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1) £EETT9RE(aggregation problem)el] A3t FFEE B4,
REMB FEEY 4AERCY REMY £AEERS
o BAEES, 59 4EEt(productivity), MAk:
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< . £ HEH(aggregation condition)e] EF3
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A, HiEE7Y FifRZ3%E (specification  of
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FiFgol =l sHl ek, oAl 5 4k £
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BERE] 992 EEA, fEd g

WE OV BRETwECT &5 =5 (observed
fact)S wlmwA H3s] AudskAL ukE o
T BRERRE 29 F 9P

2V AEEE ERTFEERES #E
FH Bl s R RS AlFeE

oA, AHERESE BAEREY BRIIE (ER
st Bl ZlEH o R ofu- FAl7F Brh. BARES
GATEHEE wel d8 e EEE F o, 4
EEHY BEEATES dddos FEBAHY
BEARES AEEREDE JehilE 5HE Ew%EH,
AT FiRo T FED BAY FIEEHAGERAR
)5 HIEEAGIEARE) o2 WEd BRE
EEE LT Aoz iﬁfgo}ﬂ 3 BAR #E
&R W MEARES HEEdr A3t BEEN
o HEtl A WHERS Aldor o9 RE BB
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o o HEi s 2 =Elst glony, i o e
RERHE] A3t BRE A9 do. BARES #HE
ol A= FfEd(1982)3 Young and Musgrave
(1980)% %M.
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dot, s A gl 7+ Aok
gk wkel o], AEEEC; FEERTFEHES
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2, @HEES it FEM W EABRE
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HWEME FEslg , W&ol 4 VES(variable
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Arrow, Chenery, Minhas and Solow(1961)
= 19EES] BUESEEPT 248 Mo dEERe] &
HE A3t BE4ERX/L B3 (w)

4) R HHEEKES man-year® I BEFHEA
B 1EBAE TERMEESER A, 542 W)
< TEWMEE AT SETES SERAE
Doz o] EHE A,
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7k BRI LR,
log(X/L)=a+blogw

o EEESH A, BeEdS] #Eye] 20fH My
FEESE A SSEVERENES] BEHS 85% o4 4
Heta, HERAERDES WEH: R 09
HEEE MOEERED dAT el & Bl
e FEES AWT 7 v AEEE, ok
Zebwl Ak (homogeneity) s} IR
12 S (constant elasticity of substitution)
o BES AUz ERABEHES
Aol g ABT F Jv AEREE RQORY
ZESH Y.

RS A, BANE R 2 ERM
REZEE vebl = 3 BE, 7,0,08 &
AR CESEES#EE w3k 2ol
et

Al

A3 7
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X=7[0K~*+(1—8) L)~ v

K@llA X, K ¥ L 727 FEHEE
L£EHE, BEEEAFE 9 man-yearZ #HIER

SBRARS Uehivh 3ES BECL A
+ 9t @ M9l Bhesh 2u

>0, 0<0<1, p>—1

HREAEENEO)L 1/A+p)E ZAH,
p=00]4 X (2)-& Cobb-Douglast: E@HE 7} =
= p—oood uw] R (2)E LeontiefA: EHEE
ek et. WALy BARES (r=Ae)el BE
o ®BEE sHAshe K@+ vhedh o] #
pjaika

X=Ae” [0K~*+(1—0) L] /peeree. 3

KR@NA A8} v 27 izl BifESE



B OBEY BEE e = BEeld.
A9 CESAEEHmE: 5@ e 3
FERAER | 2 iterative procedure ©]]é]]
K®E AW AL 5B BUE SA
23 o, BEE B0 Bol
iterative procedurer} EBEE WS o
Al webd R A FE=l BHRIMUE
{f=(cost minimizing condition)¢]i} EE o] =
BT WERES AHEstd SERES] BE
L HAlHoE FAE b BB EET
#:(stepwise estimation procedure)e] =} A}

&=

Arrow, Chenery, Minhas and Solow(1961)
£ BEEAXEO=D, TERIFEXRTSH &
Fgee] skl SEFRsRES 45
e BRER,

gk

L
o
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el gl

(wL/X)=(1—-0)(w/Aet)*

3 ol E A&ste] CESEERES
#eEstdet. RWE

HEE # HEEET 5
£,
log(wL/X)=a,+a,logw-+ayt:---+- (5)

< REE ROEFEEoR FAYeta, EEK
B3 AERBS BEELE BGRAS,

a,=0 log(1—0)+(c—1log A,
a,=1—0, a,=—A(1—0)

5) {(6)el] A3+ =LA 42L& Arrow, Chenery, Min-
has & Solow(1961), p. 2452 Z:R.

6) Brown and Conrad(1967) = EHRR/MUERS B3
A7) BASBHAE(K/L S ERERIERE /)71
EFERS K@) o] &5t CESAEHEHS HEES
ez FAgg o, A B HERE B
A S BERAEER] o3k %48 (expectation)
o2 Avgstgcl. ERHEEEREA AT 48 EHE
HBERY BEsTi(distributed lag) 2 481k
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208 AEERES SR HEES A4ty
ok os) 18] HEE 69 A ash a9 BT

1 a3 a, 288 ¥z Al4E $ ot i
obel 2] K(6)& o] &3t 6/(1-0)8] FiHER
2y A4S Ax G,=6log(1—8)+(—1)
log Aol A A Ak o},

0/(1—0)="[antilog(@,/6)]7(K/X)?
0% —(K/L)?

