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e N EEAE FEAE T, ol Ml A8 AL dEFaTME S
Aol met eho 2 B8 4lskd 5 ok olgf st Holl A dH AR A} 487
oA &g FoF AAH gu g 2=

HAANA Y EEAS dutH o g @Au| & ate) dRjofito] os) H7hE A
gk, AR o] BB HCl stetele RSB EEd A AN &S
AAH3s] HAEAIE A HEFHF7IPL Baolgs dwe & giA "o
Baumol and Bradford(1970)" &= 7199 AMF2dm SHA 710 A 219le] &

&2 Wi 123l Ramsey 7HAAAS 72dedch Ramsey 7FA A A=

oh&3 o] R E

VI:‘(P,-"MC,)
Pl

=k, (1)
AN Py, MG, i, kic 2VZ 815 19 A4, S48 L, A A,
Ramsey number 24, Ramsey 7}A# A7} & 13t vl R E 229 Ram-
sey number7} F <4 st ol shrh= Zol},

WHE HollA, HEsd 8ol B T dite T2 ol 4
dA=d, HEA S 2= Primeaux and Nelson(1980):, Hayashi et al.
(1985)*, Karlson(1986)*, Wenders(1986)", Nelson et al.(1987)". Nelson

1) Baumol, W.J. and Bradford, D.F., “Optimal Departures from Marginal Cost pricing”,
American Economic Review, June 1970.

2) Primeaux, JR. W.J., Nelson, R.A., *An Examination of Price Discrimination and Inter-
nal Subsidization by Electric Utilities”, Southern Economic Journal, July 1989, pp.
84-99.

3) Hayashi, P.M., Sevir, M. and Trapani. J]. M., “Pricing Efficiency under Rate-of-Re
turn Regulation : Some Empirical Evidence for the Electric Utility Industry”, Souther-
n Economic Journal, Vol. 51, January 1985, pp. 776-792.

4) Karlson, S_H., “Multiple-Output Production and Pricing in Electric Utilities”, Souther-
n Economic ]ouma] Vol. 53, july 1986, pp. 73-86.

5) Wenders, J.T, “Economic Efficiency and Income Distribution in the Electric Utility
Industry”, Southern Economic Journal, Vol. 52, Apirl 1986,

6) Nelson, J.P., Roberts, M.J. and Tromp, E.D.. “An Analysis of Ramsey Pricing in Elec-
tric Utilities”, in M. A, Crew, ed., Regulating Utilities in an Era of Deregulation (Lon-
don : Macmillan, 1987)
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¢c= f(x)exp (v + u)

Ramsey Numbers and the Role of Competing Inter-

7) Nelson, J.P. and Roberts, M.J .,

, Quarterly Review of Economics and Busi-

n

est Groups in Electric Utility Regulation

ness, Val. 29, 1989. pp. 21-42,
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B #25E v8e Jehl o o= WA @48 (white noise) & E A 7
Zparo)n wi= Bl 84S A9 sle nonnegative @ 2hgtolt), o] 2 FH u]&
x)ol il

H &84S explu), u ) 09 ¢lste] Y e}

&/ B e (Corrected Ordinary Least Square Method)oll ¢18led 7435 &he},
BAHEE G BIER/ETES 25 w2t 0] BXFTFE AP 2458 A
S 273t} Aigner et al. (1977)* 9+ Meeusen and van den Broeck (1977)¢
& A 4E ¥ (exponential distribution) 2} %Xéﬁ% (half-normal distri-
bution) & 7FA3stal 9le.¥ Stevenson(1980)'"& HH A+ E (truncated
normal distribution) ¢} 7ol E (gamma distribution) 7}24 5 01] Z4aha
At Olsen, et al(1980) 0 W2, FYsko] F84 WHolA F e & 3
ol7F itk & ATolA e FAWAC] He 2Ee] Bkt -?Xéi’P‘éO]
G FAHALGSHE FHEHOZA Aoy

