Frontier¥,)




TSPV



V. Koopman & Debereo
Y. Technical Efficiency
Y. Allocative Efficiency

AE

TE



(Y)
F(ax,,axy) = aF (x,,xy) (CRS)
F(Qﬁx,,dxv) > aF(xH'xV) (IRS)
F(ax,, o) < aF (x,,xy) (DRS)
(CRS)
(
y=y)
y=y)

y =F(x,x,)= Fdx, + Fldx, = + = MRTS = dx, __ K

dx, F'

\ . Return to Scale
Y . Isoquant

(X,

Xy)

Xy, Xy



BF B

OB
04

- 7E = OB
04

. OF
" OB

OF
OB



DE D!E!
C B
EE=TE, x 4E, = 98, OF _OF
04 OB 04
()
) SS'
(A,B,CaD)

) . Total Economic Efficiency






n
Y, = Zazij Té;
i=)

n

\
Za.x..—y.:—g_ s =
e i J J -

min a. +oaXx +oxt..+ta x

m--m

a. +oX, + Xy, t... ta,x, 2

a,+ox, tox, t..+ta,x, 2y,

m--mn

Xy

=



TE

Mll’l Z[y[_f;(x\’xY""’anﬂ)]Y7

s.t Y < f(x\’xv’---axn:ﬂ)

TE

Lnyi :Lnf(xi,ﬂ)+€i,ei >

B

TR

Vi

TP

TR



e=u,—v,
ui
Vi = Vi 51:
Lny, = LnA+oa,LnX,, +...+ o, LnX,, +e, , € =u —v,
ei
(MLE)
LnTE -V, =Lny,—Lnp, , TE=2

Yi

). White Noise



TC:(y:W:Z:t)+ei

t )
vl 511"
Vi ui
Vi =)zt w,
+
+
LAC




LnTe = p. + ﬂii Lny , + ﬂii Lnw , +y, T, + %ﬂz (Lny )" +
. o ‘ Y ¥
%ﬂ(l’nw isr)Y + %Q.WTW + ﬂiiz Z Lny i.rthW ist + ﬂiQist
i=) i=Y

A A A
Z Lny ist Tsf + ﬂi]/stz Lnw ist + Tsf + QIZ Lnz ist + uit + Vif
i=) i=\ i=\

t,s,1

+ + + ' TC

i "t



Frontier¥.)

LR
A

A==XLn[L(H.)/ L(H )]} = ={La[L(H )] - La[L(H.)]}
L(H,),L(H.)

X" A H. . H,

) . Technical Change
Y . Like Lihood Ratio



vy = VEXPL-n(t =)}

Y
Vit ~ N(mlt’§V )

11

v, =0+

Z,

6,

its

M
z Zits
i=)

11,1

H

o

S
I

Zy

="
AT

N
Il



()

(7 =-1

t
/ / / B.
/ / / log ( )| B
- / - log ( )| B
/ / / log ( )| B
/ / / log ( ) By
- / - B
/ / -/ log ( ) * log ( )| B
-/ / -/ log ( )*log ( )| B
/ / / log ( )*log ( ) B,
-/ / -/ J*log ( )| B

log (
-/ / B,.
iy / . ) * log ( )| &,
log (

/ / y log ( J*log ( ) B
I / Jelog A




- / - log ( J*log ( )| B,
A J*log ' s,
log (
/ / / log J*log ( )| g,
_ / _ log ( ) B,
;o / log PO,
-/ / -/ log ( )*( ) By«
Iy / log ( O B,
Log like lihood A x"
H. ﬂi(\ =Bi=Bry=" / / /
i=0o
Hy | Bl #Bi# Bru /
i=)




Log like lihood
=
H- 7st:0st:ﬂi]/st:. /
i=)
60 " . /
Hy | 7470, # By, #
/
Br=px=pr=pr="
Log like lihood
H Bi=+  i),..¥ /
H, Bi# /
Log like lihood
H. ,U = ¢ /

H, HFE /







~ Y~~~

~




/ /
/ /
/ /
/ /
/ /
/ /

) . Elasticity
Y . Return to Scale




«

»




TSP.N

Vi =f(T,D\,Dy) T = D, = po=( = )
( ) t
C = +/ /
= 7/ ]
D, +/ /
Dy -/ _













(

Afriat, SN. (Y4VYY). “Efficiency Estimation of Production Function”. International
Economic Rewiew. Y. p. 0Y¥,

Aigner D.J. and Chu, S.F. (Y47A). “On Estimating the Industry Production Function”.
American Economic Review. &\, p. AY),

Aigner, D. J. and Lovell, C.A.K and Schmidt, P. (144V). “Formulation and Eastimation
of Stochastic Frontier Production Function Models”. Journal Economrtics. pp. YY-YY.

Bravo-Ureta, B. E. and Rieger, L. (Y%%:). “Alternative Production Frontier
Methodologies and Dairy Efficiency”. Journal of Agric Tural Econmics. ¥). pp. Y)A-
ARR

Farrell, M. J. (Y30Y). “The Measurement of Productive”. Journal of Royal Statistical
Society. (A, General) Y+, Part IIL. pp. Yo¥-YAY,

Green W.H. (Y9A+). “Maximum Likelihood Estimation of Econometric Frontier
Function”. Journal of Economic. Y. pp. YY-87.

Jondrow, J Lovell, C.A K, Materov, 1.S. and Schmidt, p. (Y49+). On the Estimation of
Technical in Efficieny in Stochestic Fronter Production Model. Journal of
Econometric. pp. YV7-YAY,

Jondrow, J. Lovell, C.A.K, Materov, 1.S. and Schmidt, P. (Y34+). “On the Estimation of
Technical in Efficiency in Stochestic Frontier Production Model”. Journal of
Econometric. pp. YY7-YAT,

Kumbbakar, S.C. (Y3%A). “Estination of Input-Speafic Technical and Allocative
Inefficiency in Stochestic Frontier Models”. Oxford Economic Papers, ¥+.p YVo.

Mays, D-Harris, C. and Lansbury, M. (Y33Y). Inefficiency in Industry. Haivester Wheat
Sheaf. Londen. pp. ¥+-oY.

Tim Golli. A Guide to Frorlier Version ¥,), A Computer for Stochestic Frontier
Production and Cost Function, University of New England Armidule. pp. ¥-)+.

Timmer, C. P. (Y33V). “Using a Probabilistic Frontier Production Function to Measuring
Technical Inefficiency”. Journal of Political Economy. Y4. p. YAY,