Diwan(1966)-&
BFERAB

B BEG+D Ta
7t skl A BRI AMEEE
R34 CESEEBEHE ©]-&-3he] CESEER
B REES AR FASEHE. AA
BifEol A, BARMUEAS 99 A2 ERE
B{EHE (w/r)3t BARGEABK/L)7ES] B
WS

log(w/r)=log(1—0/0)+(1-+p)
log(K/L)+u

< ol&ste] SERES NEHERY RIDER
=7 BfEl A X

5
Ty

log X=log A+At+v{(—1/p) log[6K~
+(1—0)L"1}

ol 09 pg fRAsld A BEES BAH
RiEEME A, A9k 9% Fahgee.
Lovell(1973)% #H# % F (adjustment cost)
ol v} HREREE A A48 Hom B
iE(adaptive expectation) ® 2 ¢l&fe] FEEH
HER (/Y WFd A3 BALE LK)
9 HEHo R o] RelX = O
(partial adjustment)fE -8 A}8-35}e R(3)Y
CESEEHES] BEE: wdAAdo= #EES

Z A o]



A BHAA RM A9 BERA
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o},
5B AR (B 3 EFATH R (o /r) 7]

ki=100/A=0)) (w/r) """

S FHAES el v RERASE LSS
BEERARSE IR R)ZEE] Bk

(kz/k;—x) =(k¥/k,-y)?

25 283 BAEERSHHEGRIF} FH
FEEHERE ((w/r) I 7k EFE,

log £,=(n/(1+p))log(6/(1—07)
+(y/ (A +p))log(w/r),
+ (1 my))Ingt-l

o o) 8sbe] BNETIEEE 5,08 75 TS
3, A BElA KB 69} pE fAGH
Vel A BES BRohEmkEl 4,1 5%
Fald ok

CES#EmES] s R@)E EHERS
2 o]-&3te] FEfEAI(non-linear) JHITEL
2 5449 % . CESAERHES A4
Aoz o] & HTHikd+ Kmenta
1967)7F AAT ELW HEHEE Uk
Kmenta: p=04]4 REBESE K(8)] Taylor
Bz,

log X=logA+ At—vd(log L—log K)
+vlog L—(1/2)pvo(1—0)
{logL—logK]*

EFRe.2 o] §8le] CESEEEES K
ZAH oz FHstgs K@ A=
FRoz Ralstd 49 + vk HiE
=& 3ff H-E Cobb-Douglasfigi2 eh
o, p=0 o] £ZFFE A kAR HE

N
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p#0g »} Cobb-DouglasfBiiz <13 HRER
#(specification error)® FIEd FE v

2 AN RO DRAEES B ERE
A flate 47 FH2 4 god ol E=de

CESAEHES BEEY HEEE AT +
SR

Kmenta(1967) = K93 FliEHZALETS
2 743 BuAER #BRE ol&std R(®
o BFRREES 2B R/ EIE(two-stage
least squares)® 2 ZFA3§l9r}. Kmentad| B
vHERERE ohEsk 2k

log X=1log A-+2t—vé(log L—log K)
+vlog L—(1/2)pv6(1—0)
(log L—log K)?+ugr-+-s+++ ©)
(p/v+1)log X—(p+1)log K=log(r/p)
+log(Ae?)**(W8) 'R, +u, ---(10)
(p/v+Dlog X— (p+1Dlog L=log(w/p)
+log(Ae) v 1 (1—0)" 'Ry +u,

oo B HRRERAA r3k p AVl BR
d cist #iENZS(rate of return)z AEHS
E®-S JEE, R R HR@BE 4
EES gligsts EREE Q% FERAILE
pro e ye e RS Jehdeh #liel 9
A, Ry=R,=1olvh wup,u B wy= WA K
s1F (stochastic error term)E 24 uce EE
@Y Ay BERS, wdt we ERABE
#e] Rpggmikol vt WM BRI o K&
AR viebA o) FER (g
WA BEE It wrb HERES BEY
SEIE 4,9} Ao R MBI (stochastically
independent)o] %] Fom gll4A] A3 BypE
iy #e%EJ5 1 (stepwise estimation procedure)$]

[e)
HE5s



7Rtk (unbiasedness)

72 & (estimator) -
& gAu

Kmenta(1967)= w5k R (simulta-
niety bias)E A Astr] $13he] 2ER[EE/EHE
#E:(two-stage least squares) o 2 K (99 [
EREE HEstdrh. A BEdl4 (log K
—log L)3} log Lol 713t FH#E X (reduced form
equation)-& Ttz o] F o]-&35te] (DY
HEHE(og L—log K), logL ¥ (logL
—log K)28) &/ B FeHe e (E (least squares fit-
ted value) & A4S F E5 Bl A FRH
52 BlNfE(observed value)st H/)H 5k
HEER g RO EEFEES ®RDE
Fho = gEEstglth. (log L—log K)ol k3t
FHEAE KRADJA KA #A4 TE =
At

(log L—log K)=(1/1+p)log(1—3/0)
(R,/Ry) —(1/1+p)log(w/r)
+(1/1+p><uz—u1) cereeneennenen(12)

