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1 In this paper, China refers to People’s Repulli€itina, not including Taiwan (China Taipei) Hongrig
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Abstract

This study mainly focuses on estimating the cost structuteeoChinese
economy over the period of 1978-2003. The econorharacteristics of
China are analyzed by applying translog cost funcgstimation. Four
input factors including capital, labor, imports amiermediate goods are
specified in the cost function. In addition, tectogy variable is also

employed to investigate the effects of the technibahge.

Firstly, this study has confirmed the cost structurenef@hina’s economy

is labor-intensive, material-intensive and capital-saviatures

Secondly, the yearly technical change progress isepted, in the year
1978 to 2003 the average technical change rate39.5Technical change

plays an important part in the growth of Chinese eoono

Thirdly, the numerical value of ES is found to b®@3 indicating that

small economies of scale exist in the China’s overall @tgn

Fourthly, we combine the technical change rates @ffibiency change rate,
the total factor productivity growth rate can bécatated, and the average
rate is 14.7%.

In conclusion, even through Chinese economy is sl l#bor intensive
economy, it is experiencing a rapid technical clearajmd growth of

economies of scale, the total factor productivityggaapidly.
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1. Introduction

1.1 The purpose of the study

In the last twenty years, China has maintained a éagmomic growth rate
that has attracted worldwide attention. The wholenemy gradually
transfers from a centrally planned to a market omenBmic performance
improved significantly between 1978 and 2003, as #ftect of

progressively opening and reform policy measures. Ghirsnual

economic growth rate averaged 9 percent in this rii@e 20-years reform
period, a remarkable record indeed, particularlgamparison with the low

performance of the other transition economies.

Aggregate productivity refers to output per unituhpt reflects technical
change as well as technical efficiency change. Instihey of economic
growth, accounting for productivity growth is verynportant as the
economy’s long run growth in inputs. Young (1995ljdees that growth in
East Asia, including China is driven by a scale ¢ffand that technical

innovations are not adopted faster than in other teesin

In Young’s 1995 paper, he used a translog produdtination to represent



the economy’s aggregate technology, and estimaedSblow residuals”
to obtain TFP indexes for four different countriesttté “Asia Tiger§'. In
his model, technical efficiency in production is assumed, the economy
is assumed to be producing on the frontier. He invatstdythe cases of
Hong Kong, Singapore, Taiwan, and South Koreaokotlg Young’s study,
this paper is provided, to study the Chinese prodigtgrowth, technical

progress and economies of scales of recent two decades.

This study mainly focuses on estimating the cost structuteeoChinese
economy over the period of 1978-2003 on the purpddending how the
Chinese economy carried out in the recent years thite€hinese economic
reform. The economic characteristics of China aralyaed by applying
translog cost function estimation. Four input factoduding capital, labor,
imports and intermediate goods are specified in thé figsction. In
addition technology variable are also employed teestigate the effects
the technical change, the economic scale and tla fanttor production

(TFP).

The paper is organized as follows: The section 2 ghesheoretical model
of cost function. In section 2.1 the particular tragskost function is

chosen and discussed. And section 2.2 specifies theurasioh employed

2 The economies of for tigers: Hong Kong, Singapseeith Korea and Taiwan



in this study while section 2.3 shows the system eoquadfter proper
transformation. In the section 3 of this essay, bothirmal and conversion
of the data are presented, and in the last partisfsiction the date is
estimated by the model presented in section 2. Finsdlgne concluding

remarks are drawn in section 4.

1.2 Previous studies

In the last two decades in China, despite spectaeataromic performance,
there are relatively few studies on China’s overaldpictivity performance.
Ezaki and Sun (1990) studied TFP growth for chifgeylreported that the
growth rate of TFP has been fairly high, at aboutt8%4% from 1981 to
1995’. They used a growth accounting approach directisnfthe data; no
econometric estimation was drawn. In his recent papeut China, Young
(1999) estimated non-agricultural TFP growth raiebe 1.4% per year
during the period of 1978 to 1998. Similar to hiairl for the four “Asian
Tigers”, he stated “the productivity performance bé tnon-agricultural
economy (of China) during the reform period was eetqble, but not
outstanding.” Kalirajan et al (1996) studied agricultural totéctor

productivity (TFP) growth of the Chinese provincedaeported that TFP

3 Total factor productivity Growth in Japan, Soutbra, and Taiwan Nirikar Singh and Hung Trieu (1996
4 Aworking paper version of out results was usedHbgain (1995), in his response to Krugman. Theesam
issue of Foreign Affairs contains other commentwek
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growth in the period of 1970-1978 was negative irertty out of

twenty-eight provinces. In the 1979-1983 reformiqués, agricultural TFP
growth was positive in almost all provinces, but ite&d to negative in
sixteen out of twenty-eight provinces in the postref period of

1984-1987. Woo (1996) reported China’s net TFP gnoate to be 1.1 to
1.3 percent from 1978 to 1993, and 0.3 to 0.6 perfrem 1985 to 1993.
Wu (1999) used a stochastic frontier approach to esim&P growth,

including both the technical change rate and tfieiefcy change rate for
Chinese provinces from 1978 to 1995. The TFP growth irathis study
has been increasing from a negative territory to sitipe one, although

still a small figure, during the reform period.

