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A AL AT HLE A B TA EAE <n Ytk 2 FAAAME 53 A F

Tol e A4 2FEF E WILAEA N FWdn k. A AE ol EAE A3
71 1% e Fio R AstExAdde FASA &3 geon, o 2 AsE £
AR S7HS 1988 FH 199671A1 8AFUL 19.6% @ A== E3ivh 1996d AA
AgAle AleHE BRE2 Wadt Hl&EH 34.1%9 @3tz Sith

ojgh Zol B nFFT viF F£F FREo] ASHE ID de AWM= M e
o 171 AE(, 2, 3, 434) S EI3E XA TAIE Ao A4 A= 44T A%
do] A} e, ol F= AHE A FAED FAEY F URES AAAFl okd A9
Agos F9 U BE Ao d2F ARFE WEoithy =3 AEFAe 9dFd F

=
A WREE AAsE 255U TRE #98e 2F5F] MY 5 TIHE 25
HEE BIWTFU G Bk 43 Re £F, 3 FIPANSEG 4 ¥E $F9) 2

A3 7] Wt ?

* A Sk TR AR AlEER

A ERE BEARR HIERE e

1) B3 - A3E(1995 p. 11T ©|ETF - $9%7 - ARA (1996, pp.24-26)°] w=d 17] X4 A
A (1971~1985) ol AR FAGY] 22 3,926 9 (1986 BWH71E) F AAAFTL 26.4%°) B3}
& ubd dAbgol UrR] 73.6%E AAslx Sith o2 QA3 AT A }EFAY FAEY F da
F A8 AHEHA U FYo] & 50%E AT YT Aol
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AR A HENE AT AP B A F2 Thedl F gere A3
st s YehY A, A4 -84 A4 T2H BYE B AW P B 5E ¥
She FPANEE Hasss detolth 4, ASALFS A AUue T3 ARPL WY
e SEAM dle) Be RR(F 27HIAN ARs AR Bae deF el
%) ¢ WMol $Eoe A4S el

W AR mEE e FOPHE $AHCR Algslel dotn FEen Utk A
X

o

lo
o

\1?(.'4

glo

ZH &3 Fole otk A, AFEFAN] AFT2E AAFQ F22%, & /P&
Hasglste WUekE ARt L tgs A AAEIIZE BrMEtRR A ARt e
AX Hold § JU=E ALARANE FIF R AFshe wtelth

A FAL AL FFol AAISL e H vl 7kA] WUt F 2 F3AELe AeEE
Poll Ao E73A (diseconomies of density)7} SAFTIA AAF s e}Fg vglelgdn
g ok @A AEFAE 2xe BAA EAdtE, & F@UMEE &0 AR
FGelA TEAN2E Ad3tn JoE 873 A FEERY 5L WEANE FEL
QlslE Hetol EgAolgn & 4 k. 28y Yxe] AA (economies of density) 7t &
Adte, & HarbEul&3dol f3Ekete 490l MM 28 At vd 87
A FEdA 233 VAR EFELR T FAld ASMEFAY] ALAEAE FY

AR (£ A7 st EFAAE AF H2Fe2 BAsE W] A&z ¥

4 F FAY UL AstEEFdN TR B A (economies of scale) 7t Avhd A
ARz gged Uetolgta & 4 vk A A}EFAL R BAC EAdte, F T
ZFH) &3 Ho] st Fgor SFAMBAE AAdstn G EAEZ=FALS B8
2E d3sigtezn 2AMLEE 2 ¢ gleng &g & 4 Utk a2y 7R
E 734 (diseconomies of scale) 7} EAgte FHNA SFAN2E Aidsta Uvhd 23]
A A FALE AL FETE (minimum efficient scale) 2 #&3l= ol Bt} E&Folgtxn
g vk 9 AEEEA TR E¥so] YEdnE F FAM E &9, %
EE BN F ojx Wte] B A8 Ao dia F¥ 4 glth

Berechman (1993, pp.111-143)°] #3]lx e RAAH AP T TAEE=EHY
o il dx 9 FR ARl EAFte A R F2 H I FFE T AFH
of &t =9 AF TAFELFYEY 2 € 7R FAA die 4547 Y2 &