R(12)& BEFRoE o|&3ty REREY —
T (B (consistent estimate) p T K (9)<]
FAEEE (log L—log K)2} (log L—log K)*
o A ERMEEESS T log LY
HRE R, RAD ¥ RA2DE o] §3h4
T don, dubdo s oy e §

AE A,

log L=5b,+b,log(r/p) +b,log(r/w)
+b;(og(r/w)I* +b, [ (uy—uy)/
A4+p))%+v

v 3E R REHEES HREMAIt
ARADE] FA A BE= = (o —ue)/
A+l g Tetes R(12)9 #Em %

okt
&S
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ZH #HEMEE AH&shgleh R0 A log
Lo B EREEES A4k XA X
A3)ell A T3 KDY RPBH=A BB
FeHEMEE A eletd,

(log L—log K)=(log L—log K
+ [(“1“742)/(1 +P)]
(log L—log K)*= (lc{c;lf:lo?()Z
— T
+ [(Zﬁ'—uz)/(l +P>]2
+20 (s~ 1)/ (1 +0) (log L~ log KD,

log L:@—{- v

2p e A RO RPBHE] BWEE &
PEFEHEEER B,

log X—log A+t —v3(log L—log K)
<5 log L—(1/2)pvd(1—6)
((log L—log K)*

4 {Cs— ) AL 0)} ) + s

ol & BAOAFREeR FHIH. RERH o=
A Bl A #EE g enE 4 BfEdA
£ A, 4,v8} 07} HEER

Klein and Bodkin(1967)-¢- CESA:EEm#<t
BR M2 TR B ESER,

X—=Ae" 0K+ (1 —3) L7
w/r=[1-0)/0)(K/L)"*"

£ ek (full-information maximum  li-
kelihood) ¢ = %2 $}4t}. Klein and Bodkin
o #ENES CESLEmMeT BARIMUE
2] JERRZUME (non-linearity) 3} FEZSR FRAE
IFE 7L e4rEi(covariance)S HA A o7 3

Ak ek FEE ok, BB #H#



EESo] ALEmEE (likelihood function)d] &
FAbBRRS 7IHAfEEE (choice of initial value)
o weke] mlzrslAl Wake EAZE ATk
e % CESAEEES] REe
HRMEES & Dl A=lsige”. wisd o
o} zro] BES HEMESS BIERES HE
Jigel wek 2 WEE Heln o, TE
RGN A 2T BEE] 2 A¥ + Jd=
HHE el vA v KB BHE Aelst 2
REEe] ol BARES HEHEEY 'R
o g BEEES ZHEIZsL o¥el 53 &£
Fhk#Eol =& WIS £EmES] B¥E
Eobg Aol AA LEBEE T KRR
EbgAel gle Aoz dutdv. BEEFM

o AEEERS i Kmentad] ST HEE
FEES Ashd vlmy Aoz &
ok, HERES BifEdEe] BAHES
o] ik

. VESHEmES] HEBI

CES&: kel RIS TREMS CES4
EEHIL 7R v LEEMEY Fikel
gt gl A = FE 5 vk TEIRAE
Btk BEel vt SEpEEN] BRALEML

e ofgkg WA gevheE ADY RES

(1D CES&EmRES #HEHER
£ ES £ v
0<o<oo | p>~—1 >0 A>0 | 081 v>0 0<p<1
1) Arrow, et. al. 0. 764 0. 309 0.112 0.517 0. 387
2) Diwan —4.965 | —0.799 0.097 | 92.237 0. 097 0. 368
3) Lovell —4.856 | —1.206 0.095 | 99.853 0.074 0.359 | —0.029
4 FEEE F) B TREE 0. 362 1. 760 0. 056 0.977 0.812 0. 964
5) Kmenta: Taylor BB 0.951 0. 051 0.096 | 49.677 | 10.642 0.195
6) Kmenta: 2SLS 0. 147 5.813 0.123 | 1214.01 0.001 | —o0.211
7 Klein & Bodkin 2.079 | —0.519 0.255 | 104673 0.199 | —1.116
B & B3
0<o<oo | p>—1 >0 A>0 0<0<1 ¥>0 0<%<1

1) Arrow, et al. 0.402 1. 489 0.024 0. 668 0.912
2) Diwan 0. 435 1.297 0. 096 8.430 0.872 0. 557
3) Lovell 0.341 1.931 0. 093 7.275 0. 952 0.572 0. 889
4 IR R EFRE 0.164 5.103 0.112 8.357 0.999 0.509
5) Kmenta: Tayler EES 0.917 0. 090 0.147 | 47.510 7. 247 0.146
6) Kmenta: 2SLS 0.277 2. 607 0.184 168.4 0.987 | —0.081
7 Klein & Bodkin 0.431 1.322 0.108 14.09 0. 880 0.468
551 1) £3EMM (business sector) & EARKERE, ATR U BB, EHTE 2 ib&Adw 2 41 B AYd 2

& 9w,

7) S A BERF Bl AsiAEe (k1) 2.
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e TR WX+ v VESEEREK
S CES&EmES #Hiiokke] 43tz un
dubd gl AEEEEr € 5 vk VESEER
B WREAEBENME, BALHILE, X
BBz e A E258 FHEA

