SUE R E F w3

atil

— AXRSE, EREEE ¥
HARTIMEEES L o2—

DL B Y ERRBENEY MM R
DL SRR B A9 BAES)

Byl
V. BRI BAEE GEEREY S
V. & B
I. & El
BRREE 1963454 MEEoE FEY &

BRES Y BERR - ADBHHS
EPAEERS] BwRAA Blolv hiEEez B E
Ford, Ryl RERKHEZ Fo] Sspd
3 Q).

a5y et HAme R #kd
RERERESY REZA WELEFMEN, %
e ze [ed 1S dubho s 3 BEHEER

%] 2
o

FE  mEERHER FH%ER
1) 53 TEKEENAY AERBEHS = 7t =&
=&t} Krishna (1967), Hodgins (1968) 3z

49

Fz K

B5) RS TR EiFolTly R Wit
ol RElF o 2x WEKEE A= Rl

Aolgx gleh =eka o’ HSe BRI
RERTA wH £ o, RHERY BERS

NR=t WES ZE 2 %‘W%%%Q Rikis
23 BR BES HEL A48 a7d
o o] & A WA I EEEK
REEEEE € sl Ao ke %
A 8BS shdsta ofdl HA s A
o] EEslvha Bktd .

v o] FolA  BLEEAERSY 2T
BRY o|A7A Y B E£E AHME EE
EEEEE AT Hoeelt BEA el g
wob?, Ao BN AEFEEEME
EPEEERAS THAKE) o3t £EERS
B Y B R Bt A4
s7Evte sl weiA ARAE kR
¥ MERSA 7123t FE AFEEF 5
3 HEAR A4 JASE AXERE B
REGEZRS ARERe] A3 dA5E AL
BRGERPIA  BREEEDES Lo



EX BREBE fHitezs FHAER
R EE 2 BAbEEE Setast ek

w81 FEA AT AN A FIASHE B
REEREE At Hmy Txs 2R
BRBES GRS FE ¢ old Ause £
B OEIR Eas BEIY. FHRA4A &
BREMmERS] FHilel AHS-ehe ABEERY fF
B, BETR T AR BETHA BHR
Bl BARSB AR BEEE A% 5
EW BAE Adshe, =3 BAmE G
Rell wigt o>k 2 #E AHRE BES
gioh. BN FE A= G BRAEES BER
A BRESEEARAA FEA &8 B
5, EEERN BEABEIE EREREY
BRBES B, EEERE RBEIE 4
EERY BEHEIES HESWSE Bo
=, Atis SEEXREAmES 24 353
Fetee ZiGs, #ke] MinEEETE

ul
=

2) SEER#EY #H 5 (nonparametric method)-2 Farrel
(1957)0] &3k BEEES o] Afriat(1972)7} o] & o<
F£B A% o] Hanochs} Rothchild(1972), Geiss(19
71), Timmer(1971), ze]3 Aigners} Chu(19€8)
%ol FIAstg
EFr Nerlove(1963, p.172)% o] 24| kst w ).
“ntd BRBECT FESEHE oY RUBHEE 4
EA EEEREK] Ak & Aot BERE
o] AEEEEER el MRS BEY 3
el BERbs A MEHG BRSO 44 #
L2 odid BEAelvh AB7A 2 = FTE
HRAEEC] B URERBEE 3A5A ggee
FHo 2 o]igt dojEl ohE 4 k7
Shephard(1953. 1970), Uzawa(1964),
(1973) 2 z.
53 Bl AT Heh Halvorson(1977)2 %H
A oA oA AT A3 Ay 4
oz o e E8E Row gt
MEAEES BUREREHES BRE ABmes
CES(constant elasticity of factor substifution)!
BHEHES fA4 11 o9 X O3 2ok

c*(y, g)zy"'[i;}a,-wr”]‘“”:y"'c(g_;) ............ @

AN >0, @=0, b>-1

2El3 =S SEEAR
b=1—0, s=FEENEBEIHHRE
a=TR5 BARS R

3

N

4 McFadden

~

5)

6)

Be) Bl BT PR

50

TovEete ] MEAERBRELED T
el wFel RABEE oA dedHE
2ok RREE Eitdtet

1. Hfff 2 BARENES
@?ﬁ%ﬁ}:} de =

B3R

BB BT S ARYY Bk AR
= £EERES B
A 752 Ko dd. 2 3¢ &
B A= By BEY MRS
Bob dglent, EAEE 43 HREESS
o] &Rl @kl Ev &Kol Nerlove
(1963)¥ 7 £EERERS AlEnq RYIEHK

=2 3bod A BRAEES FHHE AET o
% Shephard-Uzawa-McFadden®] Rimv:cE?
(Duality theorem)®] FEREsl vl 2o AR
o W3 B U EEH Pt vop 3is
dorka e,

L plo
B o

1. ERmES HE—BEREER
B2, (Translog cost function)

AEERERS o AR RUSEE =
BRBBEIES, MRS B4 &
EBPEIEA elete AR 9 BARES
3 F ool B HAGA aFE 45 5 4
= MRS Za vk A o2 MERAEK
S} BBREHE Z47 oo (D, (2 Re
= FREHO.

¢*(y, @)=F(y, @)rerrrrrrnrrernsnnenes (1
clw)=g(w)



okl ERA

c CEMBAE EERR
y CEHE

o AEERERE [YH]

EEEREREYE Zrste BEMEAREK
o REBN WL Tel2eld=] —gmm

(the generalized Leontief function; GL func-

7) GL @& GCD Ee 44 @,Qko2 #T
vk

(@)= i}l ﬁ]?.,JE Vo biy=bi e @
i=1 j=
lnc(l_v):bu—hgl ilff,zn(w;+wj)
bi=b,; i b,=1 cereenenees ®