9) FUA - 24S(1995), p.24.
3) A&5EAI(1997), pp.567~571.
4) ZALR, 19999 49 209,
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A& Bolg7l Wi ol A= A7AHAE] FAH ey, a1 A7EdAEe M2 d
AskA] et W I A3 B RAIESSALS U vedsy 332 B3
2x 2 FRe BAY AFE FFE A7 Ad AFE deolnh

B AT7E AAASETAE A2 2 A2 dH], 1E 2 EXS 2 AReld veS
AAG =%, §Y, FAEF R AT & Foz FPHAE /MAHEE Fagste 7193
B2 43sted IE-t}Z 2= (Cobb-Douglas) Beje] 7P $3-2 & APsn, A2AA]%
A3 1976378 1995W71A] 2003 e] AAE ARE A3 ©)E F3E ¥ 139
F4E =2 ve I dad ge 2 3 7Re A EA AFE AF] 9 Aot
T o] d7ZAZRE AT ¢ FANEES =& AjAaFe AHFES 24 B &
8GN FAETEL BAH B R A FHA AR S QA It

2 =82 053 Zo] #EEH 23 A (Be EAAE) Y 88T E F
2 S AFA77 A AR BAR T APATE FHLE A¥ By, 3N E
ARE JPa RS o228 =EHe 3T, 2E R TR AN AF a¥
3 B H FAME R st ATk 43M e v TR Fe] A ALEHE AR
e A3 34 30 2 29 a0 1 AAF S AN mARe g 53
dxe 479 AR EAY 2 FF dTEEE ANGL

flo
&2

I. Mgozel ug

A (e BAEE)E5Ye ZAAA 54 FH] 93t vledrE S I A
FATe AFE(197 0 F¥siy, =9 HYPAFE:E= Pozdena®t Merewitz(1978),
Viton (1980), Viton(1993), Mizutani(1994) 2 Savage(1997)E & + 3t} °|E oA
dFe AR EEAY BAA B4 FHE] AT BN vk T AL 23
g AR o 71y, vEFErRdos AT 5P R BNGYY XFE LIFA
ERdX & 493 thE Hojr}

A AFA(1997) & MSAA R TAN] 208 Bt AAGARE o] f3lo] A5
FEE] JpAn & FHE (B AR IS FHEAAT 1 A A g9 AsEL
Fddle 4z AP L e Aoz Yeid v FR AAL vud Iz EAFE
Zeoz veyith o] A7 EAFcEe AR L (Ee AA & A E) S AEF A
EQ AFA-kmE Uire] fARHLA(EE A 2 AA8L)e] A S TN
AR R ARE e AeAe] AYAEA] FEH LR ¥WgH JdYFoz APdrte 7t
Aol AAdthe A AR S HF FIok ste EFY 4V Bl AR REG H T

O
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Pozdena$t Merewitz(1978) & HeolHlgl7lolX BAIZ = S5 1D EAJ did 11
d Fe) BEAE (pooling data) & o83t @rld BRANA A eizrel diAEH o]
191 2U-t 22 HEEFE PSR olEL ARAFTE AP LALE 9 o] nHP’AE
o} Pl Agslel vl i B34 (lagrange) 27 =&d 7hav] &
FEE FHIATE BT oL BIFHETTE ARFAHA A=A B Aw 3o
H2o] AEARE =283 o|F AA AR Al @730 88 ddsted e
FE Z=EFHAT. A7ATE wH oz dxe Al A A I AT =2 EA
s, A71ALE 7R FAAYE EABte A2 UEET,

Viton (1980) & Holu|g]7}e] 87} EAldA RAIAEE 233te GAe FHARE |83t
o ZE-v|ZF2FFET Aol AL 2YUFPFE FHANUT. 2v D7IHA FHAA
New York, Chicago, Philadelphia 59 2#l¥ EAldA EAZEE 2333t GA
A% Az E347F Yehts vhA, Cleveland, PATCO, Shaker, Heights 59 $4x
AN EAIAEE gste JAY AE 4= AAt deidE Bk

Eg Viton(1993)2 Viton(1980) oA o] &8 A8E Ags) AAAF A veid + 3l
€ HEgAdE nske FEF 98P EY (stochastic cost frontier model) & F3 33
th o] dFe A% HF B&AHQ vETe BAE FHITHE A L% vl &9
BFA BAE FPsE Viton(1980) 9 A79 th=2r), o] A7) A A dFde 23
BE EANEEYA Y Az BRAN EAste A2 vEET