Sato and Hoffman(1968)-& HEHR{LEES
o)zt BRBE LR 7S] HIEBR, 0=a
+okzA-E VESEEREE =&tk

X:AeZtKa/ (1+0) EL+ (b/l +C)K] (ac/1+e)

B o HIRS] BEKE vebldth =14
o KA HEES BHARMUEGE X

QD9 HEmE L,

log X=log A+At+(1/1+c)log K
"+ (c/1+)log[L+(B/1+)K]

_/]’:_

2 ol gste] WAdoE 388 F Yok A
A BRI FAMS EEHBHAAL 2

FMults,
r=00b/1+)w+1/1+c)(X/K)

<4 EHEReR o&dd (B/1+04 FRIH
FHEMES T3 ol F olfstq (L+(/1
+0) K19 RIS A4 B Bl 4
(L+(b/1+)KJ48 BRFIE o] &3t K(15)
o EFFEE RERESE FA o2
e R4 BEE EEEE A4t
Sato and Hoffman(1968)-& EARFELE
o)zt BALENLEE) S HABR,

a

8) Ferguson(1965)-& EHile] EARBER(D KAY
B (R) 7S] BRtR, s=k({l/(a+bk)}—1]124¥ &
43 VESEEEREE =&

=a+bkzi¥] VESEERME 350,
X=Ae* KLY % «csesrracacransacrascans (16)

A ol

B as} b AT 5 Qe
<1, 0<a+bk<10]H,
obel st o] At

4 "1 € 0<a
FRNEE B ()

o=1—[bk/{(a+bk)*—a}]

R(16)2] HEEHmS o] 83t BEEY &
NHEHREEES TE 9 k. Lovell(1973)
< BASHHERY WHRER,

(k:_kt—l):ﬂ<k?_kt—l)

I EERESF BEERHHAAY BARIMUEY
o 28E T BEER,

k,=[r(1—a)/b]+(r/B)(wL/X),
+(l _r)kt—l

& ol gstd B/ EBHEEE 46,08 75 T

F, sk b2 RU6)S HWEsHmd AT
A3 mE,

log(X/L),— & log k,— bk,=log A+ At

& olgete BEE HEME A 18 T
At

Revankar(1971)& ERRES BAREZR(G)
3 BALEILER (RS Bk,

s=—(dK/dL)=a+pk,
|8>0, - (a/ﬁ)<k’

=245 VESLESHKE =&tk

X=Ae*[(1+B) KLt +aLt*Fvi+s
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B ask p AT 4 9T B9 WAE p>
0, —(a/B)<kl, BRREBIE@L =

&3} 7o EHmA

R
PES

o=1+(a/B)(1/E)

Lovell(1973)-2 EAZEHLERS ol
ERADF ZRRFERTHANA Y BRERAD
o2y T8 EFK,

k,=—(an/B)+ (/B (w/r),
+ (1_7)>kz—1

$3l BNEBEEEE &89 72 T
o} B2 SR(18)¢] $gmEise] WA 3
B,

log(X/L)—[1/(1+B)]logl(1+B)E+4]
=log A+t

ol g3t B ERMEE Ak A2 Tt

At

Lu and Fletcher(1966)+= &84 (X/L)
- B&E(w)3 BEASHEABRGRE A3
HERRE,

=
=

log(X/L)=loga+blog w+clogk
L zHE ofefe] VESAEREE =

X=AeH[OK 0+ (1—8)y(K /L)~

RADE pK/L)~0 % A9t CESAE
Elet $4T Feeld, =04 # CES4:
EmEor 2ot ERNEREIEOLE o=t
7ol ERAT

9) (2006 FA3 A8 A =-2 Lu and Fletcher(1966)

< BB

ZRk.
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o=b/[1—c(1+wL/rK)]
SEERFERTHAAS BRERIMUEES |
FAAA, SBHFGIEE(wL/X)E BHER
(w)sl BREHHER 2 ARk HERA
I,

log(wL/X)=0,+p,logw+ B, +B:logk

2 Film, EHREES BAREEE fo
BubB.ot BmiE K19 RKY HEES

Attt EFFEEES BHELY A=
ket Rk

B,=blog(1—8)+ (b—1log A

Bi=(1-5)

B:=2(6-1)

Bi=—c

BEE HEE b, oo A= 99 A S
A A AdEE Sk okl REDE o] 4
sk 6/(1-0)d FugfEzye A4 Ax
B,=blog(1—0)+ (b —1Dlog A A A A==,

5/ - 5) :e—ﬁo/i(K/X> /By -1, /B B¢
”';\KK/L) A=5-/b vennenn. (20)

Bruno(1968)& BHRE ZEHHY ETd
o A AEEES A A
Brunod] #7FU-2- VESAEmES HEjAEN

A8t

o B&EMY BA LT debl: F A M
XEE BERE.
X=AeKeLl"t— gL, seeerseeonserscess 21
X/L=cw+d, >0 eerenernnennennnnnn(22)
aX/ﬁL:pw—i—q, P0eeenerenerrenains (23)