@, @skell 3] 4] =Diwert(1971, 1973) 2} Christensen
et al. (1971, 1973) =,

8) R BARK c=f(o)7} BHBESMNY ARivses
53 EES REBBERE, ne=gln(e)la F72
=, o8 Malds RHERRS o.=1 344 }e

o @R=t 2o
ln.,—g(o)#—x Zﬂ Inw,
lnw—[o]
1 .
7 ,Z ZJ: dlnm olnw, Inwdno
inw=[0]
S HOT, <o @
A714] (0] BB 15 #Rsle, H.O.T. (higher
order terms)& = o]4ke] HE T¥st: ZHKE
Y A% vebdth zElEs AW (WX ¥
HelA 289 BitRst dejaiel
Inay=g(o)
__og
~ dlnw, o
nw nw="[o) ]‘;i: :;’ ............... ®
g
Bri= lnw.dlnw,
Ino=[0]
9 WEEMEMELS B, 5, 220, =1, ne
S RERe=w VPEI-"W}
1:1, Pee BL serecrecestnnieneiaiirnraiiatarannas ©
=3 [/ EHS] ERERY) A8 254 (concavity)-
r 9%c(w)

LW}]— H# £ 7595 (negative semi-definite) 47%|

% Translog @S] [Hessian [f7518] MABHAT
@Ei Fpid o}

10) FEERER c*=y- (o)l A A MR HiE s

51

M- vh2ehs) —#BEl (the gener-
alized Cobb-Douglas function; GCD function)
2] B R (the transcendental lo-

garithmic function; Translog function)o 2 3
KAH?. ol FellA Hal Higel #4g
Rom glw BAEEMEE(Translog cost
fuention)= vh&3l Ze] @A ok

tion),

n n 1
i 5(EB,,Inw,)
clw)=adlo w2
ji=1 i=1

B)F-L o}A] A (logarithmic transfor-
mation)& E3le] v1&8 (DHAo=x FrRd

D}S),

Inc(w) =Ina,+ anla,-lnw,-«}- —%— i}l f_}l B:ilnw;
i= i=1j=
. @w

Inw js

ol e MEABBEAEEE 5 2XE
FTRERE BB el 2 REERRA A 2

2XEPER BAEY, = FEAREK &
EEGAA gt os MW= BHERKS

A (S, @%‘(91 HAEE s 254
(concavity) )& Aoz HEd+ U
o}, 53 Bl @’J\ﬂﬁﬂ% Eell A o] &

T ERERK A8 —kFEXEE R
= oh3d HliohEEe] kit EHER £ &
Bell sl A BRarget l

St
iﬁfj'_o 1:1’ 7 ZRC TP PR PP PP (5)
J=1

= REEAA oA Bl it B
¥ M (constant return to scale)o] ZEZEE of
BEABERESE oh&st 2 —HY BHR
BRES BurhER BRE R,



Olnc _ 0
olnw;

== at Lulnos,
olef St g AEEHS] BAEF

2. £ BhES| X

BIARER R BEEY ofdde &
AEEER BEEHEWQ), BRI BRE
SEHWE), EEH REBEEHEO) R E
=8 BES EREIEC)S Ao = 5
AF 4 g}, ool AL o] 5L HEIIHoR
Zkeksl ghEkskal dbet
b EEERP BBRAEIE

(unit cost elasticity)

ERF BUBRABEOERQ) EEERER
o] qbzsel ¥ RAEERS(LHEY K=
A gE=A, 59 Eigd RABES o.=D
Eoll dstd O+ BEREARSTENX (6
Al EBE(a)] Zheebt.

190
W=

alnc(a))
olnw;

=1,

0=

o Tq]*lf—-‘

T o R O R e

E EFEHEA x0 93hq o e (Shephard lemma

(1953)) 7} gargtel. =hebd —az)—‘_ri/y 7+ A"
t}. & Euler @] st —RAXBRHEEK
c*:éw;r;ﬁ]xi czc*/y:gw-'r:/y 7F s 2=

dlnc __ dc o _

= Slnwi  dwi €
=S; 7} nEHr)
11) o] o} Exj SEBERESEs F—ih
12) BRESTE % 4T = o9& EH%r ERERR
BEi(nw:) #BEHe B BEihko=d o235 2
o] 2 X% Yk
« __ 0nc
= ity =

Wiki

- Zw.-r;

I.' Wi
Ty Zwxily

52

g;llnm(?):a; i=1, -

7t Ak
v EHRF BB ) (share elasticity)

BRI BEESHIEE) S BREREL
gol Wi HRAERY BEEHBLES K

2A EHHE HEAEBEAEES A%dE
g3k Zo] KR o,
olnS, G e s
f;;’: al:(o: = %‘: ) l,]:].,"',n ...Cg)
of. ERME UEEI%E
Folal MBI} BAERERK sk,
BEAEESE —E & (¢ - 229l

R 11 (Allen-Uzawa partial elasticity of
substitution)-$- 2=t} (Jorgenson, et al. 1970).
3 Uzawa(1962)¢l st REHH-S £
BRES] Rl A AR o #EE L sHssh 8
RRACBUE R e o3k Zel ®4]
=t} (Brown, et al. 1975).

&) ’T'°n

g,;= ﬂlgFg,SJ Zij
.................. 10
Bu+S%:—S, o
0= “—‘Sz_‘_—

ek ERBI FEe] EBENE

BAERY BERBEIEE HERE BB
% 2 ERAESEZA Jebd 5 9vi(Allen,
1938, p.508; Brown, et al. 1975). #B#ERfCEL
BREEES A Sde o2 2] ErEch

_ B:i+SS;

i

=8,0;; i=j

2 —_—
g = Bt SH=S,

S. =S50



I. AR ESEKEEL A
o] BEmES T

AW A $ivele]  MIHERS
o3 ARG, EIREEE (2 EIEN
L] 3ME ¥ THEN AEEEY
dlA EERERWP), EBUEAA, BX
(KD, BEEF) 2 FEHERY 5 RAER
o} A BWHREGE BHEAE + 3

E RS RS AEEBS] EAE BES
o 24, HEuSEE A e (Translog cost func-
tion)oll 4] FE= = EREMESBIIGENX
B2 mEpmoR st

o83

13) HE EEERSFOT0E 3K HERD 8 M
MEEREKES &5 BUSFKES Bkl 8
B BIBz(1973), Vol [[. pp.311—334 BIE

14) =E HEMY Woed oA e BAEKS S
R ol Ralst st Rel FAmrl EIshh
Qubd o 2 wr} EflEE WEPREY RENA 2ol
AE FHES AR B LS sel4s v K
HES HliE B AEks Az AREAA £
Hie o] 571X 7158 A48 Fie B HE
WEEY B EESE KEE 5 T 9k
Z ATl A9 Translog ¥43 (53] Translog #
EXRBEARS B ERBR)E 3 E A A H
BEE(B]: GL, GCD 53)dl sl oA
ZAL 7EAE Yk oo Alg At A%E-L Rhee
(1978, pp.81~83) Fz.