Mizutani(1994) & QA EAEEE P 56709 UL & 7Y dig 2 ==
3d Zoke]l SRAEE olfsld & - AV1H BHA IZE-vIEs E 2GUFHATFE
2% 23390 AT Y EAEEE &P BE A 2472 R #Aglel ¥
9] AR} EAsE ALz Yehd v 729 AAle S8R g% Ao vEyth =
g o)A Ade FHE v Feld Al 22 A2 R YEigTh

upA]gte 2 Savage(1997) € UlFAA $AE (heavy rail transit) & 33t 137] A+
7274 (light rail transit) S 33l 971 A A TdELS] THEARE AH83t] & -
714 BN 2LuFHE34E 69T, A7EH 2ANAEE &Y EE dAe
TR FAglel Yk AR vERd wiE #FRe A Ee E4AE UehAl $sith

ol4e AFPATES T B ZANAELFAS] =9 AAY EA AFd diA=
AAARel EAdte Aoz Az 28AS & Jouv, I 2y} 443 A¥na ¥ e
ot £ FRo AAA A4 odRd dEixe dggd d7ERE] =58 AL E F 3
t}. olgt go] AFAII} T olf & AN HHT 7P Z v ST Aol Bt
ohJa EMuAd T3dd EAARPAEY 7B o] F rjEo2 wudn,



56 B B=1154(1999)

I. BiEEr2y

2 AT ASAAEFA A v &Rz ARS WFHoRE 2Fo] B
53 Fu3d Q24 (quasi-fixed input) 2 B3 7pAZQ Aakgio] st v LS
SasEitte S AAR e /MNL8eE A staAl A AEE EAAAE A

}1\_]_.
BUHFe 22402 59 ¢ SlonE BE ANRAS UAY Adess AP 3
H) g 3R N 8R4 olgate Aol B BRETE & & JUTLY

1 TheslgEs Ry
AENAREBAV) g Bee] mu-vgehs QUGS Be AP SN 2E 4
acka YA,

Q = ALﬂlE ﬁzR BsT By (1)

471N Qe AFTA-km=E e ANEY, L d=FFUF (A7), Ee dA8EY
ZF(kwh), R AABAFLZFM), Te A=AF (m)olH, A, B, B, B, B EFolth

D1H ez AjAFAE JAReR FoiF 42U Hao vl g0z YAy A8 A
2849 AEARE EY L2 B3 =%, AY 2 AR FYFS 2HIY. A
AL T FH R (TC) S2EAE 23 2ol 458 & U

L]\,/.II;;!?R TC =PRL+PE+PR+FT 2

s.t. T = CZ~’
Q = ALPE Peg Bsp Ba
AN P, P, P 2 P 47 =%, AY, A%3 2 A=Y @718 & e,
ZolA Az AZARZD AFst] v LI 2FEAS Z7) 98 PRl
(Lagrangian) 48 FAsIE o3 2o

5) o8 giesr F EuPEYA Yook EAE o v FHo 26 LAFRHEE ojgIA F
S5 H LG BN W (biag) 7l TASA ok, ol I F o A A dFGAME
Oum, Tretheway$} Zhang(1991) & &=,

6) AELEUL dEHY AFANGIcEAN 8F o ZAFA FAE Ton FAddozx L4
TLE BF FFA7k JEE AA TV AF oz e AFTE F grhe Solth
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1 =BL+PE +PR+BT +M -T)+u@Q - ALAE Pap Por Ps)

ol A

9wl [, E, Rol @8 HulPstn 2 AHE 022 Fou o A o] =&dt}
=R -wh% =0 15 -B-up % -0,
Q
] = P — —_ =
R r ﬂB3 R 0
4o} v EZ23EAe] A=A (first-order conditions) L 2HE =§, HE, AZA
e 248 2488407} 2zt g Zo] =29t

1 BB
e
1 N
c-eatfz g
1 2 & B
c-oaigpfrs
5o 17 PPN
kR LOICNRER 108
1
B Bl p
Cs3 = A(ﬂ) (ﬁ—J , p=PB+ B+ B3 ol t},
3) B3 |

4

o

1 A B B 4,
VC =(C1+Cy+C3RPPRPR RPT *

o] 4g a8 FASHW vhe B,

VC =0Q blplb2peb3 pbaT bs (4)
7 EE 237 245885 E 84789 U8 03%AH(homogeneous of degree zero) F5°lch, 2
s

