ it S RReRa

4= J52: FEMalmquistfia 5 (131 21)238)= PLA R 2 i B LA AR AR
Eps LA

Technological Change > Ffii& (L

MalmquistE %k
RESERI

BRA A=

AR RAEE SRS LR Malmauist $58 ~ S5CRESE (BRI BAVEREE
& H ZARAY - B4
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Fixed MI (1 TO 2) * Fixed M1 (2 TO 3) = Fixed Ml (1 TO 3).
[&] & 2 bk Malmaquist F58(1 HAZ) 2 HA)*[E & 2tk Malmaquist $58(2 HAZ) 3 HA)=[&E
2tk Malmquist $58(1 #A%1 3 £)

554N > PR 2T LAY Malmauist BRI g LR FT TR IR -

Malmgquist &5 5 2 YRR &

o CREE{L(CRS)* L {ig#{L(CRS)=Malmquist f55#(CRS)

o RCR{EZE(L(VRS)*{ir#{E(VRS)=Malmquist 5#(VRS)

e Malmquist #557(CRS)=Malmquist $5&(VRS)* SEMI ( M $5 S R0 E )

o Malmquist f5%(CRS)=Malmquist f5#(VRS)* * SEEC (R{EE(LHYARIARIE )
* SETC (FEifSZ LHYARIERE )

AR IR

Efficiency Change » ZFR{ESE(L (HIECE)
RERAA = SEAUYIR ZHERAE — T Arsi ) 2 R
B > e 1 A% 2 BIeR{ESEEE
AR (L2230 =252 391 1) =4 ISR AR — SR 23R8

Malmquist $58t (HIECE )
2) fEAi=EE

F#F L Malmquist f58= 1/2 *

[(SE AW 2 b EIRCRAE - T a0 208 AE) +
(G AR )RR - TG 2 LT IRCRE)]

FEMBZEL Malmauist $53(L #IEY 2 ) = 12
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[(CALIM 2 i S 2R AE - DAL S L S LR AE) +
(LRI LU S R 1R AE - DI S Lo SRR ) |

2) [EEZLL
[{] 5 2 L Malmauistda 5=25 A A A [ 5 2 LU RCRAE — TR AR [ E 2 SRl

[i5] 5 2 Lk Malmauistfa £ (13 212 1)=
DL € 2 LU R 2R AE — DL 2 2 LU T L RCRAE

3) &AL
4252 ttMalmquista#=45 AR 42 R 2 LU RCRAE — T 4 R 2 LR E
4 52 b Malmaquist$a F (1351 3112350) =
DA a2 LT B 23R A — DL R 2 T B LA R AE
Technological Change - HeAff#8(L (hmEiZ)
BARARfk=Malmauist& % — R AL
CER BRI E sl 2 EEE TR Malmauist $585 - SR EE LR LR T R
JIE = i
Fixed MI (1 TO 2) + Fixed MI (2 TO 3) = Fixed M1 (1 TO 3).
[ € £k Malmaquist $585(1 BA1 2 #) + [E7E 2Eh Malmquist #58(2 HAZI 3 HH)=[
TE 2L Malmquist F585(1 J51%] 3 1)

534N > RIS LAY Malmauist BRI & R P TARAVIEL -

Malmaquist &5 2 ERIRE{R (HIEGE )

o CREE{E(CRS) + Hifrs#{L(CRS)=Malmquist {5§%(CRS)

o BRMEE(L(VRS) +HilrE{L(VRS)=Malmquist f5#(VRS)

e Malmquist $5%7(CRS)=Malmquist $5#(VRS) + SEMI ( M FSEIHIEIE )

e Malmquist F5%7(CRS)=Malmquist $58(VRS) + SEEC ( R ({H % LHVRIEE )
+ SETC (TS LHYIIFRIE )
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A2 H 3.3.1.1.2 EiELRs

3.3.1.2.3 W% DEA 53)j% DEA tERIfH) &5 1
EH 4R DEA AL > [T 4ER84E R BA BB RE S E BT TSR -
E ENRE DEA LAY - B T 4845 R - BAE RN FR SR ERF N TSR -

3.3.1.2.3 A% (BT EMK) SRS

P A2 ) AT EHEB E RS (408 R s2 818 $HBE) ZIENREAABRHS)HTRA
(FEH)EE— AR EIE » BB ARV - X R EHE AR IRER R B RN
BB LR IE 2R -

& RHS #y EFR (Lower Bound A1 Upper Bound ) 7R RHS 732 (il B 9 85 LA
YHBERRIRREREE - ARBHE A RHS 1Y LIRS NIRRT » R 4EES R e dEEs )\
R o

