-

View metadata, citation and similar papers at core.ac.uk brought to you byj: CORE

provided by Research Papers in Economics

International Conference on Human and Economic iess, Izmir, 2006

Growth and Developmen

Long Run Profit Maximization in Turkish
Manufacturing Sector

Onder Hanedar
Dokuz Eylul University

Elmas Yaldiz
Izmir University of Economics

Ozgil Bilici
Dokuz Eylul University

Onur Akkaya
Dokuz Eylul University

The equilibrium concept is the most important sobjr economic theory. The
importance of this concept arises in determinatodnfunctional structures of the
economic variables. Jenkinson (1986) has estimttedlong term labour demand
function and rationalisation mechanism by usingrtegration technique. By focusing
on different aspects of rationalisation mechanismthe long run and time series
econometrics in formulating and testing this relaship, ACMS (Arrow, Chenery,
Minhas, Solow), CES (Constant Elasticity of Sulositn) Production Function and co-
integration technique are to be employed in thegaech in particular.

The purpose of this research is to investigate drethe long-run equilibrium implied
by profit maximization is valid for the Turkish maflacturing industry for the period of
1950-2001 or not. During this period, Turkish eamyohas undergone important
structural changes, for example the implementadidiberalization policies after 1980s.
Thus, the possible effects of economic policy impdatation over the profit
maximization in the Turkish Manufacturing sectoidlvailso be studied by using new
time series techniques such as Zivot and Andrev@)8nit root test and Gregory-
Hansen (1996) co-integration tests. Because mdkeqgfrevious studies about this issue
are concentrated in developed countries and thasebken little research on Turkish
manufacturing sector, this study’s contributiomiportant.
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Introduction

Much of the economics theory is based on equilibriand optimization concepts.
These concepts are the most important issues toetesmomic theory empirically. These
concepts are of great importance in neo-classmryhgarticularly.

This study will investigate whether the long runuiiQrium implied by profit
maximization is valid for Turkish manufacturing s&cfor the period of 1950-2001. In this
paper, profit maximization relationship will be &bructed by neo-classic labor theory.
Therefore, the function to be estimated must ineltehl wage and average labor productivity
variables. Empirical analysis will be carried ogpling co-integration techniques for real
wage and average labor productivity. During thisiqgge Turkish economy has undergone
important structural changes, for example the imglietations of liberalization policies after
1980s. It is evident that the structure of the alsles may be affected by economic policy
implementations in this period that caused somacstral changes. To understand the
possible effects of economic policy implementatiangr the profit maximization in the
Turkish Manufacturing Sector, the methodology olustural break will be employed. A
break can change the order of integration of teseZivot and Andrews (1992) unit root
test and Gregory-Hansen (1996) co-integration tesdsthe tests that take into account the
break in the data.

The paper proceeds as follows. Section one pregbetglerivation of the profit
maximization model to be estimated in the empiripatt. Section two includes a brief
literature review of profit maximization. Sectiomrée sets out the econometric methodology
used. The data and empirical results are presentséction four. The empirical analysis
showed that co-integrating relationship is failestween wage and productivity in Turkish
manufacturing sector.

Quantitative Methodology

A production function, summarizing the process ohwersion of factors into a
particular commodity, can be classified in two grewas homothetic and non-homothetic. The
main reason of this distinction is whether a camstgasticity substitution is along a ray,
expansion path. But our interest is the first dne can illustrate Cobb-Douglas, CES and
VES type of production functions as example of htmatc production functions. Cobb-
Douglas is a production function that elasticity safbstitution is unity and factor income
shares are independent of relative factor pricdsS @Constant Elasticity of Substitution)
production function assumes no variable returns @agticity of substitution through the
production surface. VES (Variable Elasticity of Stiution) production function has a
variable elasticity of substitution along expanspath. (Meyer and Burley; 1972, Kmenta;
1967 and Wolkovitz; 1969)

The Constant Elasticity of Substitution (CES) Pmithn Functions dominates in
applied studies. So we will firstly outline the CEB8d then Profit Maximization procedure
and outline how to go from a production functionat@rofit maximization relationship. It is
illustrated the following model,

Q=K A P+(1-JKP)*P (1)

In equation 1, L denotes labor, K indicates camtad Q is product. Thg parameter
is a measure of the economies of scdlés the share parameter, while p determines the
degree of substitution. (Heatfield and Wibe;198@ doll and Orazem;1984

A firm is considered as a productiont what transforms inputs into output and two
factors are employed in the production processerotes quantity of labor and K is real stock
of capital. Identity 2 illustrates this.
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Q=f(K,L) (2)

According to neo-classical formulation, the aimaofirm as a decision-making agent
is to maximize profit. Therefore, a firm’s problesito determine the amounts of K and L that
maximizes profit. In order to get a useful modethe empirical analysis, the profit function
would be considered as equation 3.