15) & BgeelA FlHSIE g& M2=224<] BH $&
Phkel] ¥l Fo] BAMBIKS L & EER &
P HMELAEKREY EMTHE O ERLER
$58 (normalization)el] ZAs}4 o}

16) #3EgA) [ A JBARS ob-22] i 1R &
BBz B 9t HES Yo FdAulAfE
HAEXcaD=FRHFHE®) X5, 100,000 (Kcal/%)
+ihBERE@ X9, 900(Keal/D+EHERE(, 000
kwh) X860, 000(Kcal/1, 000kwh).

17) AL eSS 19734 TETEAA ~15%E
DA A S FETEN SIS Brdch SELCH
B2(1973, Vol . pp.335~390) 2.

18) Rf2asql BEIEHE N7k Rhee(1978, pp.105~
107) 2B,

53

i EH B A deiA =

1. ZE@ERE2 2E

19735 2l uel FETEA 2IBRE SA
DIiES #t¥RE 7HX RS ETRENEA ()
THBM)E 21 Bk HARRC R ERI4E
EEel WIRE BB, HA, BREL EHEEA
o EHES Eikl BT #Ei EBEEHRE A
F3la ok [ METEAA 2 J& RN A &
BHIo® AT A B EEF HEsE
Bfre EABE 2474 RERESEe (11448,
R BESo] 233(H, HHMERICEEY3Eo] 1311H
ojth. o] & KR sl AWZAA 1EK - Fl
RE B g3 2o

WA, GERAT LERERC dstdAE
FRNFES KERP AEEIEE mES
A AR (man-day Bf)o] A ZEEFITFE

&5 HESIT s REEEN 2FERJ
et (222 A& BHHREE BEesigich®.
=g FH - Hip #EES A9 94 AR #
¥(HBE MEEI X8RP F£SEHBAES
ol &l i FAHE THH o2 HKEEH
THERS (AT BEEERA 2E0
it Ta=22 - A& | BHERE BEstydt

# Tel v = A sisl A= roﬂvixlﬁlﬁz'u
BARCEK, WE 2 BROE BB
ol 2= 2z |2 BET %iﬁoﬂ ¥l
Az 2z 1% [ EKS BElides
ATl A =] S AEKERE AlHstg e, &
MRTAE 2 1
mET BEARHERE © SEEEE fEs
o WA HEBERE BEESn'® oloA4 EE
7RG FEMRRAERERS BHlg ok

Bo R BAHAERY EIB XY B



BIEEE 25 &R o KP AR
BRE BMez FAToZA FARAEAE
BT BEESIAAY. Rl MAERAN
A BRfLS] BRABERBAGHHS 2RT B
o HARARS BREMSE MHiEsld X8
B RABREREREEE EEdo 4714
A REeEBES LI 5E MAERERY &
o2 EHHA, ol fZedit ko £Rd 9
St AER WAL ) EEES A4
R AHES BRI EHEEECS R RS
AP,

2. ERF BRARS BEAERXS
FHEH) B%

7h BRER

B AFKEEA A S AERES SEAER

19) sk\h(1978) BE.

20) MEAT BHhMESR) BT T4 &) EBERE BF
B EHg 2 AREERERS gesle o, X
e A= olol BT HMERE Bl BJ(horse-
power)-$ = FHEEME g

21) EHR BAL FHET A [ 1Bk -
8] BARKEELE RREERA, H[iThEEHRE BEHY
FEA, 2ea BEEREE BARHEERY £
£ nE - kst ok

22) EREA ESwEdAY mEl HEEs BARD
{EEEAOA s = —RDEEEN A Ikl R
#9E BRI B%E s 25 —RAEEM
Ag R REEL it go] FEH REEL
o} kg BREEDE 72 & Uk B oxi=
(73:— EutE., zi=zi/y(k 10 Z2). od ik
H REEL FAstdEE (E-.=1) o744 #
e mEERE S = % ap)

G2 E ot Ak o] ek ABieIA

c

olnc _ 9c wi * s *
Bino: —————C—+E, 2 FAFoRd 1

Owi
C_E#7} s1th. Rhee(1978, pp.147~149)

@

L §i=
ac
Fw

=
e T[22 - A ZRT obd BRFIERS 7
5 ol: ERS BARS RS EE FHUAA BRshst
ot #el RS St HES dEEteE
KiER #xEHik(iterative estimation method)e]]
K o gt

23)

54

RE TEBIY SRR A o] FolAH
BEYE & droh. ==t FEREHEBS
SR RSN E sl= EREALS B
VHBRR BRI mEERY REEE BAK
ME EERA ot ERBAEES R LY o
B EEES o2 RRSA Y. InEm R
ZIES FER Fkd A B—EXY
4>tk Chomoscedasticity)2]  #iE #4502
FI:Ag 3445 (contemporaneous covariance)f%
BT wiiRssleh ol BARMLE AT B
REARGIRENA & AEEE o2 £ER
B4 RESZNE = Bzl v she] ER
B peiEe] ohe EHRESH 3¢
= ALo2A, KRFANA Adstn = =
22 - AE BT EARERE kg
slet ‘

K

<
=

Pt

K

il

33

b EHER A

BRBS TR 850 BB glelq
EE BREAESZEY 42 10 sz [AX
B Bk RERY X587 1 el #F
festAl 3= #RAT5(singular matrix)o]
ok weEbA EE GERE A BEHoE
PR o glomw HEGHHCAE Q9=
A EORE BaATozA FEE —Bi%
I WiTHy BZ¥: (asymptotic efficiency)-S- 7+
= BEBE #ET F APV, K PigdA i
st} she BARSHTEX 8BRe oY
(Rp A SR

EBRES R Y, =X xtu, e (12)

fﬁu % {% 'ﬁ::rzRﬂ .................. (13)
S, X000

o 7] &) A Y=]jS2J, X={0 X 0 0}
S, 00X 0
S, 000X



M1

T,
lnw,|, ©=
\lr'zws 7L:4 '

[ a, U,
;= ﬁgl » U= o]},
L ﬁis Uy

3% #HiFshd r=Rr = o}&9 4@Y
— XK AREEERS 6EY HWHBkEARS 7
3|8 FRT Aolrt.