RE@DL p=1, ¢=04 A= ZEFEFERW



el A BREIMuEde] S AR p#1 = (23)9] RBEES AU FPd &t 24
£ q#04 o ZEEHY £v9& vebich o Aoz HEEe RCDY AEEEHs K
REDE 2L AuE Advh K@Dk X @D RED2=¥H 2L + b ki
(F 2> VSEEEZRZS HEHER
£ FE B B 1= ES i ] £ & E
1) Sato & Hoffman] A= 0.551 &=-—0.002 c¢= 0.208| A= 0.631 &=-0.091 c¢= 1.102
(o=1+58k) A= 0.020 A= 0.008
2) Sato & Hoffman| A= 0.362 a= 1.824 &6=-—0.271| A= 0.581 a= 1.199 b=-—0.096
(a=a-+bk) A= 0.042 A= 0.014
3) Lovell =—0.086 b= 0.125 A=—0.027| a= 0.841 b=—-0.057 A= 0.027
A— 4.204 p=-—0.141 A= 0.723 1= 0.238
4) Revankar =—47.84 f= 27.63 A= 0.059 | a=-—13.28 f= 7.670 A= 0.056
A= 1.214 9=-0.102 A= 1.004 9= 0.164
5) Lu & Fletcher A= 0.540 b= 0.5944 c= 0.321| A= 0.006 b=-—0.208 c= 1.258
o= 0.683 A= 0.009 J= 1.338| p=-5.806 A= 0.003 &= 0.974
6) Bruno A= 4.619 A= 0.007 a= 0.254| A= 2.602 A= 0.004 a= 0.422
m= 5.016 c¢c= 0.920 d= 2.217| m= 2,457 c¢= 0.722 d= 2.064
p= 0.685 g¢g= 0.374 p= 0.417 g= 0.153
<K 3 VESEEEHS ERREEHME
Sato & Hoffman
(3) Lovell |(4) Revankar 6%&;;:; (6) Bruno
D e=1+bk| () a=at+bk
= : z ; N I . N : _ :
£ & [mur | oemr | s | e mwy| S35 mer e sk ernr] mug
1663 0.993 0.771 0.117| 0.142] —1.060! 0.595 0.519] 0.309 —0.805] 0.206] —0.064] —0. 260
1964 0.993 0.761 0.110] 0.165 —1.075 0.588 0.512( 0.339] —0.689| 0.250 —0.084| —0. 208
1965 0.993 0.776 0.063] 0.130] —1.147 0.599| 0.471} 0.295 —0.943| 0.229] —0.122| —0.241
1966 0.992 0.758 0.130{ 0.170 —1.024| 0.586, 0.535| 0.345 —1.271] 0.226] —0.001] —0. 137
1967 0.992) 0.745 0.148 0.194] —0.955 0.576; 0.563| 0.381] —1.322! 0.181 0.070; —0.130
1968 0.991| 0.689 0.161] 0.254( —0.860( 0.540! 0.596| 0.492] —2.442| 0.162] 0.119; 0.011
1969 0.991] 0.646 0.163| 0.277| —0.783] 0.515| 0.620| 0.553] —1.732 0.146] 0.241 0.170
1970 0.990] 0.579 0.153] 0.293] —0.654] 0.481| 0.656{ 0.624] —3.402) 0.141f 0.331] 0.304
1971 0.990] 0.545 0.154] 0.296] —0.658] 0.464 0.655 0.653] —2.522| 0.139; 0.362( 0.396
1972 0.989| 0.515 0.123] 0.295] —0.518] 0.450] 0.690; 0.674] -—5.033] 0.160| 0.411] 0.416
1973 0.989| 0.536 0.130] 0.296| —0.543] 0.460] 0.684| 0.659 —27.969| 0.173] 0.427] 0.395
1974 0.989] 0.528 0.108] 0.296| —0.474] 0.456] 0.700| 0. 665 8.398| 0.158  0.444] 0.403
1975 0.988| 0.504 0.094{ 0.295 —0.441] 0.445] 0. 708} 0. 681 6.935 0.1420  0.455 0.414
1976 0.988| 0.520 0.078 0.295 —0.407 0.452| 0.716| 0. 670 6.566; 0.107] 0.484] 0.418
1977 0.987] 0.416 0.022 0.282 —0.315 0.405] 0.736] 0.729  15.122 0.081| 0.507] 0.478
1978 0.986] 0.396] —0.052] 0.278 —0.230| 0.396| 0.754] 0.738 —57.439] 0.067} 0.533] 0.530
1979 0.984f 0.280] —0.250] 0.244| —0.099] 0.345] 0.781f 0. 780 7.777 0. 048, 0.542) 0.557

76



WERY] shith. BEEZdE b2
A 7L heh

o]
7!?1"?