7E= pl(L)-(wL + rK) (3)

The profit-maximization goal can easily be illuséc by taking the derivative of the
profit function with respect to L. The first conidib of profit maximization is the equality of
the 4 to zero and in other words, we can move fitmerequation 3 to identity 5.

d77dL=PQ_-w=0 4)

Qu=w/P (5)

In identity 5, Q. denotes marginal productivity of labor and w/p éalrwage. The
profit maximization will be realized at the levehere the marginal productivity of labor
equals to real wage. If we point out that the pobidm function in the equation 2 as a CES
Function, the first order condition for profit maxzation can be defined as the 6th equation.

dQ/dL = (LIAPQLF™  (6)

If the equation 6 is integrated with 5, the decosifian becomes simply as equation
7,

w/p=(LJAPQILF™  (7)
Consequently, taking natural logs of both of sideshe equation 7, we derived an
early form of the relationship, as equation 8,
Log(w/p)=log((1JAP)+(p+1)Log(Q/L) (8)
and
Log(w/p)=a+ vLog(Q/L]  (9)
Empirical part of this paper is constructed by mgkinto account of the last equation.

Literature Review

Since the mid-eighties, co-integration techniquagehbecome increasingly popular,
along with a remarkable amount of work in the tisagies econometrics, also in calculating
labor demand function and measuring profit maxitdza The validity of profit
maximization condition has usually been tested sipgiEngle and Granger (1987) two-step
method. Jenkinson (1986) and Mc Donald & Murphy9@RQhave estimated the long run
labor demand function and rationalization mechanlsynusing co-integration technique.
Since Jenkinson’s labor demand function failed e@afy long run equilibrium, Mc Donald
and Murphy verified it with a co-integration vectestimated variables of quantity of labor,
capital, output, relative factor price and addiéitiy output effectLianos and Fountas (1997)
found some powerful proofs on the grounds of long profit maximization in Greek
manufacturing sector by using similar technigUdsere are only a few studies on this subject
in Turkey. Yamak and Kugukkale (1999) studied 19993 periods and used Johansen co-
integration method to test rationalization mechania Turkish manufacturing sector. The
empirical model in this research based on two et real wage and average productivity.
They concluded that there is a long run equilibritefationship between real wage and

! This equation is the reverse form of ACMS type G&&tion and v represents thesl(o) represent the elasticity of substitution, defined
as a equation of percentage change in the factqopsion with factor prices is measured by usind ) formulation. See. Arrow, K.T.,
H.B.Chenery, B.S.Minhas and R.M. Solow, “Capitabbar Substitution and Economic Efficiency”, AmericBconomic Rewiev, p: 43,
1961, pp.225-250 and the derivation process ofrtbéel to be estimated is taken from Yamak and Kkigi@(1997).
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average productivityConsidering Lucas Critique, the studies mentiorteal/a are criticized,
because they do not take into account the possitiéet of structural break. Some other
studies like Boug (1999) have used techniques degato break. Considering this critique,
this study provides an application of Engle-Granger-step co-integration methodology and
also some advanced techniques with respect tastaldreak.

Econometric Methodology

Fundamentally, Granger (1986) identified that regm@ constructed with non-
stationary time series on the other non-statiosanes, generates a spurious regression. But,
a situation that a regression did not yield spwgiclationship as two series was co-integrated
is emphasized in latter work by Engle and Grand®87). For the first condition of co-
integration, we have to determine the integratievel of series and the most useful and
common way to determine the integration order efg@ries is unit root tests. Three different
unit root tests are employed to test the unit mdhis study: namely, the ADF (Dickey and
Fuller) (1979), PP (Philips and Perron) (1988) &RE5S (Kwiatkowski, Phillips, Schmidt
and Shin) (1992) unit root tests. The null hypoihésr the ADF and PP tests is that the series
in question has a unit root whereas the KPSS tasttire null hypothesis of level or trend
stationarity.