ﬁ11+ﬁ12+.313+‘814+‘615:0
13,21+ﬁzz+.323+,324—|—[3-25:0 ............ (14)

16.41 +.B4z+/343+.344+f3'45:0

RS ED)

Biz— B =0
Br:—Bu=0
Bra—Bu =0 (15)
Bas— B3, =0
Bes—Bi=0
Bs:—Bi3=0
ol e HeEEUDE ezt 2] Qe
T=TLCR A eveeeeeeeieiiaenaaarenen. (23)
A7 A C=[X(STRDX)™ -+ (24)
A=[RCR' I '(r—RID)--sereeveerivenns (25)
ﬁ:[[®<)‘(/)‘(>-1)2]y .................. (26)

[‘Sjn'“sn}
S=|:
S41"'S44
1 Z ..
Sxi:ﬁlz::fuem i, j=1, -, 4---(27)

T =BREARE
k =HESE #(=6)

e, =EmR /N ARMEEANA ] i FA AR

24) MRS #HEEE 9 Kronecker 3E-> Theil(19

71) pp.303~312 Az,

55

Ao HE

3. BERESFERS #HARR

EER HRBAESHTERY HEER:=
GR U EER TREBERESHRERL HERE
mBs | mraes | BHEE
ap . 11980 . 03956 . 10587
(. 0081) (. 0044) (. 0108)
a, . 02273 . 02271 . 02416
(. 0021) (. 0024) (. 0038)
ax . 25476 . 24605 . 19254
(. 0105) (. 0070) (. 0126)
ar .01471 . 01015 . 07010
(. 0011) (. 0009) €. 0070)
ar . 58801 . 68154 . 60783
(0. 0000) (. 0000) . 0000D
Brp . 05682 . 02470 . 02190
(. 0096) (. 0049) (. 0053)
Bra —.01275 —. 0034 —. 01240
(. 0042) (. 0033) (. 0037)
Brx —.03137 | —.02700 —. 01149
(. 0058) (.0021) (. 0034)
Brr —.00196 . 00137 . 00563
(. 0018) (. 0012) (. 0023)
Ber —. 01074 .00426 | —.00364
(. 0077) (. 0049) (. 0035)
Baa . 01762 . 01360 . 01769
(. 0037) (. 0035) (. 0033)
Buk —.00830 | —.00885 —. 00447
(. 0016) (. 0012) (. 0013)
Bar . 00302 . 00104 . 00109
(. 0013) (. 0010) (. 0009)
Bar .00042 | —.00246 —. 00191
(. 0019) (. 0026) (. 0012)
Bkx . 05605 .05689 |  .05154
(. 0077) (. 0038) (. 0052)
Bkr —. 00233 —. 00337 —. 01403
(. 0009) (. 0005) (. 0024)
Bkr —.01405 | —.01767 —. 02155
i (. 0085) (. 0051) (. 0048)
Brr —.00108 | —.00065 . 00899
(. 0009) (. 0006) ( 0023)
Brr . 00235 . 00160 —. 00169
(. 0009) (. 0010) (. 0025)
Brzr . 02202 . 01426 . 02879
(.0000) | (0.0000) (0. 0000)

o EREEE AR #EES Jebie (

BfEE

7 B

) gk
sl EEREIE (standard

error)olth. P, AK,F,R& 77 AERER, FHH
¥EEB, 'A BH 2 FEHRHEEAL vepacth



(R D3t 2o, RmEHe] A 9] £ EHEBRE
(RO)= HEERE] B Hligkettol MERSX
e A AKRERScEe] 0.2722, EERBEE
o] 0.2119, BB ESwES 73
0.22770]=%® =3 HEREEY f‘ﬁﬂ%@!&#i
o] HEffyoz wlodyg FHIY A$ olE

£ 0.2443, 0.1506 2 0.1815% »;o}z zZ

e k-l 347t

b3

o, EREEE BEesEI Y FREREHG
EaCEAEERY —kFEKxME 2 B J
3 BHREES LEH#HE(ikelihood ratio

test)oll 4] BEEHAFHESE ARERSEY 32
31.526, EERBIEZES] 29.906, 223 SR
BRIEE ko] 26. 06424 =5 1 HEH]
HeRE L 0. BREBEAESTER #B5Y
atBlel A viehd BAEES Bt s
HEE EREEERE 233EF 6[EEBRE Bt

25) KAl REEEEE-S MG FEERY #HEt
5 HERLES BBl gt

26) i 2 FERIIERIHTS] Ao 23 5%
o Tzzs A &5 Jdolde vlad £ #
BAIRREE A1 877 €80 ol BNELREA
FERFIERS] A%+ 2rl fEBf7(aggregate)sl
o] uksled, H5EiHE (cross section) 57\79’19] ZA$el=
B EXEEe] EHM B(d  0%EEd B
BEIRA o] % 78] B{Lige] 7"‘4?‘}‘*] Rz
Mundlak (1968, pp.522—527) ZRHE.

27) 2% EZES = HEREED = RES HGEEE
Ao = FEERNA Kekd 7 2 Bt 2
gAck o] Hee EFHFARSS: regression
sum of squares)m} WX HFEA(ESS: error sum
of squares)®] o] MANEHEFES (TSS: total sum
of squares)s} —FatAl v} oldl Hpgsts R?
9 =i e AR BIUEH AR (pseudo-R) 7L &
2 gdo K HEANAE ol HEsH -
Berndt(1977) RME.

