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Fig. 2-4 Equal yield curve under the

assumption of complete substitution

x1<<-seq(0,10,length=70)
x2<-x1

k<-outer(x1,x2,function(xl,x2) x1°0.5+x2°0.5)
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Fig. 2-3 Equal yield surface under the

assumption of incomplete substitution
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Fig. 2-5 Equal output curve of fixed input

proportion production function
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lattice: : wireframe(k,zlab="Q=k" ,xlab="x1",ylab="x2",col=2,lty=1,lwd=1,drape=T)

@ WEEMRIESENBFWNT.
par(xaxs="i",yaxs="i")
x1<-seq(0,5)
x2<-x1

f<<-outer(x1l,x2,function(x1,x2) 3% x1+2 % x2)

contour(x1,x2,f,nlevels=5,col=2,lty=1,lwd=3,xlab="x1",ylab="x2")
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Fig. 3-1 Equaloutput curve of Marx’s
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Fig. 3-2 Equaloutput surface of Marx’s
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contour(v,c.f.nlevels=5,col=2,lty=1,lwd=3.xlab="v",ylab="¢")
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Fig. 4-1 Equal output surface of Marx’s

production function
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Table 4-2 Composition of labor input in optimal state(expanded reproduction)

¢ v m it
B Imx 0 (%erll)(lfx) (1*.\‘)[(175)],*%}], (=L
B % (%Jrsl‘% s [(1—S>L—%J1, %ML
bk oK K - o Ky

AR (2012) %5 129 W,

ZJ5 s KRR iE A C-D A 7 R 80 43 0 T 25 1
W T BEASA HLA AR B 2 i 5 AR A o R R A L
AR i) SR A AR LA B S L A

ARG B & R A Z A MR
Kb AR PR A R 3 5 5 AT BB E L C-D AR 7 e
7 S Y D e REAE 77 BR R, A N BT I A 5 Y
BT, SUEAR L R BN E g B A (B AE AU R
A EWES CDAEFRBN R L T —EH
whnEEEFLE BREELEL p =

M / Q

_ _ / _ C ]
m’P —C+V—1+P ,B—C_H/Z}ﬁ,%tﬂ

O HAE B W& AT Z A W30 HA 280 HT 15

C-D Az 7= bR B0 Ak 22 I A 2 i SEL 4 A 7 o Rk )
W =BC/V'#

ARIHZ A K PR IE AR ML, AN i, A
KG-DHE. L c=1In(C) , v=In(V) , W= In(w),
CIEL

In(w) =W =W(c,v) =c+ U +edv (41
=1In(C) + (1 +e)In(V)

TiA

w =CV' (4-2)

In(W) = In(BC*V'™) = In(B) + BIn(C) + (1 — P In(V)

BIn(C) + (1 — P In(V) WFsTIES C+V LR -

WK 2 BT  BRAE

CHV+M=U4+p)(C+V) =P (C+V) =P [BC+ V]

BRXZERNEMSL R C+V £ BC+ APV,



26

HEZFHR

Journal of Chinese Economy

TCRE AT Sl 5k T FEL R M 1 ) S AR 7 R
B A M e C-D A =R, A i, infaf i
Fe=In(C) 5 v =1In(V) BERF¥& LE—4MN
A, HRAE X B R A A IR

5 MAHFERE| — i B A 7= oK 5K

TE b —T AT 7 5 5d A 7 bR B 45 4L
AR IR) R, G B] 0 SC IR M AL T A7 S A2 5 . HSE R MY
By BA " s C-D A7 R AR fE7E O — Fh b
SRURFR O T B3 — o] @, 5 B DA 1l vp oy ik
POk 3l 7R B R 19 )2 U [ Sk AR

T AF A 77 R BN R R B — R 0 0 ST R T
SRR E

A R B B — IR — ik 2 T T CES (Con-
stant Elasticity of Substitution) &% 1 B, % &
B P EHYL/EN Leontief BBFSBI B R Y
(Robert Merton Solow, 1924 —) £ H K K. Y
(1956) $2 th T — D PIASA 7= 2 Ky CES 4277 bR
B RIS AE 1961 AR DU 3 28 5 2 R (O o Bk 17 ik
A ACMS) , BB & (Kenneth Joseph Arrow,1921—
2017) . % 44 B (Hollis Burnley Chenery, 1918 —
1994) . BH M i (Bagicha Singh Minhas,1922—2005)
b #& A,

WA P 2R 1) CES A2 77 pR AT 40 F B .