Because Turkish economy has undergone importamttstal changes, we have to
analyze effects of structural breaks on integratamd co-integration. Structural breaks
potentially cause change in the regression paramefethe model. A structural break can
change mean value, trend value or both. The comraitunit root tests erroneously fail to
reject the null of unit root for the series, in ead a structural break. Perron (1989) first
analyzed the impact of structural breaks on théopmance of unit root tests. He showed that
standard unit root tests, like the augmented Didkeler (ADF) test, have dramatically
reduced power when the underlying process undergaegésictural break. Zivot and Andrews
(1992) criticized Perron’s assumption of an exogesndate of structural break and permitted
the date of the structural break to be endogenadetgrmined within the model. Because
policy implementations in Turkish economy may afffédee variables those are used in the
study. So we considered contribution of Zivot-Angsegto the unit root methodology.

Therefore, the following testing equation is used;

k
Yy =p+pt+0y,, +yDU, +6DT, +ZniAyt—i & (10)
i=1
In this methodologyT B (the time of break) is chosen at the point thatimizes the

one-sided-statistic ofs =1 in equation 10DU and DT are dummy variables that capture a
break in mean and slope occurring at time TB, retbpaly. As TB is the break date, and DU
=1ift> TB, and zero otherwise, DT is equaltdB) if (t>TB) and zero otherwise. The null
is rejected if the coefficient is statistically sificant.

To determine the long run relationship between lamd Lqr, Engle-Granger co-
integration methodill be employed. The Engle-Granger test has twepstFirst estimate the
co-integrating regression (in equation 11) thatc#@s the long-run equilibrium between
variables.

Lwr = c + a Lgrte; 11

At the second step; i8 tested for stationarity. If is stationary, the null hypothesis of
no co-integrating relationship between Lwr and isgrejected.

The conventional approach of co-integration agsuthat co-integration vectors are
time invariant. Gregory and Hansen (1996) is aemrsibn of the Engle-Granger test where a
unit root test is applied to the residual errormnir@an OLS regression of a co-integrating
equation that directly incorporates with the stouak break. For that reason, the alternative
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hypothesis is that residuals do not contain anaat and hence there is co-integration with a
single unknown break, since the null hypothesi&#gory-Hansen tests is similar as Engle-
Granger method. To test for co-integration in pnesence of an unknown structural break,
we used the co-integration tests suggested by @rdfmnsen. There are three types of
structural break in Gregory and Hansen approashiftain intercept (12), in trend (13) and in
both (14) of the co-integrating vector. Gregory-Bm considered three models allowing
structural change in the co-integrating relatiopsiihese models are as follows:
Model 1: Level shift (C)
V1= Lt L. @y + Yo ey t=1,2,.....,n (12)
y:andx; in the context of our analysis, are the Lwr and taegpectively. The dummy variable
@-=1 if t>[n 71 and O otherwise, where the unknown paramefg®,1) denotes the (relative)
timing of the change point, and [ ] denotes intqggt.
Model 2: Level shiftwith trend (C/S)

Vit L. @ + Bt O Yoy ey t=1,2,.....,n (13)

Model 3: Regime shift (C/T)
Vi Lt L. @ + a1 Yo + 00 Yoy Fey t=1,2,.....,n (14)

For eaclr, above models are estimated by OLS, yielding &s&dualse. From these
residuals, the ADF test statistics and the Phillid®987) test statisticZ,(7),Z(7) are
estimated. The breaking point is where the minimABDF, Z,(t) or Z(1) statistics is
acquired. Nextthe null hypothesis of no co-integration is tedtgdusing the smallest values
of these statistics in the possible presence @idsie

Empirical Results
Data

The data set used for the empirical analysis irs ghaper consists of annual
observations extending from 1950 to 2001 on regeMawr) and average labor productivity
(Lgr) in the manufacturing sector. The real wagmeasured by taking into consideration the
identity of payment to employee in the manufactyisector / total employee and the identity
of total value added in manufacturing sector /ltetaployee is used by measuring average
labor productivity. Both Lwr and Lgr are measuredréal terms and deflated by producer
price index. All variables are expressed in TL. &ate obtained from Turkish Statistical
Institute (TUIK) and from the Statistical Indicaspr1923-2001.