Traditionally, total factor productivity, the ratiof an index of aggregate
output to an index of aggregate input, has been usedneasure
productivity’. Changes in TFP can be decomposed into components
measuring changes in technical efficiency, in econoafiscale and in

technology.

2. The theoretical mod€i

® See Baumol, Panzar, and Willig(1982) for a gengistiussion of mulitproduct cost functions. ClatRg8)
and Humphrey (1990) discuss recent studies of ebstspository institutions.

® Traditional cost studies could possibility confdistale economies and differences in X-efficiericy a
different output levels. This potential problem dowt appear to be of practical significance, harev
Several rsearchers have estimated scale econosingshoth traditional cost functions and frontier
estimation methods and found little or no diffeeni results from the two approaches( berrger and
Humphrey 1991; McAlister and McManus 1993; Mast@®3) for further discussion, see Berger et al.(3993
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2.1The model formulation

Let “c” represents the observed cost of production, t€jresents the

functional form of translog, “y” represents the outpgtiantity, “w”

represents the vector of input price8™represents the vector of unknown

parameters to be estimated angd/™ represents a non-negative cost
inefficiency effect (which often assumed to have df-harmal or

truncated-normal distribution). The stochastic cositfes’ will be

Lnc=C(y, w,8)+v+ U o)

Because the cost function represents minimum cost, wh#regroduction
function represents maximum outputs the inefficiegifgct U is added in
the cost frontier, instead of being subtracted, ashm ¢ase of the

production frontier.

The parameters of the cost frontier of equation (b) lma estimated using
standard econometric methods since the y and w are asstambd
exogenously determined. Schmidt and Lovell (1997) cifpe a

Cobb-Douglas technology for steam-powered elegyrigéinerating plants

" This comes from the Introduction to Applied Ecomtrits ( Kenneth G. Stewart)
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and showed that the stochastic cost frontier can benastil in a similar
manner to the stochastic production frontiers usirtigeeiML or COLS
estimators. The overall cost efficiencies can be deosewp into their
technical and allocative components if the cost fonctimplied by

estimated cost function can be explicitly derited

A maximum-likehood systems estimator, involving thetciunction and
the factor-demand equations, provides more efficiesiimators of the
parameters of a cost function than the single equagstimator. The
systems approach also has the advantage of elplaitcounting for
allocative inefficiency which is reflected in therar terms on the factor
demand equations, which represent violations of tts¢-drder conditions

for cost minimization.

For a simple example of the systems approach, conaideanslog cost

function involving one output and two inputs:

Inc=4,+ B Inw,+ B, Inw,+ B,Iny + B, Inw, Inw, + 8. Inw, Iny+ £, Inw, Iny

+12)[ Bu(Inw) *+ By, (INw, ) * + By (INY) *]

The input-demand equations (derived using Shephamisma) are the

8 The translog cost function is flexible at the paihapproximation, but it imposes generally a $fec
structure, namely, a symmetric U-shaped averagecaoge. If this assumption does not hold genertign
the cost function would be misspecified, and estimaf scale economies derived from it would bediia

13



share equations in the case of the translog. For thenput example they

are:
(Wl X1/C): :81+:812|nW2+ﬁ13|ny+,811|nwl ----- (2)
(Wz lec): 182+1312|nW1 1823|ny+ ,322|nW2 ----- (3)

Where, the dependent variables are the shares btastafor that input.