p={0—a)c
g=1—a)d—am

EEERETS] RANEE,

2 =7k

(0X/oL)/(0X/0K)=((1—a)/a)(K/L)
—m/(aA*)I(K/L)™"
2] Es| IHo| t—ooy W] £EEF2Z, Bruno
HFEEEE A 7+ A sk wlel Cobb-Douglas
AEREE Weardh. ERREEDEO)S
i3k zFe] g

o=1—(a/l—a&)(mL/X)

me] BHEIEEOL =, o 1uz Fon(=

=), X/Lo] Frhgtell =l 12 M@
(4 #HTEH SERHEES BARELE,
1963~1979
(=4 %)
MADR?Y
. 23 0| 4 -
AR BLEE
CES
1) Arrow, et al. 96.7 | 94.3
2) Diwan 4.4 3.3
3) Lovell 4.6 2.9
) FERA FAERE 9.5| 7.8
5) Kmenta : Taylor BB — —
6) Kmenta : 2SLS 77.8 | 52.6
7) Klein & Bodkin 94.8 3.3
VES
1) Sato & Hoffman(o=1+0bk) 4.0 2.9
2) Sato & Hoffman(a=a+bk) 2.9 2.8
3) Lovell 130.8 3.3
4) Revankar 4.6 6.0
5) Lu & Fletcer 106.6 | 99.3
6) Bruno 6.1 3.1
811 MADR=1 % | 5%

77

Brunof: ] K
Ho R HES U
VESEEHEEES] 0] HEM HER
REEH AR BERABFEHEY RIS
271 G 2>} <E el AEskgrh. VESA

SRR EER

x o
=

ERES #EMES §iEe CESAEE#e
EEFES vmstd, BR7 BEd A8 38

el Ak o m thak AAF gl o} Eitk
o] =2 AT HEEHIE-S Sato and
Hoffman®] 4 EHE(a=ak+b) oY= £
el HEEWEE A Q3 BEEEs
tH(E 4 2. BBERM AEEEE Sato
and Hoffman®] A4S+ Bruno= &R
7b BT Ehell o3 Ak wlmA] Fol
3% o BEREE wolx glont HifiFHE
Fel BAMEES T 9o,

M. &

il

AR wReh 2ol A, HEHA H IR
SRRy Bl = EERGe] &k, B
ML) R, EZEMR 2 EERS wE5H
Fell ek ol ek EERENTE Sl Hew

o2 wgsel YA LEGN BHE]
A9 el g, o)z clstel BT T
9% EHEY

ol WE HEFEBAES Tobx
HeEMEE ARA A WA EE F5rt
ofeldt Aol EAHIMAAA S BNE
Z7b w3 Aotr SR AEREUE BK
B gl AR el BEERES 2olrle
oo, FavE F45 £ERZUT
2l S 2ol A8 melA RBe FH

od
o

t
Pezi's

i

&



3 z7] o o A Yk
WigEe] HEESIES] ntHAYA X HER
FE 2olA & AL & L A R
71 BRFES fEikol v BEIRES HET
B EEA R R g Aolvh AR #
EWETE B A ud MEES A543
% vk TransloghEEmEeL 2ol kst
4 EEREE ol T B LERM Rk
of 3t Hf5e ST = 3, Sato(1970)
o] EEEMS Zbo] LEER L= = Bl
#HE 7HR 5 9l o7, Coen and Hickman
(1970)¢] v+ Nadiri and Rosen(1973)z} 7o]
TR AR A3 B, AREN, TERT
T RAERES BAALE 3t HERE
T B iRR BRE ol dstd LER
BE mEmer 4% += doh v
o2l gt MAENAE Hliotke]l = R E0
BT S8EAE gor, o3ld gutshl] v
2 B 42 Sbs ERERS] Ads &
Aol ol A = b, ek EREFEE
SRS B olAld] sl AS oo ¥ &

10) Coen and Hickmaniifle] #Ee A xatg ot AR
BEEALY REHERR KEme Kichs v
Asjstgel. Satod] #EE HEs 3ot BARRB]
ZekslA) erobd] HEESLEALS Migko = Aelsddh

>

W

prh, [$2lvel AAREE HEITEY E
#1, TRBBEEWEL o +%, BB

HzeEE, 1982.

Arrow, K.J., H.B. Chenery, B.S. Minhas and
R.M. Solow, “Capital-Labor Substitution
and Economic Efficiency,” Review of

A FpRFl BES] Effoleh. o Ax A
HT 9= BRY BRIE deol v BERE
ol vk HEES LS el du A gk

bk mEmie T2 ABLE okl A9
24, FAE AEEECE SRR $2E
SRS FEEE ALY o AEEHE FE3
SFEE] Avh ze v AERECE 4
23 HTFRE] 2 F& grh SFEmE
HTERCl wel TR FRel EbsE
= glvh FiRE whel el AFEmES i
By FEfgol FoFste] R FHMl s
e smEpo . AwdsE gk zeE v
W mA e AL wEEbr 482, &
EEAREREZE A9 489 ihgH
BEA A BEZHS HEel w3, WSt
FHO 7 ARCEER st A3 W
BEpEdl o s BERETET 4484
o] $g®l A7 Flle HIEELS BHEH
A7 2 A Egkel ek LT
A5 AR A4S ASFHUL AR 7
eyl ol®tte Aotk hRENKERZEE
S8 A = EEHMHSVIENE XY MSE
Y a¥FEEd fd B FHRE &
g Aol wtAsteh

e

:lo

2 xXx BJ

Economics and Statistics, Vol. 43, 19
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<HisE 2> SatoZEEHS| #H%E(production

function with factor augmenting

technical progress)

Sato(1970) % SEABPTHH Jhrhy Hfb
BT ARG GEEEEY, X=FAK,
BL), o=p(@)E AAstm EA A% &
S, (AJA), 3 58 A8 HiEEs

M 1 £ETFR BiESES) #E(CES)