Unit Root and Co-integration without Break

The first step for co-integration analysis is tstt®r unit root of the series. There are
different tests for unit roots described in therkiture. We employed ADF, PP and KPSS tests
for checking non-stationarity assumption. Tablegdorts the results of various unit root tests
developed by Dickey-Fuller (ADF), by Phillips- Penr(PP) and KPSS (Kwiatkowski,

Phillips, Schmidt and Shin). The results are caantswith Real Wage (Lwr) and Average
Labor Productivity (Lqr) being integrated of ordere, 1(1). This situation indicates a
difference stationary process (DSP). But the KP&Bather tests results are in conflict in
some extent. The KPSS tests some of results siggration level of series as 1(0). Different
unit root test results are likely to show us a smrstructural break.
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Table.1 Unit Root Tests Results

Lwr Lgr
Trend No Trend Trend No Trend
ADF -3.461*%(1) -1.644%(1) -2.957%(1) -0.768%(0)
PP -2.221*(0) -1.376*(2) -2.514*(4) 0.753*(10)
KPSS 0.071*(5) 0.944(5) 0.065*(4) 0.912(5)

Note: * denotes unit root at 5% significance levelmbers in parenthesis are optimum
number of lags determined according to AIC; criti@ues are based on MacKinnon (1991).
For PP and KPSS tests, numbers in parenthesibateuncation lag determined according to
Bartlett Kernel.

Granger (1981) and Engle and Granger (1987) dematedtthat, if a vector of time
series is co-integrated, the long-run parametensbeaestimated directly without specifying
the dynamics because, in statistical terms, th@nastd long-run parameter estimates
converge to their true values more quickly tharséhoperating on stationary variables. The
tests procedure depends on whether the disturbaneesationary or not.

In brief, our variables satisfy the first conditiof the Engle-Granger co-integration
method, (they are integrated of the same orde®. &dtimation results of the long run Engle-
Granger model are given in the Table 2. Havinghtistaed that two series under examination
are I(1) process, Engle-Granger two stage procegungostulated. According to Engle-
Granger co-integration test result, showed in tablihere is no co-integration vector between
Lgr and Lwr, which means that the profit maximipatis not valid for Turkey Manufacturing
Sector in the periodl.

Table. 2. Co-integration Tests Results

Lwr = G +5LQr:

i P
1.348* 0.724*
R-Squared = 0.9094 CRDW=0.3969

ECM (Error Correction Mechanism)
ALwry = ap + qu(-1)+ a» ALQgr + laggedtLwr;

m an k
-0.164** 0.468 1
ADF

-3.0287 (1)*

Note: * denote the rejection of the null hypothesnsl ** denote the not rejection of the null
hypothesis at 5% level respectively. Critical vatue based on MacKinnon (1991) and at 5%
significance level are -3.4966; models includestant and no trendis the lag length used
in the test for each series and number of lagslatermined according to the AIC and given
in parenthesis.

The Structural Break, Unit Root and Co-ntegration

Perron(1989) admitted the possibility of structural break the series and suggested
that the conventional unit root test could fail rgject the unit root hypothesis of non-

2 Because u (error term obtained from long run eqaatthecked for stationarity, it is seen that utngis root whern=0,05 or u is found as
I(1). To test for co-integration error-correctiomdels are fit to the model under study too. Asa@pof no co-integration, we can see that
the parameter of u(-1) in Error Correction Modeh@t significance.
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stationarity even for series known to be trendiataty with structural break. Zivot and
Andrews (1992) criticized Perron’s assumption ofeangenous date of structural break and
permitted the date of the structural break to loganously determined within the model.

Standard ADF tests have revealed the real wagevagrdge labor productivity series
in Turkey to be I(1), this paper has questioned tlesult by permitting one endogenously
determined break by using Zivot-Andrews unit raegttconsidering the results of structural
change on the ADF test statistic. Table 3 summaiilze result of the Zivot-Andrews test in
the presence of structural break allowing for angeain the intercept and trend.