Q=F[8,K" +86,L°] " 5-1)

Kb, QFmmE, F RRERETRK, 6, &
REBSB(— o, +6, =1, K.L FRETFEER
(FEARSF IO MBEAE, p RABERSH

o="57 ) o bRt =

AR BB R AL R IE v = 1TUEE BRI . s<<
TR 25 386 080D 0 =1 CHLASE I B 26 384

Mo =10 Q MMM #H T4 R
B AT LAUE B L 24 o a1 F 0 B Q SNl A -3 A hir i
AT RRE T o BT T E 95 RS Q & Leontief
Az 7 RS CHD 5 B LA A 77 pR SO

)97)%:_{7?%

O EE.SEL

MEF=1,0,=1,0,=14e¢,p=1,Hs=111

WG AN 2R P2 B R B CES 477 sR B0AT LU AL
Q=K+ O+e)L

A K=c,L=v.,Q=W . AT ER T v B4~
REW=c+Q+e)v,

MY F=A . lHIBH 0, =a.0, =8 . HNSHK
o BT 0477 R ALY W] B AL FRBE s =1 R I, A
AEPREER R CES A R (5-D T CD B K
B, jpA

limQ —hmA [aK* —|—‘8L/’] ¢ =AK“L?

00

fl_iﬁamﬁiu O or AR PR RO C-D A 7= iR R
AT UL — b E) CES A 7F=pR 0 (5-1), 7 LL% B
g AR PR BB — AL IR CES A= 7= R E0E K.

Q=F[c"+(1+e)o]" (5-2)

1Mi Leontief A= 7= bR CFE %E $& A EE A A 7= R 0O
AKE Dy AT REUR 2 AN EREME T
oA AR R T T, AT LA ER AR O S AR R R Ry B
Wik, MAEIKATF F, Leontiel &7 KB W8 T

CES A= 7 s B 7 1], XA 1] LA — 22 IR 3 2
M EERD,
A7 RO 5 R — it 2 i T VES (Varia-

ble Elasticity 0f Substitution) 4= F= pR 01 H #, AR
## Constantin Chilarescu(2021) (3% iF°" | % ok 5k
fe R Liu A1 Hildebrand (1965) 42 177, 2 J5 &
Lu(1967) fy 57 Bk , Sato Ml Hoffman (1968)"" I
K Revankar(197 D" 7k — £ 1 IF % .

CES(Constant Elasticity of Substitution) Y &
SR AR TR, VES A4: 7 eR B ) % AU 7E T
WX — R & . VES(Variable Elasticity of Substi-
tution) [ 7 LI AT A8 AR

1 Sato il Hoffman(1968) H1 .l 5E 0 =5 (1) =
a-+ber fEHF

t)—1 a(t)—1 a(1)

Y—=BQL " "o + (1=K @ )@ (5-3)
Har @ CES A = W (5-1) B Q = F

AP RS YN Y Leontief A= 7 5 8 ([ E A HL M A 7 BRED BOBR R AR T

c; = 2(‘,,“ =1,2,,n)

FCRERAE X 1 v S AR 7 R T AR BE AR ) S i jZ%‘TUE%’iiJEBEEEE'EEFE BRI AS A ¢ BeX) o, SRFTRIEESR .



K ABAT: « H e S AR 7 o AR B S R R

27

mKﬂwﬂfﬁ$MLE%E¢%%§IET?T

(5-3)H, 0, =20, =1—2,s = 1. A FETEMN
e S T A p = L T

H,2Mb0=00,06=00) =a B W AZEMA M
P, T (5-3) 1B 4k K (5-1), Bl VES 4= 7= 5 %R 1k

e O
[T = 1 LA VA DL L 7 T

DL e o o A R R i — 2 — bk VES 4
PR BIA K - B, X TR, A FF T
— W TF R AR O X B e R — AR Sk, A AR

i CES A= 7= R %,

K Z
b e i s FIEARE)

EERL 5 ERER .
1E Revankar(1971) gt —HHE: 0 =a +

) 55 0 52 A R WA A v

z :Aepr. 1 gk b 2% ik (References)
ke <a + bk ) [1] ROBBINS, Lord. Schumpeter on the History of Economic
Y Analysis[ M/OL]//The Evolution of Modern Economic
A Z=1k f » BB AT RASE L 2 6 =0 B, (5- Theorys and Other Papers on the Histors of Feonomic

DIBHG-1;35b6=0,a=1H,(54)]
BIAEFREGY b =0, a =

Thought. London: Palgrave Macmillan UK, 1970.:47-72.