28) 1%9] FEARE(@=0.0Ddl4 »10Y HjiE=
23.2090]c}. o] A}H% 10 —FEIRMELER 4
fESl RECEBEEGEAER 6] Aotk

29) {EF TRB WEER RS SRUIsESbe] ot
254 E o X FAEES Hessian 77l0] #4845
BRATFI0] o1k 819 ol& t}A [ Hessian 7514 #
HEfE S (characteristic values)e] IF¢] g+g 2% &
obok el kst A—stch Gk 9) 2=,

30) dA7lelA “RER pFEoe T FBEEN 2o
¥wo] TPt EREREY BEMTHES 2 4
EERFERLR I H40 BEAES s

56

e AKRESERE 1146, oz SHE
g 131E 7 &5 gl
o} 3 AEABES ERERERY AT
2E4 (concavity) <4 FrEIE EAEEES
Hessian @ ®o] 25 £ HiEES /Mo
A EEN BEALERY A FHHeE
=3 9P,

3¢ BT 2

2

XN BHAmEK
AHRURE RS S

AEAE St 3(E EXH BASR
B FHERE Bl A o E¥ £E B
B HES PR Sirstaxt gieh

1. &EEXRH ERENME

EEEFRY ERERA 3 EEEMVER
Bt HEERY “REH £FENS 70
(E DY a fREIA 2R SEFE T3 K
P - B - B8 - EERERS Ho R et
v gleh. ol B dldt FEARE
HAZEE NREERS 79 58.8%, MERE
iE¥e] 68.2%, MBS 60.7% 2
MEAY £ Hbg h3tx gles BABRA
o] 20% WitkEA A#E HExch ¥4 vel
Ui g ol & oA HEhsk HAHRAY 18
Bikds wa BUHMEGEYE BTAS )
AERBEZES 73 64.13%, BWHREGERES 73
< 79.80%, HORBRIEEE S A%
59.67%F Zolx glom, MRELERS] A%
BHHEELE 20%2] [KK#d sFe1 &

2 3



£ ¢ 4 Yl BB HES BUNETEE
W) 1% K¥ESE 2% winke ©EB F E
ol wiste] ol VIX HBBIAERES] HiES F
Vel z ok ABE LR AEWEEERE
o wlX= MBS LENXR BELEAE 1%
ol tHste] KR 0.12%, HEBEEE
HpFo] 0.11%<1 vl ubshe] fERBIEHEY 7 ¢
0.04%9) Fo 502 FEHES BHEH
P EZEd =l il JE2A delda g
ok zev - HMEERY SRAKEERR
o w3 AEEES BHES 3E EE T
0.02% +3& B F3 Ut deb4 5§
BA 22 £ o9 AKESE] 0.4%, SN
BRIEEE L0 0.13%, MEpRELESEC 0.06% 7K
#g Mol vt

2. ERENRS BERESEIE

R AEERS EEER] & ERNEM
Bz v ie d3-e & 29 BREESE
ez vebdelt. miAd AEERR BC
BB M (own share elasticity; £,)-¢ n+d
ARMRBIES 25 3 - HMRERS] HHg
Bgel] o3t B (0] 0.724 7Hg &2
I vhgo] EEMER B4 B+ EpERA
2 el 0.42 hehta vk olHle AME
o o WRESEAES PE 2EER 3
ol A= FLIEA viebda vk olwl AEfRE
¥H B4 BRLRZC] HEMOR HHE

31) ERMEEY BARSEIES BE SE Qo
Al S (DRAA et Siell dlshe] adEEE
& #ED TRAAA AL+ 2REERESH
4] BEFHESHTE BRs-

32) ol& BRESEHE AT = AE HeEREA
Brp EE Paa BWE vEhix vk GE 12 22D,

57

FERS] BRGEZRY vt goma, Hfy
ERER BEd Y BA&LEEY #BE
Brr)& WA 5.7%, EREHEEo)
2.5%, WMERIEEDE] 2.2%24 H#HNE
229 HEIEBal ¥ (F, 1.8%, 1.4
%, 1.8%) =LA vYehda P,
EARBAEKY BRSO &
REIEZES] 7% 0.33, Ve A 2fEEZNAE
0.24% %% vebta ydeh 28v BAEH
o F AR 20% Lk & 58 B

& 2> EHEER] BEREIE

s | Erasen | BUEE
P:P —. 4098 . 3216 . 1853
A:P —. 0920 —. 0435 —. 1049
K:.P —. 2262 —. 3516 —. 0972
F:P —. 0141 .0178 . 0476
R:P —. 0775 . 0555 —. 0308
P: A —. 5008 —. 0047 —. 4039
A A . 7046 . 3857 . 5762
K:A —. 3319 —. 2510 —. 1456
F: A . 1208 . 0295 . 0355
R:A . 0168 —. 0698 —. 0622
P:K —. 1340 —. 1571 —. 0540
A:K —. 0355 —. 0515 —. 0210
K:K . 2394 .3310 . 2420
F:K —. 0100 —. 0196 —. 0659
R:K —. 0600 —.1028 —. 1012
P.F —.1284 . 0940 . 0761
A:F . 1979 0713 - . 0147
K:F —. 1526 —. 2312 —. 1896
F.F —. 0708 —. 0446 L1215
R:F . 1540 . 1098 —. 0228
P:R —. 0183 . 0061 —. 0065
A:R . 0007 —. 0035 —. 0034
K:R —. 0239 —. 0252 —. 0382
F:R . 0040 . 0023 —. 0030
R:R . 0375 . 0203 . 0510
HEIOIE e (K:P)T B39 —0.22625 AKiE

Ml A BABRAERS EESEE KeBAES
& gl A% BHE 9o

=3 5PK: Finwe —-'—‘-—SP— ln(g:(g) 0]5]-.



oli & o] ¥ EFA BMEREK B
B o BARS RS EHKE v
BEYIE (Brx) > IR 5. 6%, EHRHE
Zo| 5.7%, BMETEYF 5.2%% =&
4z vepz gt oA FERERe] o
3 HOBAESEHEH S BRBRTEEY
ol A9y 0.122 s Tod, RKREE
s EREEEY A$E 2903 &Y EE
ehl], ¥ 2 BESEFES BRKE 2%
kel el & Args] HzE hgE Helw 9l
oo, 2 BRG] o3t BEE B
ERpo 2 Mg B FEE 2ol Ytk

zow [FEH EIKS BUEARSEI%E
(Cr) 3EEZE EF 0.02~0.05 H$ el
1 glo], B ERe vk I BAS
o] BAAEERS 60% o4& At
o BAESEY HE)E G 1. 2~2. 9%
A3 gere.