EER/EFHES Richmond(1974) el &fate] 2o AAJH Wy o2 of7]
A& Forsund et al.(1980)%' 3 Olsen et al. (1980) & #2sbod A7) sha =}
stoh o] Whilel whe FY AL 2dAlR AR AN g 544

a

3 FP Aol A EEEC REQl (2)4 9 el
i

m‘m

v+u— p) (3)

8) Aigner, D, C.A.K. Lovell and P. Schmidt, “Formulation and estimation of stochastic
frontier production function models”, Journal of Econometrics 6, 1977.
9) Meeusen, W, and J. van den Broeck, “Efficiency estimation from Cobb-Douglas pro-
duction functions with composed error”, International Economic Review 18, no. 2.
June 1977.
10) Stevenson, Rodney E., “Likelihood functions for generalized stochastic frontier esti-
mation”, Journal of Econometrics 13, 1980, pp. 57-66

11) Richmond, J., “Estimating the efficiency of production”, International economic Re-
view 15, no. 2, June 1974, pp. 515-521.

12) Forsund, F.R.,, C.A K Lovell & Schmidt. p.. A Survey of Frontier Production Func-
tion and of their Relationship to Efficiency Measurement”™, Journal of Econometrics
13, 1980.

13) Olsen, J.A., Schmidt, P. and Waldman, D.M., “A Monte Carlo Study of Estimation
of Stochastic Frontier Production Functions”, Journal of Econometrics, Vol 13. 1980.
pp. 67-82.
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001, x7} 0o} ol sl HPolaka 7}

E(u) > 0, E(vtu—p) =

A7) M u

(moment condition)& Y&

Ashd In [ f(x) 17} o}
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Yrrg o] HALES vebdT = (4) 2] o g Bl &

ol g
of A7 2 gara o] chal Thet 2 ] SulF 5AS A

i
i)
l

s, =1y + E‘, v Inw; + ,2{ 0, Ingq, +v, 1=1,---,n (5)

3. Ramsey TH|E &=

(A3 (5)AE 7HA L FAHEE ©&3e o JoAM §7bA] bR H
2, @AME] 2718 2HAE AL B, 8, £,7F (4) 2ol wt YERYY] g7
of ol & Aol dalre FH A eyt ol Fojcth olgje &

A H-& | dst7] 215t Nelson et al. (1987) & A A2 A Fol| A 7} A o] e &
BARRL e A Y S BYEte] 3% A A8k o, Ramsey <9

Bl e re, thedt 22 7HA(P) 3 gHAH 8 (MC) of SHA 258 mEd)

Po= MC (1—k L) i=1,-m (6)
’71

—

A7) M k, ne 77 M2 1% 79 Ramsey number 9} 7hA g Aolt) (4

e FuEEFE dHANIFOR n R, dANE MCe HES de
ct.
MC = aC/aq,
anC . C
dng g
=[ﬂ,+%ﬂl,lnq,+§6,,lnw,]% (7)

(7)2& (6) 4l i3k th2-9] Ramsey tka LEHIERC L& Hh

(/3+2ﬂ,, nq,+2 6, lnw,) (l—k,L)‘H-e;; i=1,--m  (8)
r’x
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(8)42, 787t 15 i2HY 42 79 v §1]Fo] Aak-u] & whel A
#} mark-up fact0r9] H 3 AR stth= Ao},

sey number} A8 ¢ g o] JFAGE Aol #-9-Frh

o
1o
2 o

7] A} mark-up factor¥ Ram-

X

ol

4. 9 JpA 24 A g

1

o = 2 oo
7| EAQ 2L T TAZ o]Fofx} WA, Zellerd ITSUR(Iterat-

ive Seemingly Unrelated Regressions) %S o] 85t #% B, HAaEH
B LEHER 2213 Ramsey KB EHER S SAAAE 438t} o
W QAH]E B A o] e gt 0] Hu = Z"o”é 2 F s A9l
of &t £ *1% =Eu]E v S 5
GA A dojA =
gyc] e ) ] 313 o]