Bl degn Fngade FUdFE, F AEGH gl 2AR 845285 44 daA
& Varian (1984, pp.49~52) =,
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2 @9 ¥gFart 2 BE vgeeE Adadisidd U AERY 2A0L
ot R R4gho) Tad 2L 0] JPHoio} gk,

by +b3+by =1 (5)
2 (4) ¢ 2L ZB-v)SF2FH Y v &Fre T & 25 Ut M He 34
511011’/} et £ e go ] —r7e;‘°ﬂ AHEEE BEX Y 7 BA ¥ A S AREe B
o2 Yehle #AE = F Bg & vk 28 o] F-FEe Aaa st i
%Q"a‘ﬂ lo1H, o] it B]%E@’}M Arehis AGS AR oR e AE 1 A
s % gtk

2. Eb|EHIgERe| £F

WS EEE 4 (@) AN geed A4 BEHE ATAR drz FeHe o
2 ARHSYS, ACCE Bl 2T Heh @r1EN S5 E e 2o| e 4
siet, 9

SRETC =VC + ACC (6)

4 (6)o2RE E&Fe @738 2713083 E A e FAFE J4
FEo2 2AE F {7 YEd ZAste Ed¥u &9 Folmz FFH83 24 4

3. 9 9 e Ay
4 (49 spani &g 4 (6) 9] 2rIFHSHTEREH 4 B R BAAdS 474 =
£% & vt "A A= ZAA (economies of density, EOD)L Ax=d A o] 21l A
oA A4EF Ftd ©E A& PN E B D15 8) 9 I EE st g
oz, 99 F Aozgiy 77 g Zo| =&dT

d1nVC
din@

EOD, =1- =1-h )

aga

8) Hl &7t A A7) Uit dAFAANY 24 (homogeneous of degree one) & UHAF|HH
CtW, y)=tC(W, »< EA7t AH=olok At v &5 FEZA WA= Varian(1984,
pp. 64~69) F=Z,

9) WA A71EH|&34e e T2 e r =28 4 itk WA A (69 dr|EHLUFE A=
Ao A3 v AHE (22 Foud 4A He ArEIdN S oA AF A=AF(THE
T s, 4 6 44 #SHE AR (DA T8 dgshd A7158 8857 =24
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d1InSRTC Ve
8
EODT -—1—'—‘—_31 =1 b1 ()

olFA =28 U= AAE AUt delEtE Bxe AAUL, FolEtE dxe ERAM
EAshe AL guista, 0ozl 2z AA Ee BAAE 24 g AL vt

o2 722 AAA (economies of scale, EOS) & A&y} AxdAe] BAA - 55
Al 712 A7 AR FVPEEE FFse deR, 4 @ (6)22%E FF o
&3 Zo] =Ed}

dInVC |, 3dInVC

= _— = —_— 9
ECSy 1 [ g + olnT ) 1 (bl +b5) )
a8z

_ 1 _{dInSRTC  JdInSRTC
EOSr =1 ( In@  JInT ]

vC
- — ) 10
a (b1+b5)] SRTC (10)

olmel = AXE RO AAY AF1071 Folgtd R A, FolFH Fre 2347
EAsE g drista, oled FRe ZA Ex BAAR S84 ¥ A& v

4, 1 SHA|B
2 (@9 7pan &g ERE @r|g#bEe 4 (short-run average variable cost,
SRAVC) & @] 84 & (short-run marginal cost, SRMC) a8la 4 ()Y @71
SF52YE @719 % & (short-run average total cost, SRATC)2 #7f o3 2
o] =&d}

(11~
EY
p 12}

srave =75 1)
Q
e _
SRMC = %7 = (L~ EOD, ) SRAVC = by -SRAVC (12)

10) @712 S5z R FEA = EOSre AA ’rl%lﬂ A=dZdA 539 F29 AAZE Yehiz
2 @SN L3 H0] 513 Ao ARE A £+ YA @t 9H N SRR E 7
AT TR FAY AFe 7J7lﬁa§}"&7éi(expansmn path) 3¢} 759 ZALE YR
A7z AT 2 A7EA A Y9 JIRASE AL B AdEda & £ 9d,
g B dFeMe ¢4 33 A=dZ(T) & 78 & glol EOSy ¢ T3tk



60 BEmE £=1-154(1999)

SRATC = SETC (13)