#% REERERY BEEe] AERRERA
3 BSBRAESFY BHRd sl2]e B
Be EENE Gk 29 A2TAA 4T Aol

33) “ml 2 WHgr0lek FL AVAERAERS HOHEE
Biote] —1.0 me} A&g gulse, ok v
BAERS BARSES 279 AuBARRS
BOREEIEY =712 4940t

34) o7 EAFHEKA 1T BERSRY MEEE
EARRAEES o BAERMY  REBEEE
1.0 2ubel A el g BuiEgEHl 4%

o}

35) =} ket ERE REBEIES A AEER
B B K S99 T SHRAERR
B WERBHGS BEEd & oY B’
AL LS Be ERMGE RS HERERR
E jlx BARAEESE o2 EEHY F4E 4
el get

36) o] B3l o] & ko] MEFEMEES HAE A
fgRg e 2 drew) ¥ A, BEELRY KEF ¥
BRARS ES BEEES & Jelde] Fa gleor F
Ao B—EER A% A4AREd i EREE
BRSERS ZEHT AN B A g%
£ 9nlgtt

37) M REFHMES F¥ WY #ie Allen(19
38, pp.513) BE.

58

o FoRslx Yk ¢l & o] H317(K: PFT)
171¢] —0.2262&= AXRHEBEN 94 BA
BAERS BEo] BSBARKSE BEd o
T EOEE gusta gtk o] & BERFIE E
gty 2w, EENER, £ - RO
Y BEABRAEZEHA = SERERKRY BEHR
o] A Z & ERBAESZEE A4stw gl
&, ol &l WU BARSBHUSY Kk
A g A E DY AP (K:
P)f7 (P: A%t (K: Afy, 28l (P:K)
S (A K7 =), BEshd o] =3 HEe
EFER MmEEERE —Eslvla £ 4
Al AEERS EE#ES I SR REd
AlA BiEERE BEHM HBHREE Jehlz
A+S Tl Tz JdoP. FRl BAEAR
GEsel thE RE ERMEKS #Eh] ol sty
3EEXE I3l &9 EIAE vz &S
FEE (& 204 (P1K), (A:K),
(F:K) 9 (R:KfT #2).%

ol &

3. £EEFRHE KE¥ENE

(& DelA nxo] EER RGNS it
BRI B AN AETRN B
PES 7 $ERE st ek A, $A9
REM SHRALE 5 AEEEES 75
i feRAMIE W WA ARk

o (& DY HUT(P: Aol ehte
£ WiEfEel 94 AFAHT. A, 54
A9l @ESHAA 2 go] 12 EEsd &
53 T Alold] REBBOIES BREE
Bol AL TAA THER LEERS 7
¢ 2 el A dhzA debda geh
A7 o2 BEEESHNEES 4% ARG



B3 BARARS] BB tke] 0. 5KES
Holx 2«—% 3 AREEES At A9 %
((P:Kf79 —1L0& vebd oz 2359
=23 M5EH B (unitarily complemen-
kA ska gvh =3 RARESES B
REERY A= HE - HLEERS &
AEAR = M5 BERMGAE 2ol ot
KX DY (A KD. AlA, odvix#ZAs:
FEMBEARA = A9 52285 (unitarily
competitive) EREMUEFGRE ez et
K& 39 (F:RD. v, dA= R

tary)-E

(& 3 £ETRRE KEEHE

mxmEs | mpssy | DEE

P:P —6.3139 1 —11.7880 —7.0575
P:A —2.6777 —. 2317 —2. 4180
P:K . 0333 —1, 0452 . o434
P:F . 0762 2. 2256 1.6438
P:R . 8681 1. 0791 . 9455
AA —34.1600 | —26.5230 | —30.4150
A:K —. 4174 —. 4609 . 3168
A F 8.9067 3. 0308 1.4818
A:R 1. 0282 . 9008 . 8896
K:K —3. 3146 —4.9326 —4.0058
K:F . 3473 —. 3448 . 1094
K:R . 8978 . 8534 . 8206
F:F —69.1560 | —70.6660 | —10.8730
F:R 1. 2623 1. 1569 . 9596
R:R —. 6968 —. 4223 —. 7778
BiBEEE Allnd BHEALE 4010

2F 17U(@n)8] —32. 67718 AP EY Lt 4 4—%

4019 AARYLE g5l Doh

oon ﬂp4+SpSA —y ,SAP+SASP )
P4 Spra —oer Sap

38) FHBHRA(R)S] MEH(X)Y —EhER Frd
& R=aX 9 o, HIMEE()S FEHRAR
o] REBENM(orv)o] Fo] Ar). =eld] X—R=V
=X(1-a)=0Q~a)F(L-K)7} ==}, KHEe] W
WEE(VIE V=FL-K)2 8AF dd& V=X
—R=F(L-K)o|A orve F3H7} s} Griliches
and Ringstad (1971, pp.108—111)2} Rhee(1978,
pp.103—105) 3.