2.2The four-input translog cost function

The translog function is an attractive flexible fuantwhich has both linear
and quadratic terms with the ability of using mdrart two factor inputs. A
maximume-likehood systems estimator, involving the d¢osttion and the
factor-demand equations, provides more efficient estirmaof the

parameters of a cost function than the single-equatistimator. The
systems approach also has the advantage of elplaitcounting for

allocative inefficiency, which is reflected in thera terms on the factor
demand equations, which represent violations of tts¢-drder conditions
for cost minimization. The four-input translog protdan function can be

written in terms of logarithms as follows,

Lnc=4,+ B Inw, + 5 Inw_+ 5, Inw, + 5, Inw,, + 5, Iny+ S t+ 5, Inw, Inw
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+ B nw Inw, + B Inw, Inw,, + 5 Inw, Iny+ S Inw, t+ 5 Inw_ Inw,
+ B Inw Inw, + B Inw Iny+ G tinw + 5 Inw, Inw,, + 5. Inw, Iny
+ B tnw, + B Inw,, Iny+ 8 tinw,, + B, tiny+1/25,Inw,

+1/246, Inw_2+1/28, Inw, >+1/28, . Inw,, *+ 1/28 Iny?+1/2p,t°

(4

Where, “c” is the index of real total gross output evhis the total cost
factor of the Chinese economy. The input factorshif odel used are

113 ” 113 ” 11}

w7 fw ] fw, ”, and “w,, " where “w, " is the index of price of real
stock of capital input (interest rate)w;"” is the index of real price of labor
input (wage), W, ” is the index of real price of intermediate matenngdut,
and “w,, " is the index of whole sale price of imporf3, is the intercept or
the constant termg,, B, B,and B are first derivatives.3,., B, ,

B.. and g are their own second derivativeg,, , B... B.,and so

on are their cross second derivatives.

Under the perfect competition assumption, output ielastvith respect to
input equals cost share of that input. Thus, we caa ggstem of equations
from differentiating the translog cost function litespect to each factor

input, we derive the output elasticity or the factbare equtioris

® The assumption, on which the equation after difiemg cost function which respect to factors &sghare
of the factors, is that firms act as producers @ompetitive market, thus form the first order cibiod, we
can derive the postulates.
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Sk:ﬂk + IBk| In w, + lgkm In Wy, + IBkim In Wy + :Bky Iny+ ﬁkt t+1/2ﬁkk In Wk

sl=48 + B, Inw, + 8. Inw, + 5., Inw,, + L, Iny+ B, t+1/28, Inw,

Sirn:ﬁim + ﬂkim In WK + ﬁlim In WL + ﬁmim In WM + ﬁimy lny+ ﬁimt t-I-llzﬂimim ln WIM

Where “sk” , “sl”, “sim” means the share of capital, #tere of labor and
the share of import.3, represents the average cost share of capfial,,
B, and B, represent constant capital share elasticity with résjeec
capital, capital share elasticity with respect to falmnd capital share
elasticity with respect to intermediate material infaspectively and so on.
B.. B, and B, are constant material share elasticity of labor with
respect to capital, with respect to intermediate naseand with respect to
labor. 8., B., and B, are constant material share elasticity of the
intermediate material with respect to capital, tooland with respect to
the import materials. Similarlyg,.., 8., and B,, are the constant
material share elasticity of the import goods with eespo the capital
factor, with respect to the labor and with respecttite intermediate

materials.

From homogeneity of cost function in the vector dagirices, we impose
the following restrictions”

10 By assumption the cost function is linearly honmagggus in input prices and linearly homogeneous in
output. Cost Minimization, Technical Progress amlAggregate Demand for Imports Korea,1963-81 nah,
hosoo (Feb. 1984)
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Bn=1-B- B - B

,Bkim == IBk| - IBkm - ﬁky

:8|im == IBk| - :8|m - :8|y

IBmim == ﬁkim - :8|im - ﬁimy [ = ﬁm + IBkm + IBky + ﬁm + :8|m + ﬁ|y - IBimy]

ﬁmy:_ ﬁky_ ﬁly - ﬂimy

IBmt =- ﬁkt - ﬂlt - IBimt

2.3Formation of the system equations

Estimating the cost share equations jointly with tlaggsltog cost function
in the equation above improves the efficiency @& #stimation process.
Further the number of degrees of freedom is increaséthwt an increase
in the number of parameters to be estimated. Sinceagteshares sum “c”
unity, there are four linearity independent facdbare equations. Thus, in
forming of the estimated system, one of the sharateaqs is omitted. The
parameters estimated are invariant with respect @oothitted equation,
since a maximum likelihood estimator is used. By theiotistn above, we

can transform the system equations to:

Inc=4,+B.Inw, + 5 Inw_+Inw, - B, Inw, - 5 Inw,, - 8. Inw, + B, Inw,,

17



+ B, Iny+ B t+ B, Inw, Inw_+ 5, Inw, Inw, - B, Inw, Inw,, - B Inw, Inw,,
-ByInw Inw,,  + B, Inw, Iny+ B tinw, + 5, Inw_ Inw, - 5, Inw_Inw,

- Bnlnw Inw, - 5 Inw_Inw, + 5, Inw_Iny+ S, tinw, +2 5, Inw, Inw,,
+Banlnw, Inw, + 5 Inw, Inw,, + 5 Inw, Inw, +5, Inw, Inw,,