(4)4], (5)4], B)Aez TAYE 28-S Untd (unrestricted)ol e}t &
o), ¢19] A A x}oll 7] =38kl homogeneity, separability, Klein-Cobb-Doug-
las 59 FrFef(ALFe)) ol e BEBES FHL 5 Ak (4) 4o o
& Homogeneity 9] A o} th& 2} 0] H 3 Hr} '

F3.9
iih)
rﬂ ).]1
£ o

W3} separahility ¢ A ek&0

14) B e A H g v 3wyl ook Zytstd Mg uad 2EEug I
o H]-8-3+4= 9] homogeneity A2z 71L& o} o}

< dlnC — A
1121 ¢ln g, e
o A AvtA e — kR A8 S 6, =00=1,- . mlo] o] Wube )
i1
ovz 3 6,=0(0G=] 2 ,n)el mlel 27 F 17031 redundant 3t}
7=1

Z (n—=1)7f7to] Zg 2 olr},
16) ¢/81Inw, ((8ln C/élng; ) /(8ln C/¢ln g, ))=0 (i, k=1, 2,--.m) (=1, 2, n)
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i

T (dummy variable )& AF&3ted A 2] s} o}

Hl 8215 = st d e -gale] B i) 29k & A2 o) 2t o]
L3R 2 E 828 = 19803 71 ©ul B A =2 deflatesdtich oA

StARTh webM Au A S Hele o /kWh2 18

e S alv) Yt s Ao ek v &g AREFo R ool
stedl B Ao g i RE ] el AR (4 af) 1 =] Ak o]
to 2 7MY elgon Bl AR ()2 27| 3RS w2724~ deflate
g & ERIAE Y tisted e A Fol s #En[ o2 ThFEkela 2] ap e
et = migel agfls A&k olg A 4&8 el akL o vj&u 1
7122 o) B8-S @etal oAvio] UbdAuE Hsted FaEu &g AEES

©
ooz Awd Bo1E e 4; $EE 5 oglon R Al (kW)
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7 e oo 5L ol gsdr)
FRAGZA(HR), A FA), HGE R
20) ool9} P xE A B EE e g “AHE NG o A A vt
Tl A BAA Y, 1993, 6.2 W ) v S5tk
o Aol a3 le 3 ALl o) 2h-2-2 F &8t
21) oA, RMENTE TR HIR, WA A A, 1987, 7.
ot FAl BrldEFod S 1991, 12.
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2l 47, separability, homogeneity, Klein-Cob-

Z
e
b-DouglasE 717+ 43 & Wl FH A3} (& Dol Fo{d v e 29

— —a
of glelM FAAS Felde vl £ Aog vewd, F4d vl &
F7h ol& Fa7) s, Q4HE Blg g Aol ko] 0 14kl of gk

FAl Ak st (& 1ol A

y &= i
ojghe 2Tl BF FHHIL oSS BT Ak

(e}
2 Hrbsh® Aok dury el 4 FE At E ] determinant & 2t
7|l B QU] 2o eba, TS Bz o] sala sk rEl i i=(]Qx)

/1Qul) THoleh oWl AREAL —2ln it 2HTE wfEn F{Es =

A3l Aeke] o} gt e EH P S ol &3 WA 2 e (G 20 ?OW 3
=3
CE ) H|8Eee HlF =34
FAAF Unrestricted Homogeneity Separability Klein-Cobb-Douglas
a, —2.2825 —2.3063 —3.7738 —4.3394
(—1.62) (—22.35) (—2.33) (—37.67)
A 0.4731 0.6470 0.9777 0.4157
(2.71) (17.38) (4.85) (38.25)
B> 0.2938 0.2271 0.2060 0.4284
(1.78) (5.87) (1.12) (63.04)
Bu 0.1664 0.20000 0.1762
(10.57) (12.02) (7.95)
B —0.1417 —0.1999 —0.2251
(—8.01) (—12.02) (—=0.04)
B 0.1386 0.20000 0.2400
(5.80) (12.02) (8.31)
o1 —{(.0569 —0.0268
(—6.66) (—2.53)