%, (B/B), & #7% ol Rel A4 #
sk ek,

(A/A)=Q/o—1D)(o(#/F)—%/2)
(B/B)=(1/0—1)(0(w/w)—2/x)
ox1 ..................,.................(1)

A7 AJA=(1/A)(dA/dt), ==X/K,

A, B,
0=0.3 0=0.4 0=0.5 0=0.3 o=0.4 0=0.5
1964 1.0000 1. 6000 1. 0000 1.0000 1. 0000 1. 0000
1965 0. 9868 0.9782 0. 9660 1. 0562 1. 0594 1. 0640
1966 0.9739 0. 9568 0.9332 1.1155 1.1225 1.1322
1967 0. 9611 0.9360 0.9015 1.1782 1.1892 1. 2048
1968 0. 9485 0. 9156 0. 8709 1.2445 1. 2600 1. 2820
1969 0. 9361 0. 8956 0.8413 1.3144 1.3349 1. 3641
1970 0.9238 0.8761 0.8128 1. 3883 1.4144 1. 4515
%M | i | dams | owss | omes | Lew | e | vois
1973 0. 8880 0. 8201 0.7328 1.6358 1. 6821 1.7488
1974 0. 8763 0. 8022 0.7079 1.7277 1.7821 1. 8609
1975 0. 8648 0. 7847 0. 6839 1. 8249 1. 8882 1. 9801
1976 0. 8535 0. 7676 0. 6606 1.9274 2. 0005 2.1070
1977 0.8423 0. 7509 0. 6382 2. 0358 2.1195 2. 2420
1978 0. 8313 0. 7345 0. 6165 2.1502 2. 2456 2. 3857
1979 0. 8204 0.7185 0. 5956 2.2711 2.3791 2. 5386
1964 1. 0000 1. 0000 1. 0000 1. 0000 1.0000 1. 0000
1965 1. 0221 1. 0386 1. 0618 1. 0453 1. 0365 1. 0241
1966 1. 0447 1.0788 1.1276 1.0928 1. 0744 1.0489
1967 1.0678 1.1206 1.1974 1.1424 1.1136 1. 0742
1968 1. 0914 1.1639 1.2715 1.1942 1.1543 1. 1002
1969 1.1155 1.2090 1. 3502 1.2484 1.1965 1. 1268
1970 1. 1402 1. 2557 1.4337 1. 3050 1. 2402 1. 1540
B 3 1971 1.1654 1.3043 1. 5225 1. 3643 1. 2855 1. 1819
1972 1. 1912 1. 3548 1. 6167 1.4262 1.3325 1.2104
1973 1. 2176 1.4072 1.7167 1. 4909 1.3812 1. 2397
1974 1.2445 1.4616 1. 8230 1. 5585 1.4317 1. 2697
1975 1. 2720 1.5182 1.9358 1. 6293 1. 4840 1. 3003
1976 1.3001 1. 5769 2. 0556 1.7032 1. 5382 1.3318
1977 1. 3289 1.6379 2. 1828 1. 7805 1. 5944 1. 3640
1978 1. 3583 1.7013 2. 3179 1.8613 1. 6527 1. 3969
1979 1. 3883 1. 7619 2.4614 1.9458 1.7131 1. 4307
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x=X/Lo|t},

R A 7 HEEe EfEE
ReR%1 Bt BEEER &3t A4 T ok
<= Ashd EEsl #ExEe] sheshet. EERUE
TEME 4A/A, 4B/BRY¥ 2 FERES Hit
$a A=A(1+4AJA), B,=By(1+4B/B)*

=]

= 1%]

X,= dzA:K: {log(BtLt/Ath> }
+5,A.K,

..............................

7t At R CESEE=A HifiEHz
H#HES 98 0=0.3, 0.4, 0.5% EES
2 Zde fE D3k g 24 ok &
(@9} F(3)L A7 CEDD(constant elasticity

M..L.

A=A DR o=g(@e] T4, .
= o@ 5% of derived demand) function for capital per
o=c(c>0) unit of labor, CEDD function for labor per
o= unit of capitalo]=] o] 59 HfF#SEE HE
o=a 37 T «, B9 e BFE DA Tk =
g HES BAEESRL 44 HE 4,50
T EEskd o HiEshe SEESE AT . ’
dom (fiEE 6)= CEDDAREHES] #HER
X, =[a(AK)*+b(B.L)™ 17V ++(2) FRolr (iR DL o] &4 BEERESS vx
Xt:alBtLt {log(A,K,/B,L,) } —51-1- 724\ 01 D“'
FBB,L, teeevereeeeeeieenenenieans )
(M 2) CESEEREC #RE
CES & E &
& ES £l F3 Bl & S
a b 0 a b 0
0=0.3 —0.148 1. 339 —0. 253 0. 746 0. 345 0. 365
c=(.4 —0.079 1.238 —0.253 0. 667 0.402 0. 365
c=0.5 0. 009 1.114 —0.253 0.635 0.426 0.365
Mz 3> £EERES HEFE
& 2 | M BO¥E % £ % F; M C I A
(@) ® (@ ® (a) 8) (e) 8
1963 0.1847 0. 8152 0. 6272 0. 3727 1972 0.2871 0.7128 0. 5468 0.4531
1964 0. 1724 0. 8275 0. 6871 0. 3128 1973 0. 3143 0. 6856 0.5718 0.4281
1965 0. 1970 0. 8029 0. 6602 0. 3397 1974 0. 3455 0. 6544 0. 5445 0.4554
1966 0.2188 0. 7811 0. 6557 0. 3442 1975 0.3511 0. 6488 0.5103 0.4896
1967 0. 2215 0. 7784 0. 5859 0.4140 1976 0. 3530 0. 6469 0.4294 0. 5705
1968 0. 2582 0. 7417 0.5517 0. 4482 1977 0.3341 0. 6658 0. 3544 0. 6455
1969 0. 2390 0. 7609 0.5193 0. 4806 1978 0. 3177 0. 6822 0. 3094 0. 6905
1970 0. 2733 0. 7266 0. 5100 0.4899 1979 0. 3476 0. 6523 0. 2388 0.7611
1971 0. 2598 0. 7401 0. 5045 0.4954
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Bk ©