- By INWy, Inw,  + B, Inw, Iny+ 5 Inw, t+ 5, Inw,, Iny+ S8 tinw,,
+B,tiny+ B, Inw, 2+1/28, Inw_ *+1/28, Inw, *+1/28, . Inw,, *

+1/128,,Iny?+1/2 B, t°

sk=g,+ B, Inw_+ S, Inw, - 5, Inw,, - 5. Inw, ':Bkylnwuvl +:Bky|ny+ Bt

+ﬂkk|nWK

SI:ﬁl +:8k| InWK +:8|m|nWM 'IBkl InWIM -ﬁImInWIM ':8|y anIM +ﬁly lny+ﬁltt

+ 8, Inw,

Sirn:lgim-'-ﬂkimIr]WK +ﬂ|im Ir]WL +2ﬂkl anM +18km|nWM +18ky|nWM +18Im|nWM

+ﬂly anM _ﬂimyln WM +18imy|ny+ lgimt t+ ﬂimimanIM
For the translog cost function the own-price elasiéisiof demand are:

£ = Bi +S(S -1
S

and the cross-price elasticities are

18



_5,+SS

& S (iz])

Following Caves et al (1984) and Filippini (1996) define economies of
scale (ES) as the rate increase in total cost brounghttdy a proportional
increase in output, holding all input prices fixddhis is equivalent to the

inverse of the elasticities of variable cost with respeoutput,

dinc
diny

ES=

=B, tByIn Wt B In w+B Inw+ B In wy+ B In w+ B,

And the technical change progress (TP) can be eaédiby the equation:

TP=-00C = 5+ B Vi + 5, Inw % By v, + g Inw,, +

As reference to the total factor productivity (TFRhe total factor
productivity consists of two parts: the economies ofesaad the technical

change, so the TFP can be calculated by the folpequation:

TFP=£sd/nY :; Yi1p

3 Empirical results

3.1The data

19



3.1.1 Sourced! of the data

The following data of year 1978-2003 were takennfréhe Chinese
statistical year book, various issues. Including re#hl tgross output
(RTGO), which is the total cost factor (TC); thelré®P (RGDP) which is
the total output factor (Y), real capital stock (Rthich is the capital
factor input (K), the labor (L) which is the laboactor number, real
intermediate material (RM) which is the total imediate factor input (M),
real import value (RIM) which is the real price oétimported inputs (IM),
interest rate (PK) which is the real price of capiedge (PL) which is the
real labor price, average price of intermediatedgoPM), the whole sale
price of import (PIM) which is the real price of thermediate materials.

The data are present in the following.

In table 1, all the price data are the real pricthe factor and with the base
of 1978 yuan, the capital price are measured byntieeest rate of one year
period of deposit of the according year. And for lddeor, the number of the

labor is the million units.

L All the data come form RTGO, Economy communiqu€binese government 1978~2003 Others,

Chinese statistical year book, various issues

20



Table 1 the original date of China’s overall econdifiy8-2003

Year RTGO RGDP RK L RM

1978 5689.8 3624.1 1411199 4.0152 2065.7
1979 6122.222  3899.53 14882.12  4.1024 2222.692
1980 6600.174  4203.96 15735.36  4.2361 2396.214
1981 6947.252  4425.03 16569.29  4.3725 2522.222
1982 7573.128  4823.68 17653.46  4.5295 2749.448
1983 8398.142  5349.17 18991.84  4.6436 3048.972
1984 9672.66 6160.97 20627.59  4.8197 3511.69
1985 10975.63  6990.89 22598.03  4.9873 3984.736
1986 11948.58 7610.61 24876.88  5.1282 4337.97
1987 13331.21  8491.27 27413.64  5.2738 4839.937
1988 14833.31  9448.03 30524.74  5.4334 5385.281
1989 15436.42  9832.18 33773.28  5.5329 5604.242
1990 16028.17  10209.09 = 36805.53  6.3909 5819.077
1991 17501.82  11147.73  40115.04 6.4799 6354.092
1992 19993.96 12735.09 4413193 6.5554 7258.871
1993 22690.92 1445291  50105.39 6.6373 8238.011
1994 25564.27  16283.08 5673251 6.7199 9281.189
1995 27731.77 17663.66  64013.64  6.7947 10068.11
1996 30958.2 19718.73  71700.81  6.885 11239.47
1997 33683.61  21454.67  79542.5 6.96 12228.94
1998 36312.31  23129.01 87764.48 6.9957 13183.3
1999 38926.8 24794.3 96540.92  7.0586 14132.5
2000 42196.65  26877.02  108222.4  7.115 15319.63
2001 45234.81  28812.17  122507.7  7.3025 16422.64
2002 49260.71  31376.45  138678.7 7.374 17884.26
2003 54186.78  34514.1 155320.2  7.4432 19672.68
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Continued table 1: (100imvil 1978 yuan)