1k C-D

BiES
https://doi. org/10. 1007/978-1-349-00876-6_2.
Ha‘, (5-0)iRfL K C-D

[2] BRUE S L. Retrospectives: The Law of Diminishing Re-

@

VLR MCAIERT, 3R AR oy b2, W VES A7 R B0 2 N ICSE T CES Az 7™ bR B 4% 110 7™ A 1, 8 45 00 DA AT 28 5 £
WP SR [0 B R A B AR B, VES AR P2 B A AR SIE M B CES A %k, DU MIEN] R 7 — AN B B R
WIE T —FME . BARUERERE, S b6 =0 mt, 9-5-O UF RS WT Cp RS FFO

l—a
a k¢
In — t+u

—a

- Y l1—a - =
zZ = A =Acxpj ~dk = Aexp 1+(71/€ a

o
k+c(§)j a®

1—a BN

a

4 = p.Ae" = A" AT LUK Z

y
,fla’t +ck?
7

a 'k’

()"

2Rk CES R, 4 o' = —p, WA LLiff—

1 1
) C — ATGVK T 4Ly *
Hh 1 7T 45
1
CL o= A" K L) ?

S5

Y = A”(a'

BCHE, VES 2E 7= R4 E
Y = A"(a""K* + L )%

KB A E 5 95D Q = FL8,K* +8,L°]° ”IJ%:E&TO

i
‘K +cL) = (Aa")HK + (A" L

X

e A o =1 WAL Y = A" (a"“K* +cL® >
Y = A"(a"

WEHFEE R BB 2B LR vk A e R

MY b6 =0,a=1HK,09-5-4) T4 25154 g faf 24

d
_ACXka(lJr 5=

L
T Y — AT . TR

Wi (9-5-0)iBfk A C-D A= 7= i %k .



28

HEZFHR

Journal of Chinese Economy

turns[J]. The Journal of Economic Perspectives,1993,7
(3):185-192.

[3] 2 « BAA%E « Five « MR AR, AR BF A 56 SCHR 48 2
M.

(4] AL R IF R AT RA T L M. X T E
BT WA 43 T B9 % 8 LM/ OL]. JL 50 . T 45 BN F3 4, 1961,
https://ndlsearch. ndl. go. jp/ books/ R100000002-1022596492.

[5] An Essay on the Co-ordination of the Laws of Distribu-
tion[ J .

6] i [F] s #h i 2F 4 4 2% B 3. [F) & 4L 7 % = The Doshisha
business review[ Z/OL]. [ &4t K 2% i 2 4, 1949,
https://ndlsearch. ndl. go. jp/ books/ R100000002-1000000016617.

(7] REBE R, (& TF & RIS )[M]. 1912.

(8] BIJR 35 Tl « THHK/R. (L PF4 R ) 55 S M.

(9] il VU7 £ 0% 2 . 46 343-345 TI[ M. db 5t . i E AR
K2 At 2000,

[10] Dok BT (Do BEAR T &4 ). 5 23 B4 238

JIIMI. dbgt: AR A, 1972

(117 D7/ B (S B R ET24) .4 25 B4 30
JIMDL A st AR i At 1975,

[12] Dy5e /8 A% r. « 0 od S AR i 45 ) . 56 25 B 56 242
JIIMI. dbmt: AR A, 1975,

[13] ( H o MEAR W24 ) 55 25 H55 158 M. dbat: A
B AL, 1975.

[14] BOAR LT L RS - gosa i M. 1910.

C15] KV (Hr#E #2984 H)[M]. 2002,

[16] KV (B3 B2 5 2% ) M. 2002,

(171 KP4 INT M 25, T4 5 5 ]G 4% s e L 55
SHE I AR M E B [M]. 2002.

[18] H#B K 2# working paper[ N]. No. J —20.

[19] H#B K 2% working paper[ N]. No. ] —28.

(200 RPG)™ . 1L F 4 25, B R) 06 4F 56 L 9y o 24 D) B ) ¢
FE 2 BRI T B - AR ) R ) . 2 506 A 25 BE R I
Bt [M1. 2002,

(217 WM 25, RV ).« B o SEVASE B () 45 1%k BT 55 4 S 2B
FPER OSSR £, 2003,172(3).