Table.3 Zivot-Andrews Endogenous Break Test Results

Lwr Lqr
TB 1981 1980
5 -0.4288 (-4.0262) -0.5028 (-4.3188)
0 -0.1355 (-3.1380) 0.3321 (4.1038)
y 1.0042 (1.8909) -1.6478 (-2.4306)
B -0.0091 (-0.5104) 0.0214 (1.0024)
k 0 1

Note: Critical values at 1%, 5% and 10% signifmarevel are -5.57, -5.08 and —4.82
respectively (Zivot ve Andrews, 199)is the lag length used in the test for each semes
selected criteria based on AIC. t statistics of riflated coefficients are given in parenthesis.

Specially, in our case, the models of Zivot-Andremese estimated over period from
1950-2001. Each time the appropriate dummy (DU, @d$ employed. The results presented
in table, report the minimum t statistics and thedrresponding break times. Considering
structural breaks in all series, the two varialaless found to be I(1) or real wage and average
labor productivity series are difference stationarh one endogenous break. In other words,
the results from the Zivot-Andrews test confirm tkeults from the other tests that all series
are 1(1). According to Table 3 break points sedm<oincide 1980 for Average Labor
Productivity the year after Turkish Military Coup 1980, the social rights and wage were
restricted in large extent and after the liberaiora program and break points seems to
coincide 1981 for real wage the year which it, leeal wage, is one of the main subject of
policy implementations. The main empirical reswfsthis model is that we find general
evidence for structural breaks, particularly trdmdak, causing downward-sloping real wage
and upward-sloping average labor productivity dgion after in 1980’s.

Secondly, we investigate co-integration with breflke power of Engle-Granger test
substantially decreased, when there is a breakeita-integrating relationship. To overcome
this problem, Gregory-Hansen extended the Englexginatest to allow for breaks in either
the intercept or the intercept and trend of thentegrating relationship at an unknown time.
As stated by Gregory-Hansen, their testing proaadsrof special value when the null
hypothesis of no co-integration is not rejectedtms conventional tests. Our Engle-Granger
test results does not sign a co-movement betweenvauables, and the possibility of
structural break in error term should be used thegGry-Hansen test to be able to effects of
break on co-integration.

Tablo.4. Gregory-Hansen Structural Break Test Resu$

Model ADF B z. B z, B Kk
C -4.994* 1983 -3.722 1983 -24.383 1983
CIT -5.481* 1983 -3.800 1983 -25.798 1983
C/S -5.050* 1983 -3.724 1983  -24.332 1983
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Note: Critical values at 1%, 5% and 10% signifoaitevel are -5.96, -5.72 and —6.45 & -
79,65, -68,43 and -63,10 fog, Zespectively (Gregory and Hansen, 1996). * impht tine not
rejection of the null hypothesis in the possiblegence of breaks at 1%, 5% and 10%,
respectively.

The results of the Gregory-Hansen test are reptedenm Table 4. According to these
results, the standard and conventional co-integratipproaches have similar results. All
models report that the no co-integration is presetit a break point at 1983. Consequently,
there is no doubt that there is not long run ebnidim between real wage and average
productivity due to structural breaks.

Conclusion

This study aims to investigate whether the long-eguilibrium implied by profit
maximization is valid for the Turkish manufacturimglustry covering the period of 1950-
2001. In this period the Turkish economy has exgpeed important policy changes.

When the rationalization mechanism is tested byld&@ganger method, no co-
movement was found between real wage and averdy® |@oductivity. This indicates
evidence against neo-classic theory of adjustmetwden our variables or there is no link
between real wage and average labor productiviteg@y-Hansen indicated that when a
shift in parameters takes place, Engle-Grangernest be failed. So the structural break in
the co-integration equation is importance in tewhgationalization. In addition to Engle-
Granger, Gregory-Hansen test rejected the co-iategy relationship.

The empirical analysis showed that co-integratelgtronship is failed between wage
and productivity in Turkish manufacturing sectoccArding to our results, the breaks caused
by implementations of 1980’s, the period that Tyrkeuld grow at labor productivity and a
fall in real wages, affect of co-integration or firanaximization mechanism. Other studies
about this issue are concentrated in developedtgesirand there has been little research on
Turkish manufacturing sector, this study would shiemw policy implementations and 1980’s
as a period affect the relationship and parameter.
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