year RIM PK PL PM PIM

1978 187.4 3.24 1674 100 25.45
1979 209.6 3.37 1818 103.56 27.33
1980 278.1 4.32 1972 107.47 29.63
1981 335.4 4.35 2026 109.88 30.41
1982 459 5.32 2172 109.76 31.15
1983 649 5.49 2297 110.94 27.36
1984 817.6 4.89 2706 116.39 29.71
1985 994.9 4.77 3056 128.23 37.57
1986 1045.5 5.36 3544 134.05 44.22
1987 1083.7 6.88 3708 140.88 47.74
1988 1203.8 7.45 4314 158 47.7
1989 1279.2 8.03 4625 171.98 48.28
1990 1416.9 8.64 5266 181.68 61.39
1991 1752.6 7.56 5485 193 68.45
1992 2124.3 4.86 6011 209.17 71.24
1993 2498 4.86 6704 209.17 74.41
1994 3468.4 4.56 7736 239.64 111.53
1995 3399.5 6.32 8498 287.17 107.96
1996 3357.2 1.47 9284 324.99 107.51
1997 3401.7 5.67 9737 344.26 107.09
1998 3477.5 3.78 11447 347.07 106.88
1999 4001.6 1.98 12798 343.27 106.66
2000 5429.8 1.97 14141 345.22 106.18
2001 5808.4 1.85 16762 348.6 106.08
2002 7039.6 1.76 18934 351.2 106.07

2003 9770.2 1.73 21371 353.26 106.24
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Source: RTGO, Economy communiqué of Chinese governi@t8~2003

Others, Chinese statistical year book, various sssue

3.1.2 The factor data

As mentioned above, the inputs factors involved irailway production

include capital, labor, imports, and intermedia¢enis. The price indices for
each variable are measured by the following egoajiven in 2000 prices
as the base. To eliminate the effects of inflatiohyaliables are measured

in real terms.

3.1.2.1The labor price

ipl =P i = 1978-2003

b
where:

ipl. : labor price index for year i
p; : labor price for year i,

P, - 1abor unit price for base year (i.e. year 2000)

The total labor costs in question are the wage exparisasthe labors in
China, including the industry labor force, the agtiural labor force and so

on. The size of the workforce is the total numbermpeyee.

23



3.1.2.Z'he capital price
ipk=-Pe i = 1978-2003
Pro

where:

ipk: capital price index for year i

p,: capital price for year i,

P, - Capital unit price for base year (i.e. year 2000)

The capital is defined as the sum of interest and digien associated
with the capital stock and structure capital whicpresent the factory
workshop, the land the product facilities and soAmthese are typically
long-lived, they are treated as a fixed factor. Tagital denoted Kk, is
measured as the sum of interest and depreciation assbuidh the fixed

ones.

3.1.2.3The import price

ipim =-Pim_ i = 1978-2003

imb
where:

ipim, : import price index for year i

24



P, - Import price for year i,

P.,- IMport unit price for base year (i.e. year 2000)

The input factor of imported materials are the matgrihat in the national
production used and come form the foreign marketuding the raw
materials that are imported, the imported energyinttported facilities, the

imported technology and so on.

3.1.2.4The intermediate material price

ipm, :% i = 1978-2003
mb

where:

ipm, : intermediate material price index for year i
P, - Intermediate material price for year i,

P.. INtermediate material unit price for base yea. (year 2000)

The intermediate material factor is the intermedgeds that the Chinese
produced and used as raw material in order to prothedinal output. It
mainly include some of the agriculture products, theergy, the

semifinished product of some industry and so on.
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3.1.3 The real output factor price

Yy =Pn i = 1978-2003
Pvo
where:

Y ,: real gross domestic production price index for year
p,: real gross domestic production price for year i,

Py, real gross domestic production price for base yearyear 2000)

The total output factor which is defined as the grassektic output (GDP),
is a measure of the amount of the economic produaifoa particular

territory in financial capital terms during a speciiime period. It is one of
the measures of national income and output. It isnafeen as an indicator

of the standard of living in a country.

3.1.4 The real total cost factor price

TC, = Pre i = 1978-2003
Pres

where:

TC, : real total gross output price index for year i

P - real total gross output price for year i,
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Pre, - Feal total gross output for base year (i.e. yeafp00

Due to the total gross output of the nation weresaamed by the labor
force or be used as semifinished product for the faatluction, the total

gross output of the nation meanwhile is the total cb#te nation.