Q

V. Azef Fydy ¥ Zn}

of BollMe vl &3t FH AR Ags FPHEE A%sn, ALY ARAEEA
of het vl gee] FPAFs} o] wE FHH AXPEE AT AsEEEAL AR
A AA8LEE B A 7EAY /P BARL L, F =F, AY 2 AFAE FY3
of AEA-kmE A& 7IHIHR Pt 24T

1. JAE8

HErE FAE o AHE ARe AFE (1997 oA o] 8= A LAABHE ALY 1976
ARE 19959704 20 =] AAIGARR, F5d AAE] o}, o' Al Rl A
A Bol EAFEAE Hodsly] A H&FTE FH T e gutFez Fdd = §F
A8E o83 FAT Mg AeALEYH Zol dANeR g Jigder THE HgD
of @3 A7E WAE olHY A5rt g7l Wl NASARA Fxdte RFT] shEE)
. AAEARE ol&3te AtdE FYE Ev FHAR vEtd JEdd AER Q%
2579 7Fede AT Z1F9EAE Aoz Y 2FE WAE & e A= W7 WEA o
H F79 A8V d voa € FE flrh

7PN &S 98 o A2 A8 AF-km, U AN =FL47H, kwh@
827ty 9 ARG AFEA97 A dee &€ U= AT W AFRe
&7H 2 AFAe A7 Zve fARH &9 T AFAUNFE re] 7 #E A3t
Atk FEASLY JHAN &L A LA E TR A A& v, F =FHE, ¥
v & 9 AgAte] @3z g fAdE & FAitE 7 ge AHgEtATh

W DVIFH ST E =EIV] A Bed A FEH LI, ACCY FEAFA AT
ARH &2 AFA199N) FAe Y dE, EX % A24u9 »rigzv] B oflsl A=,
ZIA R Z1e Avle A7z = gt 7 a3 ARt

2, 7tHu|SEsel FHYH Aot

B A7olA MeAstEeFYde vedrE 2] A A9 /ERZe 4 @9 7t

1) AN A8e 2SR Ye AWTIYRE SABETAE Yone Aed A8
& A BY 7o) ohiet 2l Flges PHE Aol ¥ 4 Utk I EABEINE
19049 %8 AL LAWY M2 A9 iyl AFTAES Ao ARBEFde A7
o2 Y 7lgos 74Y NYoE ¥ 4 Ut
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Wl AFEGelt, 29 o BPe] TAAY FUE 4 (6)9 8274 U RS
AY2AE AR Aoz ¥R Hu e 2o,

veY | ., P
h{Pe] C’+b 1nQ +b21n(PeJ+b h{Pe

J +bsInT (14)

o714 ¢ =InCe]tt.

2] (14) = LIMDEP (Version 6.0) 9| 43 2AsHS AHes] ], olw A7)t
23 A= ANALAEE &3] HEe] A7 (autocorrelation) ©] YEbd 7HeAd ol
ReBR, UFH Zo| oA A HES /st A9 4L F4E FH £=HAF
(likelihood ratio test) & B8] 7| 4He] 452 APk

A% u =puy_1tg, & ~NOD
SEH AL U2 AFEA TS ol &8lA Alsidt
AREAZ: -2(log Ly - log L) ~ x X(n)

714 logLoe A%kl $E3, loglie A%l 91g Wl $=g, 223 ne A9
TE 747 veidth. AR A dARZZEe] sl ZAHJ e B R ARGl EX8t
A %e 230 o AFE o2 wHHA.

FZB-t] S22 9 7}'%1%:} g F3T A7 & Do veht ok o] BeA E
F e AAE iy AFFINELS FEAA Fosin Rz gloiME ojgd R
T oohe %ix%H APEE A vehdth ozt d8ea7t4q gd A
FEPA 9] Wako] Fo g FAAA Jvehdn oy, FAHcE fY3Re gor £

)
ok
=
32
tlo
H&

E D /v gt 23 A%

ik A% F332) EEen t-BAF
of 2.452 2.555 0.960

In@ by 0.389 0.097 4.013**
InP; by 0.855 0.118 7.268***
InP, by -0.180 0.282 -0.641
InP, by 0.325 0.164 1.984*
InT bs 0.294 0.103 2.868™*

AR AT, R? 0.998 -

D-W&A % 1.341

FME 1% $F, UE 5% £F T 10% 24 498 247 ven,
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EAE ofd Aoz B wetd zmB-tE2FH] B &ArRFg e XA EEYY
H472E BMdtet 2 EAE fle Aes dddr

3. £y (EH|E8el m2dnt
71388 @9 Jhan s A dig At A2H8-8 (annual capital
charges, ACC)€ tiatd =&drh. £ A7oA ACCE A=REH, T F+= thgd 2o
AR, Fd%E B 99 Zoh

INACC =ag+0qInT (15)

4, Ys U F2o| AH

PR ERES BYIBH S04 FABRRRY A7t 229 UE § TR A A5
£ (& 7 Zow, o8 a3W (27 DI 2.