[22] KRVGT™. KF 785 M A 3 LW RTE T 2Dt I
RIFRAE LT ZE T AT IR ,2005,42: 1.

(23] KRV, &5, O 8 SCR AR 3SR 298 19 B br 5 Bk
W% LJ]. S A £ 55 2%, 2008, 56 ,5-6.

[24] KRVGT, &IT55. S5 B U3 K 328 14 B b5 5 Bk

LI SEA iR 4% %%, 2008,56,5-6.

[25] KPG). B o B3 S 3 & g i #k & A SCULT .
Z WA L2010, ,184.4.

[26] KVET". B AU IM] K L3R R4,
2012:133-140.

L27] WL RPGT @ity e - & f /R, 0T o U A
P3G K A e — SR DL I Il 2B 77 R e 19 W A 2 OB
BRI ) ). IR £ 37 %%, 2004, 11.

(28] MHaR R PU . H A< b o S8 2% S X 4k 25 7 4R 7 20w
FE BT I R K e R BT & U 4 K BT AL A
0J]. 3 4= LAF5% . 2014, 8.

[29] TRt M7 A 7. MED s h &b 5 Lo i K —
VD R E X BUAR T = W EBCF )] &R,
2017,8.

[30] /RS MAEMNAFARMMWBEARELBERE—D A
AT RS S 5 L] TR, 20104,

[31] SOLOW R M. A Contribution to the Theory of Eco-
nomic Growth[ J/OL]. The Quarterly Journal of Eco-
nomics,1956,70(1) :65-94. DOT:10. 2307/1884513.

[32] ARROW K J,CHENERY H B, MINHAS B S, et al.

Capital-Labor Substitution and Economic Efficiency[ ]/
OL]. The Review of Economics and Statistics,1961,43
(3):225-250. DOI:10. 2307/1927286.

[33] WA 3C. azii: CRIRR S 28 DF B 52 ) 55 36 WL M].

[34] CHILARESCU C. A production function with variable
elasticity of substitution greater than one[ M]. 2021.

[35] HEADY E O. Hildebrand. George H. , and Ta-Chung
Liu, Manufacturing Production Functions in the United
States, 1957, An Interindustry and Interstate Compari-
son of Productivity, Ithaca, New York State School of
Ind[J]. American Journal of Agricultural Economics,
1966,48(1) :144-145.

[36] LU Y. Variable elasticity of substitution production
functions, technical change and factor shares [ C/
OLJ. 1967.
https://api. semanticscholar. org/ CorpusID: 153133425,

[37] SATO R,HOFFMAN R F. Production Functions with
Variable Elasticity of Factor Substitution: Some Analy-
sis and Testing[ J/OL]. The Review of Economics and
Statistics, 1968,50(4) :453-460.
https://doi. org/10. 2307/1926813.



K ABAT: « H e S AR 7 o AR B S R R 29

An Extended Exploration on Marx’s
Thought of Production Function

ZHANG Zhongren

(The University of Shimane,2433-2 Nobaracho, Hamada, Shimane 697-0016,Japan)

Abstract: The topics presented in this paper are all new attempts to some extent,and so far,although there
is some kind of attempts to reinterpret Marx’'s economic theory by using the Cobb-Douglas production
function, there are few systematic studies of Marxist economics from the point of view of the production
function. This paper reveals clear evidence that Marx had the idea of the production function in Capital and
emphasizes that there is no such formulation in Capital as the so-called Marxian value equation ¢ +v+m =
w ,written in letters,but that the formula W=c+wv-+m ,which appears for the first time in Volume III of
Capital,belongs to the typical format of a linear production function. From this it can also be recognized
that the vertical Leontief production function actually stems from the decomposition of the variable capital
part of Marx’s production function. In terms of research methodology. this paper, based on a multi-party
series of research results obtained from the study of production functions from the special to the general,
after clarifying that the basic characteristic of Marx’s production function is a linear production function,it
achieves generalization by expanding it into the form of the CES production function, thus clarifying the in-
trinsic connection between Marx’s linear production function and other forms of production functions. The
significance of this paper lies mainly in the fact that by exploring and analyzing Marx’s idea of the produc-
tion thought,we can deepen our understanding of Marx’s economic theory,especially by further expanding
the model of economic growth derived from the reproduction schema,and be conducive to comparative ana-
lyses with the economic theories of other schools of thought.

Keywords: Marx production function; CES production function; VES production function;linear homogene-
ous production function;Euler’s theorem
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