3.1.5 The share of factor cost

The calculation of the share of capital (SK), laq&L), intermediate
materials (SM), and import (SIM) are as follows. Trag the proportion
of the capital input, the labor input, the internag¢dimaterial input and the

import input according to the total input of the mieeconomy of the

nation.
*
SK = RK* PK
TC
*
SL= L* PL
TC
SM :ﬂ
TC
SIM =—R|M
TC

3.1.6 Time series index data for the model

Based on the section 3.1.2 to section 3.1.5 mentieveedconverse the
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original data of table 1 for the translog cost fumttsystem equations to

use.

Using the data of year 2000 as standard, the indexabtotal gross output
TC, index of real GDP Y, index of interest rate Kdex of wage L, index of
average intermediate material mediate price M aadritiex of whole sale

price of import IM are presented in the table 2-follews.

According to the section 3.1.5 the share of the mpgapital, labor,

intermediate material, imported material) in théakacost, the share of
capital (sk), the share of labor (sl), the share @rmediate material (sm),
and the share of imported material (sim) in the acogrgiear are presented

in the following table 2-2 .

3.2The results of estimation

3.2.1 Parameters estimation

We estimated the system of equations consisting of ds¢ function,
omitting the linearitly dependent intermediate matetost share equation

and using the Full Information Maximum Likelihood L) command to
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Table 2-1 the index data for model:

year TC Y K L M IM
1978 0.13484010.0278360 1.6446701 0.2430171 0.2896704 0.2396873
1979  0.14508790.0302781 1.7106599 0.2568904 0.2999826 0.2573931
1980 0.15641470.0323949 2.1928934 0.2675584 0.3113087 0.2790544
1981 0.16463990.0366419 2.2081218 0.2651243 0.3182898 0.2864005
1982 0.17947230.0484041 2.7005076 0.274353 0.31794220.2933697
1983 0.19902390.0540692 2.786802 0.28095890.3213603 0.2576756
1984  0.22922820.0627913 2.4822335 0.3115721 0.3371473 0.2798079
1985 0.2601066 0.0794685 2.4213198 0.3360681 0.3714443 0.3538331
1986 0.28316420.0918478 2.7208122 0.3749629 0.3883031 0.4164626
1987 0.31593050.0891715 3.4923858 0.3790164 0.4080876 0.4496139
1988 0.35152820.1160311 3.7817259 0.4258387 0.4576792 0.4492371
1989 0.36582110.1390898 4.0761421 0.4509047 0.4981751 0.4546996
1990 0.37984460.1527514 4.3857868 0.4444854 0.5262731 0.5781691
1991 0.41476810.1772125 3.8375635 0.4553487 0.5590638 0.64466
1992 0.47382820.2322367 2.4670051 0.4890812 0.6059035 0.6709361
1993 0.53774230.2759041 2.4670051 0.5308237 0.6059035 0.7007911
1994  0.60583650.3345482 2.3147208 0.5963158 0.694166 1.0503861
1995 0.65720310.4325453 3.2081218 0.6386216 0.8318464 1.016764
1996 0.733665 0.513732(8.7918782 0.6807003 0.9413997 1.0125259
1997 0.79825330.5922878 2.8781726 0.7034579 0.9972192 1.0085704
1998 0.86054960.7288164 1.9187817 0.8221642 1.0053589 1.0065926
1999 0.92250930.9454413 1.0050761 0.9128461 0.9943514 1.0045206
2000 1.0000000 1.0000000 1.0000000 1.0000000 1.0000000 1.0000000
2001 1.07200021.0373572 0.9390863 1.1548994 1.0097909 0.9990582
2002 1.16740811.0880074 0.893401 1.29189511.0173223 0.998964

2003

1.28414911.1736365 0.8781726 1.4359869 1.0232895 1.0005651
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Table 2-2: the share of inputs according to totat co