22) A e Aol e AAFAEAL AU HOR FoiHTh
23) SEM AR A1 ok Aok AhahA) ge drduE 71F02 dok
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gEPHE N3 Ale

E2R AT Unrestricted Homogeneity Separability  [Klein-Cobb-Douglas
O 0.0353 0.0268
(3.28) (2.53)
0 —0.0100 0.0008
(—2.54) (0.13)
0, —0.0351 -0.0008
(—6.45) {—=0.13)
0 0.0669 0.0260
(10.83) (4.61)
0y, —0.0002 -~0.0260
(—0.02) (—4.61)
o —0.0934 ~0.3560 —0.3450 0.5721
(—1.31) (—9.37) (—9.25) (87.11)
Y2 0.4490 0.0770 0.0699 0.0960
(14.52) (3.68) (3.39) (24.67)
Y3 0.6444 1.2790 1.2751 0.3319
(12.24) (56.16) (58.07) (36.16)
Y1 0.2074 0.2162 0.2164
(20.97) (18.20) (18.09)
Y1z —0.0485 —0.0382 —0.0371
(—11.94) (—5.69) (—5.53)
Y13 —0.1589 -0.1780 —(.1793
(—22.76) (~28.24) (—28.16)
V2 0.0904 0.0626 0.0630
(38.39) (14.75) (14.91)
i) —0.0418 —0.0244 —0.0259
(—17.34) (—7.43) (—=7.67)
7% 0.2006 0.2024 0.2052
(36.63) (43.74) (43.31)
) —0.0188 —0.0198 —0.0178 0.0455
(—2.46) (—2.36) (—2.28) (2.52)
Jy 0.0057 0.0044 0.0007 0.0024
(0.72) (0.50) (0,09) (0.1
05 —0.0259 —0.0286 —0.0187 0.0091
(—3.27) (—3.22) (—2.30) (0.50)
log |a\ —14.7668 —40.8671 ~40.4198 —34.3344
ZF 1) ok 9l
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{H 2) Restricted 2&2| X arttiax A2

A B A X A oko] A4 x> £9 71+ (1% 3ol 4])
homogeneity 124.79 4 13.28
separability 139.10 4 13.28
Klein-Cobb-Douglas 333.84 10 23.21

(% 20l =2 A 28 7}3k sk %EW} S 712 o g ol whebA
unrestricted & €] of BBV BFE S v E B2 A A e, 4
A7) i) AP A o2 A okE Yl 7)3% 1 ElGAdel AodH Aoz i
7hE o}

A2 71E- 9 Ramsey number = n Pi—MG) /Pi=kio 2 Fo17t} R

R#BE(MC)o) 2RHPo g Fojz 7t Aere A 3lo] A Ramsey number
(ki) o] Alko] 7} g3, et Ao 744 +F & Ramsey 7}A +F 7 Bl u g
o 2 EIgS] AENS e Hryte 4 Qi) ¥ Ramsey number ] 3tel
A A 2= (R 3l FolA 3
(E 3) 5 2Y Ramsey number
9 g t 9 8 N

Ramsey number 0.1679(0.1413) 0.0731(0.0325) 0.0362(0.0799)

T ) €] 3k standard errors& ebgich,

et REHES 75171 dstod =
t}. standard error ¥ Ramsey number&

3l § 7 glo] BALS AlEsto 2 M

% 2] 9] standard error 7} %

Taylor series A 7jof 2] 5l

)
ko
o

x
ot
o

8T}, Ramsey number @} Taylor series

24) 7t RE O AR AA E thE i go] AEHA
homogeneity : 124,79=(—40.8671—(— 44.7668) x 32
separability : 139.10=(—40.4198— ( —44.7668}) x 32
Klein-Cobb-Douglas : 333.84=(—34.3344 ~ ( —44.7668) ) x 32
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