59

BAs) BERE 2o ABEIES AY &
Z2uFn REHGRE Brshe
& mola vk ol AH 7R K4
A BEBEETEAN A A5 & BB BTk
g 2 FEY TES] 2AE AALH
= MHEEEELES 53 KA Bk
#ARS REBBE DK F (=v ERKze
RS BEstl A ool W ¥ HEH P
o 2l glo] el @AEe] Hek. ZEv

& e KRl detd ol HinEES

B
:_ %}:

(& & EETERES BEHEHM

wamas | mymey | SOTE

P:P —. 8755 —. 9053 —. 8342
P:A —. 0670 —. 0082 —. 0742
P:K . 0078 —. 1796 . 1157
P:F . 0012 . 0324 . 1216
P:R . 5096 . 7570 . 5334
A:P —. 3712 —.0178 —. 2858
A A —. 8543 —. 9351 —. 9337
A:K . 0977 —. 0792 . 0675
A:F . 1360 . 0442 . 1096
A:R . 6036 . 6319 . 5019
K:P . 0046 —. 0803 . 0642
K:A . 0104 —. 0162 . 0097
K. K —. 7759 —. 8477 —. 830
K:F . 0053 —. 0050 . 0081
K:R . 5270 . 5987 . 4630
F:P . 0106 . 1709 . 1043
F:A . 2227 . 1069 . 0455
F:K . 0813 . 0593 . 0233
F.F —1.0556 —1.0301 —. 8045
F:R . 7410 . 8116 . 5414
R:P . 1204 . 0829 . 1118
R:A . 0257 . 0318 . 0273
R:K . 2102 . 1467 . 1747
R:F . 0194 . 0169 . 0710
R:R —. 4090 —. 2962 —. 4388
BT 1518 —0.06708 ppazdl, IHEEEES

FEAAHE BEyEe] AEMERY RARY viAE &

SLE Vbl & TXEBREMES 9Pt

?PA:——‘ﬁPgiS%SA =S;0p4,



FEHBBRAEHRMA & Fol vt ERA/ obd
Asl KiEs 1.0 $-2o KREEIE] FiE
gt webA ol el A ASAQl BB
EIEENBALS) AEmE T A EHY
ol MinEfEEaEe REME A A% &

AAE AlA st ek

4. £EERETE EHRENM

57 EEERERY HEe] B AEERR
AR v #RE BEHINEES@HoE W
ET HERe (E O A wlA FEFRI T
B HOERBEOE®)S 1H 3E EXo

Famex FMEERAL 49 o REHEA
0.5 ol 3t2 [L#H) IR ebd B,
vzl FAERSE AL 1.0 $ogor
A Ads e ERENES Rolx Yk

dl ¥ 51 AKIRGES 72 A RAEE
Slel ol ERTFES W% 1 BEEA

1§ doAqm o] BERATE 4
= —0.87 ko], EAEATEE —0.78,
FEHHERY 7/MABEIEE —0.4124] ¥m

A JEEEIRel vk B8l EhREERS] A%
MREEY EEEIES —0.30KEe R 4
33| Rl v BEEES ERBEkS
—0.91 plEo® Ags] Bihfel ok =3 #
SR EEYHES 74 HEpez BAREFEEY
(BRI S Pe] MhiEZEd vt vlad ot
—o R ERFEFS ERENES ERM
RER e g 2 Bk Bursh

N

39) ERM MBEXEIE QoEEEMEAY 42
Folx [l Ky ERZXBENMEEC], HEH
o] BS KRERGRGO,=0 &4 L9 g /A
A He d df3e.

60

. T EREREHY JERFTHN
= Z3E JE?E%%EH 1 EERTE
a5t EHHH
B X%jﬂ%(cro& price elasticity :
7:0& 2% FEY HCEEM M (own price
elasticity ! 9, ) 2 v} 2 fBEHA]  glo] 4 =HA|
vebbe Aol —fkfel b,

ol & ERjR 2wl FAY AEAEAS
B - HREERY MEe BHEREME T
AR & BRY EEREHIES A= d=A b
Bt ek 5 SEEEKC] 1A sEme
= BSBEEY] HBRBACERY 0T ERER
WOtke] FinEHS AERNERY T B
RETE Y oL 2 BEET 24 vebd e
E2A, EEREARATE HEMo e BE
ﬁ.g_ ;{!1,] 3 01- /~ olp}_

thEo 2 EARAEKERY 7-- FAE
FEA vlA = 237k 7B ZA Jebva ¢
o 53] HMEREYES] 2B AERER
FE At T3 94 =2A Jebhtw g

ol A R BB fLEETREES BRK
Rv REBRES BREEES] 49 A8
2.2 vulahA vebda glo EEmEEEY
%o FEFEA AL Adsl Fapa v

QspA @ 2em

ehds Ao ((E 4 (P F)159) 0.129) (A :
)'*91 0.11).

o2 FEAEHERSE fﬁ@$ | FEl
l 1—c YRR SEEEY 7% @
2 0.5 Plke] BOte ndozny 74 =
Al vebda geh ol B Be  REREEE
dolA e EERERS BABRATE ot
o] 0.5 5 EEBEIES, e duAE
ol wlste 0.748 ol ul3 KES Bolx g

vh. I EREGERA A = AU FTE, AE



HEEEE 123 FHEBEERS BARA
25 o2 27 0.81, 0.76, 0.633 0.609]
FWHS ndEeh. 2 GBS
ASE 2 A 2esk duxe AER
FEFEHEA sk 0.54 KEES, T2 H
AREF bdled A 0.468] K#ES B A
Aoz e 454 FERFEA 3t
w53 A5 KES VER 2 ek

V. #

G

KA A S2vehe 8iESES 538 —
BEREFAA vlzd 2 TeEF & K
HMHEES AAHEEE BB ERBEE
3} H—R LBUERT BEEEREWES o
T Bo] E¥FIE o AR dERMm 2 B’
FAREES A3 EEY oHe skl ARy
IR FEFEFZ F4Z0A4 A4 H
ZFehglenz A7l AE fam
HEEe] H£Eper Za JE
DA S-S EGEL

A, BERERETD =2 FEEERT
BRBHES B, BX, EERERS F
% HARER 2 duARAERY JHo=
vehda glow, 7 BE o]k & B
FEA2 2A vebta Yok

A, BEREREGD =2 & EEERH
HOEAES 2Bk Kighe s AHES
A7t M Fa vhgow BARAERK, o
R EREES Hol=, FEHEHERS ACE
RS BRI Ads) drl