year SK SM SL SIM
1978 0.08035930.3181223 0.5685822 0.0329361
1979 0.08191920.3193185 0.5645264 0.0342359
1980 0.10299240.3185492 0.5363231 0.0421353
1981 0.10374810.3095376 0.5384362 0.0482781
1982 0.12401270.304391 0.510987 0.060609
1983 0.12415270.2881784 0.5103896 0.077279
1984 0.10428250.2879916 0.5231989 0.0845269
1985 0.09821090.2832766 0.5278661 0.0906463
1986 0.11159490.2985273 0.5023779 0.0874999
1987 0.141477 0.27813740.499095 0.0812905
1988 0.15330990.2893516 0.4761833 0.0811552
1989 0.175688  0.29980450.4416385 0.0828689
1990 0.19840060.3287629 0.3844383 0.0884006
1991 0.17327890.3127349 0.4138436 0.1001381
1992 0.107273 0.29746 0.4890141 0.1062471
1993 0.107317 0.28802940.4945655 0.1100881
1994 0.101196 0.29077220.4723583 0.1356737
1995 0.14588550.2902575 0.4412719 0.1225851
1996 0.17300910.2808221 0.4377254 0.108443
1997 0.13389480.2696347 0.4954805 0.1009898
1998 0.113601 0.29382110.5190521 0.0957664
1999 0.14910530.3070539 0.5410468 0.1027981
2000 0.15052490.3127837 0.5080129 0.1286785
2001 0.15010280.3458518 0.4756394 0.1284055
2002 0.14954750.3587376 0.4488064 0.142905
2003 0.14958850.3659013 0.4042042 0.180306
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apply maximum likelihood methods in EVIEWS (versiof)3.

Table 3 presents the estimate result for the costiimcBtandard errors
t-statistic and meanwhile the probability of each peter for the cost

eqguation are also reported in table 3.

Under the assumption of production cost minimizationpider that the
cost function be well-behaved, the estimated model ineiston-negative
in input prices, concave in factor prices and monatthy increasing in
output (Varian, 1984). Non-negativity in input prics satisfied if the cost
shares of the input factors are positive. Concavitytisfeal if the Hessian
Matrix of second order coefficients is hegative senfirite. Monotonicity

is satisfied if the predicted costs increase as outputase (McGreehan,
1993). All three conditions are satisfied in our estemathus indicating the

translog cost function captures well the underlyirapt®logy.
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Parameter estimates for translog variablefgostion

Std. Error

t-Statistic

Prob.

0.377132843805
0.100300970488
0.0745799125384
0.476656879266
0.386401037206
0.0216985592414
0.0491156552601
0.116258546316
0.151836008987
0.00388680353402
0.15587822916
0.151568004343
0.00346304035925
0.17942886418
0.460668926368
0.0188485295412
0.02073278992
0.0213449825765
0.100894443501
0.424237035446
0.135181627886
0.276302992121

0.00103379759125 0.000482940239972

Table 3:
Coefficient

B 1.61705429074
B. 0.1757981427851
B 0.642931980882
B. 0.0651288082113
B, 1.51674914442
B -0.0946127730279
B, -0.0079161694293
B.. 0.0457081790237
B, -0.0297834837086
B. 0.0016648305299
B, -0.0200009205508
B, -0.0039406521143
B, 0.0016648305299
B, ~ 0.117197235283
Bry 5.82240929145
B.. -0.0140542786504
B.. 0.00282725176051
B.  0.079528713617
B, -0.21448547707
B...  -4.06541709375
B... -0.0145242584098
By, -1.9926024485
By

B... -0.00164585406287
B, -0.0289938568572

0.0386403567572
0.223261982834

4.28775779489
0.15750737713
8.88888117885
0.136636668942
3.92532368802
-4.3603251246
-0.16117405718
0.39315973295
-0.19615560173
0.42832896373
-0.128311186614
-0.025999234676
-4.27588262556
0.653168239225
12.6390319776
-0.745643240746
0.136366199215

5.05823289882¢e-0
0.875246876854
1.60336110548e-1
0.891665600615
0.00018391124799
3.87729333051e-0
0.872367779295
0.695260490875
0.844992084501
0.66957720033
0.898228795568
0.979323512268

5.28197074613e-05

0.515544302082

1.15944161861e-20

0.458095833715
0.891878702676

3.72587390653 0.000363860491153

2.12584033002
-9.58289058728
0.107442547015

0.0366400023099
7.1096389318e-15
0.914710299859

-7.21165714928 2.93474225137e-10

2.1406325373
-0.042594173579
-0.129864728823

0.0353877486958
0.966132512508
0.897003545124

Log Likelihood
Determinant residual
covariance

312.556566222

4.25051733574e-16
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The labor cost share is positive, implying that the castction is

increasing in this input factor. The coefficient @pdal stock is positive.
This result indicates, contrary to what is normallyeotpd in cost theory
that a marginal increase in the capital stock resultsmall raises in
variable cost. And, since total cost and the regresserm dogarithms and
have been normalized, the coefficients are inteaptetas cost elasticities.
The output elasticity is positive and implies that amcrease in the
production will raise the variable cost. An 1% in@ean the quantity of

GDP will increase the variable cost by approximafebfo

3.2.2 Features of input factors

According to the result of table 3 parameter estiméte translog variable
cost function of the China’s overall economy 1978-20B®m the table
below the capital and intermediate material, thermediate material and
the imported material are substitutes with respectaich eother, while

others are not. The own elasticity of inputs has megaign, it indicates
that all the other three inputs to their own pricedow, especially the
intermediate material factor, demand for these thieputs are

price-inelastic.