WA (E DI (@Y DA B 5 gl AN Agd AsUesdole et Wl
Fu)g 254 o) AEAkmE EASE 42F F2o) DAl A 2 AR AAA
o] EAde Aoz Uit od@ Aske Yo AT Yrpe AgdT Aate AA
o, AEAASFERA H2F F2o| o) AThe AHE8FE Bad o] B Jehte
AoE FRET. WA AeAANFLBAE BTk Be 45T A A9 A Aae
&9 FUFS F7MA 718 AdEZe] H5ES AT FEbaue 2 Wl TE L
£ %% 3¢ Ao= woud,

9 NSAAFATAE FRIPANETUH B)RFEH LA BE o o
AN SN AE AT YoBE 9 AA FEAN WBANE R0
Aol EEANFT & 4 Uk ©] A% LYFACRE A2 29
SAARABAY AARAE AR AFHT, A E3 £5Ye] Aol 3
AAE A¥el HEFeos HASE o] HYETR ¥ 4 ok

goz Aged ARLEYlE BIIEN§7 SPaug m5d] g 4E2 A=AF

o

(B 2 A A2u &89 #4925

i Al F3 A EEext t-SAF
o 12.199 0.128 95. 172%**
InT o 1.096 0.011 101. 715***
BRAF, R? 0.998
D-WEA % 1,647

F: vz 19 RN o e,



Ag st dx 94 Fre A 24 63
E 3D AxdE d4x @ 7R A A5
71| 83 @71Eu 45
ik dx=e] AAA TR AAA Ax9] BAA TR A4
(EODy) (EOSy) (EODp) (EOSp

1976 0.611(6. 308) *** 0.317(1.590)* 0.781(14. 353)*** 0.136(1.764) **
1977 0.611(6. 308) *** 0.317(1.590)* 0.770(13.431) *** 0.148(1.758) **
1978 0.611 (6. 308) *** 0.317(1.590)* 0.779(14.109) *** 0.139(1.763)**
1979 0.611(6.308)*** 0.317(1.590)* 0.778(14. 070) *** 0.140(1.763)**
1980 0.611(6. 308) *** 0.317(1.590)* 0.823(18.672) *** 0.092(1.693)*
1981 0.611 (6. 308) *** 0.317(1.590)* 0. 800 (16. 098) *** 0.116(1.753)**
1982 0.611(6. 308) *** 0.317(1.590)* 0.803(16. 341) *** 0.113(1. 750) **
1983 0.611(6. 308) *** 0.317(1.590)* 0.816(17.836) *** 0.099(1.718)*
1984 0.611 (8. 308) *** 0.317(1. 590)* 0.801(16.176)*** 0.115(1.752)**
1985 0.611 (8. 308) *** 0.317(1.590)* 0.827(19. 201) *** 0.088(1.675)*
1986 0.611(6. 308) *** 0.317(1.590)* 0.801(16. 155) *** 0.115(1.752)**
1987 0.611(6. 308) *** 0.317(1.590)* 0.791 (15. 205) *** 0.126(1.762)**
1988 0.611(6. 308) *** 0.317(1.590)* 0.772(18. 550) *** 0.147(1.760)**
1989 0.611(6.308) *** 0.317(1.590)* 0.763(12. 886) *** 0.156(1.752)**
1990 0.611(6.308) *** 0.317(1.590)* 0.764(12.977) *** 0.155(1. 753)**
1991 0.611(6.308) *** 0.317(1.590)* 0.749(11.964) *** 0.171(1. 734 **
1992 0.611(6.308)*** 0.317(1.590)* 0.746 (11, 772) *** 0.174(1.729) **
1993 0.611(6.308) *** 0.317(1.590)* 0.753(12. 248) *** 0.166 (1. 740) **
1994 0.611(6.308)*** 0.317(1.590)* 0. 750 (12. 020) *** 0.170(1.735) **
1995 0.611(6.308) *** 0.317(1.590)* 0.739(11. 368) *** 0.181(1.718)*
B 0.611 0.317 0.780 0.137