HHEERR AR EHE B EH B CREMFEAY) e A (FE H)HIFEEE - TR sREiEA
A B a B - P A AR EHEBER - HAEEHE AT RE N N R BT
TUEISHIREEEH -

7R AE DEA fEAI o » SHE(ERSAYBURIME AT R RE R R A G ) REE R A
(& B BUB HTRUR I 534 <

3.3.1.3 TR

“Options™ZEIH R HUERH TS DEA FRERIAY—EoAHREEEIE - 41 e 3-6

] Basic Models | Advanced Models | Results | Oplions |

Slack Computation LP precision Export LP
{For Radial Models)

O Earemely High ® None

O one Stage O Hih © Fiist DMU Only
® Two Stage © {Hiedum econmendsd] | © AIDMUs
O Low i
Sel timeoul for solver LP format
[J settimeout Matric format (*.5d)

Lpsolve format (*.1p)
[0 Fied mps format (".mps)

Free mps format (*.mps)

LV 1E+30 FomdmEs A 0 -1E+30 TS/ o
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3-6 ELEBIEAYIEEIH

GHEIRISRREIRE

s B AR MR SR AR P AV K - —fIFI T > AFESCREEEH - E N
Medium(F)BIH]  FEFFHAVAERE R 0 - I HATA AR E 5 0 (YA SEFE T - /]
DI B E - 5 = B (RHIREIE N KB -

A R A (D) B aE 0 A7 ER M —ER N IEBE &R Y
0> 41 0.01 » 45 FH K/ NAYIE S 0 - 411 0.00000001 - [F]RF EAMAYIE A (FEH) BkHE
FREHRORHIEL > $1140 1,000,000 SR > FEKERREERE B T AVEIL T SEE0RE]
FIREREER M AT FISER > SR P IR M E TR R LM (LP numerical
failure)” B F H| VT FZ SERR(LP infeasible)” YA - Ryt iSMEFICHIIR - (RATLL DA
AN R O > 2)RFRR B SR A 1 3 B Ry = B =5

RE /NS

B 16 SR R N -

PRAR N BT AT B &

PR RIS - i B (BT A R A R AT S B 7355 B SR
B

b1, CCR f%1 2451 -

R FEL LT TR B 7 AR AR 2

T P F 1 E AR e B s

min 6—g(es” +es*)1

s — PRy H R min 0 |

FEEREIPEELHT H B maxes™ + es’

WIRA T E PR PSR 7757 > HI] MaxDEA H3E 1755 —fEERHYRAAY -

52



T i

AR (B - ATDUBHRIE SRR NEDRSCRERE Ry 1 - SARRYIRIUE R
HRER ~ Malmquist ~ HET2EE (RIFEAESIERIEE 2L ) S -
L R R RN GRS - A o SRS BRAEEGET RN -

R AR TR

i LAY SR VAR BT EUAE —REAREC © FERAS U txt) - mps AR (*.mps)AT Ip #52(
(*.Ip) - 1= AR BT A B HYEE P (58 P — AR ETS. (4140 Lingo ) sR4RES EETHY DEA
fRAL

AT LU S —(E DMU HURETTHE - ] Dt AT DMU BYAEEDGE > e 2L
RAPAEm LR E G TERIhRE (Rt R ETRE) - BR 7 DEA BERIRSR MRS TS - 1280
R HFEFERR AR i ELfE T H AR B E R SR RS R - (35 MaxDEA

Linear Programming Manual)

B B SRAR 18] PR 1

s B GRMEAR BT R AR AR ]« EOKERI e 1 S B IR 2 A 1 S R (B

3 SRERE E B -
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3.3.2 FeF Ry

3.3.2.1 HERYEETH

3.3.2.1.1 EptEETE

E5 Multiplier Model

Basic Models  Ag d Model

Orientation

O output-orientes

oy 1te | Ooti |

P

RTS {Returns to Scale)

®

' Constant (CRS)
Variable (VRS)

O 0O

Nonincreasing (NIRS)

Nondecreasing (NIRS)

c O

Generalized (GRS)

Free Vanable

|
— neal

i}

(O Scale Efficiency (CRS and VRS)

CCA Model: Distance = Radial, Orientation = Inget o Output, Returns to Scale = Constant;
BCC Model: Distance = Radial, Orertation = Input or Output, Retuns 1o Scale = Variable

[ Run ] [ Cancel ]

3-T(A) FREHAIH LRSI

ES Multiplier Model
Basic HndelaJ Advanced Models ‘Resultsl Options

Panel Data

[ maimouist

O wingow migtn [ 2 )

Customized Benchmarking Extended Models
L' peAbycluster O superEmicizncy

Zmss Efficiency

O
] Resticted Multiplier (Type )
O Restricted Multiplier {Type I

O customized Variable Benchmarks
[] Customized Fized Benchmarks

Run | I Cancel ]