Table 4: Elasticities of Substitution for China’s ecaryocost function
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. Intermediate Import
capital labor ) .
material material
Capital -0.07953 -0.007916169 0.045708179 -0.001645854
labor -0.214485477 -0.020000921 -0.020000921
Intermediate -4.065417094  0.093348019
material
tmport -0.014524258
material
3.2.3 Technical change, economies of scale, and total facto
productivity

According to the table 3, using the method provideva, we can calculate

the technical change process and the change of emaiscale of the

Chinese economy, and the results are presented inltbvwihg Table 5:

Table 5: technical process and economies of scaleioa&leconomy

year TP ES year TP ES

1978 0.056 1.034 1991 0.060 0.936
1979 0.066 0.956 1992 0.058 0.822
1980 0.056 0.938 1993 0.059 0.834
1981 0.058 1.125 1994 0.059 0.872
1982 0.055 0.988 1995 0.061 0.983
1983 0.053 0.832 1996 0.053 1.062
1984 0.057 0.945 1997 0.060 0.997
1985 0.058 0.837 1998 0.052 1.032
1986 0.053 1.003 1999 0.061 0.932
1987 0.06 1.024 2000 0.056 0.951
1988 0.055 0.998 2001 0.067 0.922
1989 0.052 1.103 2002 0.064 0.937
1990 0.054 1.065 2003 0.060 0.928

average TP 0.058 ES 0.964
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First, let’s turn to the question of technologicalgrass, in the table 3, the
data indicates that there is evidence of a largetivegaime shift of the

variable cost function. Thus the negative coefficenT indicates that the
China’s economy underwent large progressive techoltahge during the
period considered in the analysis. In the followddeatable 5, the yearly
technical change progress is presented, in the y@&td®003 the average
technical change rate is 5.8%. Technical changesm@ayimportant part in

the growth of Chinese economy.

Second, we turn to the growth of Chinese economiescafes. The
numerical value of ES indicates the returns to s¢atbe numerical value
of ES is larger than 1, then the diseconomies of se#é & the numerical
value of ES is smaller than 1, then economies of sealst, if the
numerical value of ES equals 1, then constant retiariscale exist. And the
numerical value of ES is found to be 0.964 indigatimat small economies

of scale exist in the China’s overall economy.

And third, after combining the technical change gateith efficiency
change rate, we obtain TFP growth rates with tlsaltédorm fixed effects
model. And the results of Chinese total factor pragiigt change are
presented in the following table, table 6. In thequeof 1978 to 2003, the

average TFP growth rate is 14.7%.
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Table 6: Total factor productivity growth of China.

period TFP period TFP
78-79 0.139 91-92 0.175
79-80 0.129 92-93 0.171
80-81 0.117 93-94 0.169
81-82 0.144 94-95 0.144
82-83 0.144 95-96 0.176
83-84 0.200 96-97 0.148
84-85 0.171 97-98 0.133
85-86 0.142 98-99 0.128
86-87 0.178 99-00 0.136
87-88 0.167 00-01 0.133
88-89 0.097 01-02 0.147
89-90 0.095 02-03 0.153
90-91 0.146
average 0.147

4 Conclusion

This paper discusses the technical progress, the ecanofrseale and the
total factor productivity of the Chinese economyidgrthe period of year
1978 to 2003 using the translog cost function. Antheprocess this paper
also estimated elasticity of the input factors to hdwytacted in the
Chinese economy. We know that the capital and irddrate material, the
intermediate material and the imported materialsatgstitutes with respect
to each other, while others are not. The own el&gtdiinputs are negative
sign except the capital one, it indicates that aldther three inputs to their

own prices is low, especially the intermediate maltdaetor, demand for
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these three inputs are price-inelastic.

In this study, Firstly, this study has confirmed the csisticture of the
China’s economy is labor-intensive, material-inteasand capital-saving
natures. And in the year 1978 to 2003 the averageieal change rate is
5.8%. Technical change plays an important part éngiowth of Chinese
economy. Meanwhile the numerical value of ES is tbuo be 0.964
indicating that small economies of scale exist in eina’s overall
economy. When we combine the technical change raits efficiency
change rate, the total factor productivity growdkercan be calculated, and

the average rate is 14.7%.

In conclusion, even through Chinese economy is sl l#bor intensive
economy, it is experiencing a rapid technical clearamd growth of

economies of scale, the total factor productivitywggaapidly and steadily.
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