A, BRE RBEEIESHAAE T R

go. 2 olE 3
R

61

B9 SEERRE SEERS £ -
HbpE¥ER) Mot Mre ERMMGRT 9
#es) BAE = o, 58 HEs BAER
e REMmEE 4 BEHE =24 =24
debda 98 £ ohEl, MESHAA B
o wolEd A& RS +50.0)
& 34 v & o ek
FEMEHEAERSY MeEEREA AT RE
Bhtke] HAldo® LEEY e vehixm
olol, AEERHEES B oA A%
Aol MnEfEESTEe] BifRsl-2 vkebs e,
FAEHRAE R a3t A2g d4s 2a=
sk itk

thgo B FERFEY BHOEREIES
2wl FARES 7S Bt ZE A4 BR
o TEE Ags ERERSH s
Fgsta lon, o HES #ER: 5B
HAEFRY He vepdel. 53 AKRG
¥ BEREBEES 7S A EREKS] B
CEEEIES 13 2 RBEES BdTx
vt =g FEARHER SR vt BERT
el RE\HE-E KMoz 0.5 ko=
HFEENE REHT PRAR A
et

o2 & Wil AES FEivel 1973
B el FHTEAAZ] BEES FERE
+E=R da e wbE, BEREHEY ST
BREEA vlFe] £ o /A HEERS BE
B BEWE 2l FBES s S84 = BRT
RS #iEs 5 AAAL Wt anrs
o} obg B4 BEAHEY 3 RIEEE
o B3k & & olElg MM B
(H3] EERBPERXS PLoR) BEFEHN
93 RS ol okE R AEsAy EET B

m
o

0] 0.0
}lua

=g+

2.
o



ikl B3 ErET BEEES WEESHA 3l
o, vholsl nvl BHERolLE WM 4E -

> 2

BELEEE AEMKER,
73.

KREgrh, T1968—734F BRFETHREAARI25 | #
&hd, 1978.

Afriat, S.N. “Efficiency Estimation of Pro-

duction Function.”

FERTRAA ] 19

The International

Economic Review, Oct. 1972. pp.568—
598.

Aigner, D. and Chu, S. “On Estimating the
Industry Production Function.” A.E.R.
Sept. 1968, pp.826—839.

Allen, R.G.D. Mathamatical Analysis for
Economists, New York: Martin’s Press,
1938, pp.340—345, 503—505.

Brown, R.S., Caves, D.W. and Christensen,
LR “Modelling the Structure of Produ-
ction with a Joint Cost Function.” Social
Systems Research Institute, University
of Wisconsin-Madison, Working Paper
No.7521, Aug. 1975.

Christensen, L.R., Jorgenson, D.W. and Lau,
L.J. “Conjugate Duality and the Trans-
cendental Logarithmic Production Fun-
ction.” Econometrica, July 1971, pp.255
—256.

, “Trancsendental Logarithmic Pro-
duction Frontiers.” The Review of Eco-
nomics and statistics, 55 .1973, pp.28—
45,

Diwert, W.E. “An Application of the She-

phard Duality Theorem: A Generalized

Leontief Production Function.” J.P.E.

1971, pp.481—507.

x

62

w4 Y ERERT NS REsts %
ET Hige] € 4 d& Aol

X BJ

, “Functional Forms for Profit and
Transformation Functions.” The Journal
of Economic Theory, June 1973, pp.284
—316.

Eisner, R. “Capital and Labor in Production:
some Direct Estimates.” The Theory and
Empirical Analysis of Production. edited
by M. Brown. New York: NBER, 1967,
pp.-431—461.

Farrel, J.M. “The Measurement of Economic
Efficiency.” The Journal of Royal Sta-
trical Society, Series A, Part 2, 1957,
pp.253—281.

Geiss, C. “Consumptions of Critical Efficiency
and the Extention of Farrel’s Method in
Production Analysis.” Feb. 1971. (Mimeo-
graph.)

Griliches, Z. and Ringstad, V. Economies of
Scale and the Form of the Production

of
Norwegian Manufacturing Establishment
Data”, Amsterdam: North-Holland Pub.
Co.1971.

Halvorson,

Function: An Econometric Study

R. “Energy Substitution in U.S.
Manufacturing.” The Review of Econo-
mics and Statistics. November 1977. pp.
381—388.

Hanoch, G. and Rothchild, M. “Testing the
Assumptions of Production theory: A Non
parametric Approach.” J.P.E. 1972, pp.
256—275.

Hodgins, C. “Economies of Scale in Canadian
Manufacturing.” unpublished Ph.D. disser-



tation, Univ. of Chicago. 1968.

Hulten, C.R. “Divisia Index Numbers,” Econo-
metrica 41, Nov. 1973, pp.1017—25.
Jorgenson, D.W. Christensen, L.R. and Lav,

LJ “The
Production Function, Part [ ” Conjugate
Duality and the Transcendental Logari-
thmic Function. Presented at the Second
World Congress of the Econometric Soci-
Combridge, England, September 19

Trenscendental Logarithmic

ety,
70.

Nerlove, M. “Returns to Scale in Electricity
Supply.” Measurement in Economics, edi-
ted by Christ, et al. Stanford University
Press, 1963.

Rhee, S.Y. “Multiproducts Production Rela-
tionships in Manufacturing Plants: An
exploratory Study cn Six Selective Manu-

63

facturing Activities in Korea.” Ph.D.
dissertation, Michigan State University
1978.

Shephard, R.A. Cost and Production Func-
tions. Princeton University Press, 1953.

, Theory of Cost and Production

Function. Princeton University Press, 19
70.

Theil, H. “Principles of Econometrics.” John
Wiley and Sons, 1971. pp.303—312.

Timmer, C.P. “Using a Probabilistic Frontier
Production Function to Measure Technical
Efficiency.” J.P.E. (Vol.79) 1971, pp.
776—794.

Uzawa, M. “Duality Principles in the Theory

The Intern-

ational Economic Review,5, 1964, i)p.

216—220.

of Cost and Prcduction.”