3-7(B) FREIHARIA i fre 18ETH
B A F IBE T 7 A i A AR IBE T (2 [ A B AR S ) PO R B TH N 0 0 » (HEL A&

RIS R -

SR R fEE () ) R A RIZE ) - B e B AR AU AL > U2

GRS 19 & 3T AR R -
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3.3.2.1.2 JEmEsE

XX ZE (Cross Efficiency)

FERC SBR[ 15T R DMU BYHRIRERES N Bt R SRR A -
WIS DMU g A aH 252 {i » FE45E SR i ig & A SR EEEE -

T ¢ SRREIE AL AT (BRI AE 2 S AR R0 T SE A5 SRR (E A M — » TR RS
PEEL T ARE A SR iE— [ - (2. 3.3.2.3)

{EBERIER (Assurance Region)
R REEL R

BB TEHRN= WA EZREE (ERSRENRT)

FRE BRI

SEFATT

Podinovski VV. Production trade-offs and weight restrictions in data envelopment
analysis. J Oper Res Soc. 2004; 55(12): 1311-22

WELAFRER (Restricted Multiplier)

1t MaxDEA #f g A i QY s - | BRI AU - REERQY s IR & IR
A (EH) HUREE Z EEHETTEUR - f£—EE SRt Ry Prag i el A5 4 (Assurance Region

model) -

| BUETRE A RAA AR R IE A () RESERVELHEITEUSR » 401 ¢

Lls%sul

L, < <u,

i 1 IR AR E S IH A B A () SRTARERERA () ZHHEL
BUIETTEIR > B0 - A FIEFR AFIZED > AT DU R S E RV EEBIE L T EYR

01<— "% <03
VX +V,X, ’
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RETAERA (EH) WFEEHHET 78R JIEA (B fISTEREELHRAY LR 21
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5 Ed Inputi w I Input? w 5 2 =]
* < & v g
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M FH = = Export... &) - +

+
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CCR A Sy 3] »
max 6= 'Y,
st vix, =1
u'Y —v'X <0
w,v=0(0r u,v=e)
AL EEEFRORHERTE DMU #Y2:LE DMU -
F IS AR gl Ry n] SR LEAEAY(Zhu 3> 2009) - R B IR LS R > 218 DMU

EEHRYEE DMU E ] DUE2EE DMU (/%% lambda>0) » 7] DI E2EE DMU (14
#r lambda=0) -

[ %E 2 EE AR ATZ I —{E 224 DMU 38 R i tH DMU HYEE 2 EEP)((Zhu J >
2009) -t LLfE A [FIHY CCR AL R -

max &= u'y,

st v'x, =1
u'Y —v' X' =0
u'Y" —v'X"<0

w,v=>0(0or u,v=e)
f FoREESLE DMU - n FoRIREE (R 8) 2L DMU -
WIS AR 2 2 EEIE AL HY H AR e

max&=u'y, |

Ry
mnéd=u'y, .
SR AALHYE E S LRI T e i/ IMERYEE A (ZhuJ > 2009) -
 E R A ot w DS (D A -
AJsE S PR EEIE W] DURE A T B A AU AR AR AT A4 & - [EE 2 ELA I AT DL
JEFH R TREHE AL FT A 4HE -
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EE CAREE 2L DMU SREAE - & HEREA AR RS -

3.3.22 iR
8] Multiplier Model = B @
Basic Models | Adv d Models Results .Oplions
Malmaquist Model Result Decimals

¥ Score (EMciency) Score 5 |
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¥ Optimal Weight BSsnt =
| Weighted Input/Output Value E [

Weighted Value
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Ho optima
Dual Solution P
1 ~— Setscore=1Incaseof nooptima
Y| Benchmark(h)
4| Projection Caution:
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3.3.2.3 HAhiEDR

EER T BRI BRIEAR L - PR ERYE “REEETREOTE M TR R TR
R SHNEWINT e B8 -
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BANE: ZEM

MaxDEA is developed on the basis of the following (but not confined to the following) books on Data

Envelopment Analysis.

Cooper W W, Seiford L M and Zhu J. Handbook on Data Envelopment Analysis,Springer (Kluwer

Academic Publishers), Boston, 2004
Cooper W W » Seiford L M > Tone K. Data Envelopment Analysis: A Comprehensive Text with Models,
Applications, References and DEA-Solver Software. New York: Springer Science+Business Media, LLC,

2007

Zhu J. Quantitative Models for Performance Evaluation and Benchmarking: DEA with Spreadsheets, 2nd

Edition, Springer, Boston, 2009
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