EETE FiESES| 5w (CEDD for capital per unit of labor)

1 B =B i 2 & ES
A=[+ | B=[+ A=01+ | B=[01+
ana | aps | G| Bamy | Aaa | ane | SR ey
1964 0.339 | —0.092 1. 000 1.000 | —0.422 0.922 1.000 1. 000
1965 —0. 440 0. 094 0. 908 1. 084 0.196 | —0.358 1.135 0.988
1966 —0.374 0.197 0.825 1175 0.036 0. 040 1.290 0.977
1967 —0.031 0.082 0. 750 1.274 0.389 | —0.582 1.465 0. 966
1968 —0.443 0.187 0. 682 1.382 0.124 | —0.066 1. 664 0. 955
1969 0.317 0. 069 0.619 1. 499 0.235 | —0.018 1.890 0.944
1970 —0.297 0.229 0. 563 1.625 0. 051 0.119 2.147 0.934
1971 0.189 | —0.003 0.512 1.762 0.088 0.104 2.439 0.923
1972 —0.270 0.164 0. 465 1911 | —0.228 0. 257 2.771 0.913
1973 —0.133 0.112 0.422 2.072 | —0.083 0. 096 3.147 0.903
1974 —0.198 0.116 0.384 2. 247 0.089 | —0.099 3.575 0. 892
1975 —0.037 0.034 0. 349 2.436 0.097 | —0.108 4. 061 0.882
1976 0.018 0.058 0.317 2. 642 0.370 | —0.250 4,612 0.872
1977 0.087 | —0.007 0.288 2. 864 0.367 | —0.105 5.239 0.863
1978 0. 095 0. 002 0.262 3.106 0.360 | —0.025 5,951 0.853
1979 —0. 280 0.103 0.238 3. 368 0.499 | —0.106 6.760 0.843
Mgk 5) HEETEER HATESZEC| #w (CEDD for labor per unit of capital)
1 E-— s i} L & S
A=0+{ B=0+ A=01+ | B,=[-+
4414\ ABIB \ Gaidyy | asipyy | A | ABIB | Gajhy | (BB
1964 0.010 | —o0.022 1. 000 1006 | —0.020 0. 079 1.000 1. 000
1965 0.015 | —0.026 0.987 1. 056 0.046 | —0.046 1.026 1.043
1966 —0. 042 0.115 0.975 L115 0.014 0. 080 1.053 1.088
1967 0. 008 0.071 0.963 1178 | —0.014 | —0.041 1. 081 1.135
1968 —0.075 0. 069 0.951 L2444 | —0.042 0.102 1.110 1.184
1969 0. 107 0.131 0. 940 1.314 0. 064 0.143 1.139 1.235
1970 —0.019 0.134 0.928 1.387 0. 009 0. 155 1.170 1.288
1971 0. 066 0. 040 0.917 1.465 0. 063 0.128 1.201 1. 344
1972 —0. 067 0. 091 0.905 1.548 | —0.062 0. 069 1.232 1.401
1973 0. 008 0.045 0.894 1.635 | —0.009 | —0.007 1.265 1.462
1974 —0.072 0. 053 0.883 1.727 0.020 | —0.019 1.299 1.525
1975 —0.016 0.023 0.873 1.823 0.007 | —0.018 1.333 1.591
1976 0.025 0. 055 0.862 1.926 0.138 | —0.069 1.369 1. 660
1977 0.001 0.032 0. 851 2.034 0.022 0. 049 1.405 1.731
1978 0. 006 0.041 0.841 2.148 0.132 0.073 1.442 1. 806
1979 —0.153 0.042 0.830 2. 269 0.053 0.011 1. 480 1.884
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{Hix 6> CEDDEEE®RZS| H#xE

CEDD for capital per unit of labor

CEDD for labor per unit of capital

& %X & M £ & * & % B M £ & *
a ‘l b1 a 171 as bz az bz
0.324 1.339 1.118 0. 051 0. 506 1.131 0. 263 0.830

Mk 7 EERES BARE HE, 1963~1979
9 %)
MADR
4 B i H -
# X B M| # & E
1) CES
d=0.3 5.8 4.2
0=0.4 5.6 4.4
6=0.5 5.4 4,4
2) CEDD
for capital per unit of labor 6.1 6.6
for labor per unit of capital 6.3 4.5
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