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(Data Envelopment Analysis : DEA)
MalmquistigiZ
inputs & outputsD B SR (H 5 W IZEERM)
Z{t & V) #hE M4 % 5
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NWNIZAMYy Y - T77RA—-F
Corrected Ordinary Squares  (COLS)
7Y T4 TR
X707 4 7EAK
M= Bl R

DEAD G
INFE—TE
min QCCR
subject to: yi—YA<0,
A=0,

AE R

min QBCC

HBCCxl- — XA > 0,
subjectto: y; — YA <0,
e'A=1,1>0.

x; for the input vector and y; for the output vector
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Corrected Ordinary Squares  (COLS)
f(x): #8274 5 1IXOLS  Infficiency = ¢; — Max(e;)
7R T 1 TR
flx): ML —€;~g(€;) nonnegative valued
distribution
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EN7AYT4T7EE fO): ML € = —u; +v;
u;~g(e;) :nonnegative valued distribution
v;~normal
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Corrected Ordinary Squares  (COLS)

WA EIIEFNICRN_FEETHD
RABREEIIRNERE LB S T-EEDRTRD
y REEICKE{ZESIND

EHIE HHEELEL) OAHTHEYZFMET S
EHIEL N inputs & outputs D BRI
HEHRE LB EHTHE




R M H5AEE?
NWNIZAMYy g - F77A—FITHOWVWTIE?
70> 74 7R

FENREICEAL THhZ2RE :
FIERSHCIMTERS]), EBSW, Hr~a%h
REFEDELI L OHVWERSHZIRE

ZLRERLIRNLEESF CAEERD)
FIERDH&IER DT : WREBEEIIHRK
YIBTER BT H 2o HBIERKTIEEL

WERMEFE FHMEIT HAEIE?
NWNIZAMY Yy - F77A—=FITHOWVWTIE?
78Y7 4 7EAY
HETAEEIRLEICES
HEREEICKELEEIND
EHAERELRH DD TIEHLH?

B DoutpuslcH L L= ELDEFET S




MM FFEMTHAEIE?
NWNIZAMNY)y Y « P7A—=FIZTHOWVWTIE?
RN 7OV T 4 7R

7071 TEBOUNE
FRAREDEFEZRRLERSTLRE

HEAEIIRALE BOLEIFPKELLEDIRZKHTWNDS)
BEHOS

& PIZIFRN_"FEDHRETIELLTHAS L
BRDE—XAV FHPEFERELEESHTEWESICIE
REHEDNINRETHERTEE LS

HEERRAEICLDHHLEFET S (FROTOFHZHIHEL T S)

ZLOERMARTEDLDNTHEYER? L E->TWVS

EEMETE ST HAEE?
NWNIZAM)y Y - 770—F
M = [E])E

REBICOMZEREL WV
BEICIEEI - NFAXA M)y ILFE

LEERROHERT AR L g L




A= EFEDRIE R
BHLMENTHEIEFEVWSIEZIHITHLW?
ERTETILDZE

PR DWEHENRKRET S
5 Z 1X Efi190% & 95% DR A EERT B
B Doutpusixtic L =¥5EL DEER ?

RIS A4S L s WAMLRICEE Y 5 iRtk
bEET BHRBALHH S B3 LHELFRE?

X2 mEMIOLTFEHEHIALTETFIEEVDA?
RN 7AYT 1 7R
ZLDEIMETHEOLNTEYER?2ELE-TWS

ENTOBRE L VI =K
MENLBEELRDOH?

MEHODMIZEALREDH?
S N6 ?




The Normal-Half Normal Model

v; ~ iid N(0, 02)
u; ~ iid N(0, 62), that is, as nonnegative half normal

v; and u; are distributed independently of each other, and of
regressors.

Then the joint distribution of v; and u; can be

2 v: o u?
O, 0y, exp 202  20%

Since e = v — u, the joint density for u and € is

2 2
f(e,u)=2 2 exp(—(e_l_u) u )

2 9.2
205 204

f(v,u) =




©=20(9 ()

Ao

where o = (62 4 02)/z and 1 = %/, and ¢(-) and ®(-) are the
standard normal density distribution and cumulative
distribution. We can estimate the probability P(e < 0) by
calculating the following integration:

[ tode={ 2o(E)o(-2)ae

— 00

The Normal-Exponential Model
Since e = v — u, the joint density for u and € is

e ) 1 ( (e+uw)? u )
€,uU) =——exp| — ——
V2mo,0, P 20 Ou

The marginal density function of € is obtained by integrating u
out of f(e,u), which is

1 e A? €
f(E) = <0'_> exp <0_— + ?> o <O'_ - ﬂ.)

where 2 = 7/,




The Normal-Truncated Normal Model

fe) = %qﬁ (Ezﬂ)q’(%ﬂ‘%) [q’ (‘%)]_1

where ¢ = (62 4+ 62)/z and 1 = %/,

STATAIZ. u;=z/y DOTF—XHLEFL T NS

efl2a: yi=f(x)+e & pj=2z'y
ZHRDODEXTTXRTEZSH?

STATAIZ, u;=2z/y DT—RHEFL TN

Eff2a: y;=fx)+e & p=2z'y
“HRDIEXTTCEXRTESEH?

== tf( 2] - el

yi=xiB+e€¢ & p=x;'y Dr—2RK

E(y;)

-1
o XiY X'y Oy (x;'y)? ;
B lq’(_ o )] m"x”<_ 203 >[¢(_




Stfi2b: #EESHhE f(x) &
ENLEFOEERBLEEZITIVLOD

Bl RESRSTHOR, HENLIHD HTRE =

the probability P(e > 0) by calculating the following
integration:

@ 02 e €
JO f(E)dE = f_oog(l) (E) o (— a) de

EES3EZBD, bLAATELYS0%UATTIEHZH -

Kumbhakar, S. C., & Lovell, C. K. (2003). Stochastic frontier analysis.

Cambridge university press. &£ V)

Figure 3.3 Normal-Half Normal Distributions




Kumbhakar, S. C., & Lovell, C. K. (2003). Stochastic frontier analysis.
Cambridge university press. & V)

Figure 3.4 Normal-Exponential Distributions
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1.00 1.00 25.0 23.8
0.40 2.50 12.1 12.7
0.20 5.00 6.3 7.1
0.13 7.50 4.2 4.9
0.10 10.00 3.2 3.8
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