F: 1) ()< &2 t-BAF.
) *

o 19 B T 5% 4, TE 10% SEIN $OITE 242 Y,
TR #Age] TR AAAME o= X ¢HFAcE EAsle Aoz Yehdt) o] Ad:
B A7s Zo] ApdA oz Be A o] RiHe ZE-tSH2FH H&FFE AT
o] Agdge Iy, F9% FEH 9 B EFgFE AHET Mizutani(1994) 8 Savage
(1997)9] @7Aze va, wed £ A7 A 449 Fe H$F3sE AP
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(SRAVC) (SRMO) (SRATQ)  (FR) ~ SRAVC  SEMC  SRATC

1976 2204 857 3920 1469 66.7 171.5 37.5
1977 2394 931 4046 1828 76.3 196.4 45.2
1978 2510 976 4407 1813 72.2 185.8 411
1979 2320 902 4064 2031 87.6 295.2 50.0
1980 2921 1135 6418 1886 64.6 166.1 29.4
1981 2368 920 4612 1485 62.7 161.3 32,2
1982 2420 941 411 1430 59.1 152.0 30.0
1983 2797 1087 5919 1460 52.2 134.3 24.7
1984 2620 1019 5124 1415 54.0 138.9 27.6
1985 2867 1114 6446 1463 51.0 131.3 22.7
1986 2172 844 4244 1362 62.7 161.3 32.1
1987 2303 895 4286 1591 69.1 1717.7 37.1
1988 2843 1105 4837 1758 61.8 159.1 36.3
1989 2969 1154 4860 1869 62.9 161.9 38.5
1990 2725 1059 4485 1929 70.8 182.1 43.0
1991 2786 1083 4312 2063 74.0 190.5 47.8
1992 2486 966 3801 1872 75.3 193.7 49.2
1993 2385 927 3756 2041 85. 6 220.2 54.3
1994 2391 930 3714 2059 86.1 2215 55.5
1995 2481 964 3696 1857 74.9 192.6 50,2
B 9548 990 4586 1734 68.1 175.2 37.8
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7hnl g AR AAA AN L AEdF AFH
A AEA-km =% Ay ABA

(VC, € 9/ - A7) d/kwh) (/7)) ) (m) W=
1976 | 11065069744 5790611 1843.5 40.1 93688463 9957437655 19365 60
1977 | 14099720431 6019154 2255.3 47.0 89182925 9957437655 19365 78
1978 | 17612864325 8393762 2616.5 50.6 87355257 15884887281 29754 96
1979 | 19271514873 9128318 2672.1 64.5 86588925 15884887281 29754 96
1980 | 25029782371 10329663 3055.8 83.0 78955037 35257021115 62839 140
1981 | 31145635349 16093512 3162.5 77.4 87042001 41339313878 62839 140
1982 | 35892140061 18839389 3379.0 83.8 91216838 42812097169 75868 152
1983 | 53040073034 22132334 4190.5 84.6 81258568 64145925739 113569 278
1984 | 97358601030 38458973 5147.0 83.4 90680638 86785037196 153711 428
1985 | 153294659368 57587534 5781.7 84.8 86017507 212343963830 307798 656
1986 | 189198514510 99526258 6211.6 81.1 85697088 212343963830 307798 720
1987 |196295421510 103916388 6733.8 75.5 86907619 212343963830 307798 720
1988 | 233686178164 104336000 8320.3 66.9 89856206 213337890862 309712 720
1989 | 271028863807 109070000 9243.6 61.9 86669873 213337890862 309712 862
1990 | 275785547369 118015000 8890.7 55.3 81749206 213475794049 309880 1000
1991 | 336839010492 136598000 10138.3 53.8 85790518 213978469819 310848 1210
1992 | 363904997222 160098000 10163.4 55.1 84325041 218090294442 318571 1354
1993 | 395981497072 174025000 10022.1 56.5 83135167 238852498741 358447 1562
1994 | 457968641632 193056000 10754.2 55.6 81619172 249229979548 380758 1872
1995 | 507847490994 216185000 11628.6 53.5 88572221 250969902010 384011 1944

A8 234 (1997, 2=,
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