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Abstract

This study investigates the aggregate import dentagithvior for
Turkey using the bounds test procedure by Pesarah 2001) which is
based on the estimate of an Unrestricted Error Ctiore Model (UECM).
This technique generates robust short and longestmates in small
samples, where the integration of the variablesiak&mown. Using annual
data over the period 1982-2002, the results obtheads test indicate that
there is a long run relationship among import desaeral income and
relative prices for TurkeyMoreover, the dummy variable employed to
investigate the effect of Turkey’'s European Custdngn membership
on import demand. The results showed the dummyabkiis statistically
significant and positive. The findings suggestt tBastoms Union has
increased the import demand of Turkey.

1. Introduction

Empirical investigation of the import demand funatihas been
one of the most researched areas in internatiagtexbiture since
Polak(1950) and Orcutt (1950). For policy purposesh as the
balance of payment problem, it is important to kriber determinants
of import demand. By the estimation of the impatrénd function, it
is possible to predict whether the balance of paynsegoing to get
worse or not. International economists have lorenbencerned with
the estimation of elasticities of the determinatidtirade flows in this
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context. According to Marshall-Lerner condition, waell-known
statement in the trade literature, a devaluatioa obuntry’s currency
will improve the current account balance if the suofi the absolute
values of the price elasticities of import and expgemand of a
country are greater than unity.

After Turkey changed its economic policies, shdtiftom the
import substitution program to the export promotjmogram under
the auspices of the World Bank and the InternatidM@netary Fund
in 1980, the share of exports and imports withie gnoss national
product (GNP) has increased in time. However, itiisease is more
rapid in the ratio of imports/GNP, because the tigraent of Turkish
economy has depended heavily on import since ng&xl9 of total
imports consist of intermediate manufactured inpatsd raw
materials. Thus, like many other developing coestriTurkey has
consistently faced a negative balance of trade.

The purpose of this paper is to investigate therdahants of
Turkish import demand model by using some latestaades in
econometric time series modeling to make a cortiohuo the related
empirical literature. Moreover, this study asdes éffect of Turkey’s
European Customs Union membership in 1996 by uairdummy
variable.

Erlat and Erlat(1991) estimated export supply, exgemand
and import demand model using OLS method with ahdata over
the period 1967-1987. They used relative pricesnegiic real
income, real international reserves and one pdagged value of the
import as explanatory variables to estimate theoith@gemand model.
In addition to these, two dummy variables were usedxplain the
structural shift. Their results indicate that im&ional reserves are
most important variable, and relative prices dohate significance.

Kotan and Saygili(1999) used Engle-Granger twop ste
cointegration procedure and Bernanke-Sims structA& method to
estimate Turkish import for the period 1987Q1-1999@hey used
non oil imports as oil imports, nominal rate of ospation and CPI
inflation as relative import prices in their anadysinternational
reserves that are similar to Erlat and Erlat(1991gpme, nominal
deprecation rate and inflation were used in theoirhdemand model.
According to the results of this paper, although short run dynamic
equation of Engle-Granger and VAR results are cdiblga Engle
Granger long run equation and accumulated respafs€éR give
different results. While exchange rate was foundb& the most
effective policy tool that had the greatest effestimport demand in
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the short run, domestic demand and stock of intemma reserves
were the main determinants of import demand.

Aydin et.al.(2004) analyzed(investigated) impatdnd model
as well as export supply model for Turkish econarsyng both single
equation and VAR frameworks .The sample period mxeuarterly
data from 1987 to 2003. They used real GDP anldesehange rate
to explain Turkish import demand. In addition, & s¢ dummy
variable for seasonal variations was used in theetso The Engle-
Granger test results showed that quantity of immimestic income
and relative prices were cointegrated. Accordingthie estimated
cointegration relations, the long run income andatnae price
elasticity were 2.0 and 0.4, respectively. While fmort run elasticity
of imports with respect to domestic income was 12, short run
elasticity of real exchange rate(0.5) was a lghbr than the long run
elasticity.  According to VAR result, real exchangate was
significant in determining the extents of importiahe trade deficit.

In addition, Thomakos and Uluflu(2002) empirically
analyzed the effects of trade reforms on import aeanof Turkey.
Import demand elasticities of the 26 product growgse estimated
for this analysis. They found that the trade refoimthe 1980s had a
significant impact on the imports of several praduc

In contrary with above studies, we follow the cemnation
technique known as the bounds testing approachchws based on
the unrestricted error correction model (UECM), eleped by
Pesaran, Shin and Smith (2001). Using this approselre-assess the
guestion of whether import and predict variables eointegrated.
Bounds test differs from the traditional cointegratapproaches such
as Engle-Granger(1987) two-step residual basecdefdtoe for testing
the null of no cointegration, and Johansen (199K5)%he system-
based reduced rank regression approach . A pdtemtiakness of
these techniques is all these methods concentnateeccase in which
the underlying variables are integrated of ordee.dBut, it is well
known that unit root tests which indicate the pregeof a unit root in
the time serieshave low power and sometimes instargi with each
other. Hallam and Zanoli(1993) indicate that PpglPerron (1988) is
more powerful over Dickey-Fuller(1979) test for tteg order of
integration especially in small samples. Bounds tiechnique allows
both short and long run relationships to be coestit estimated
without knowing precisely the integration propest® the time series
appearing in the model.
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Other advantage of bounds testing is that the ndettam be
applied in case in which data set is of small sarspe, such as in the
present study. Pesaran and Shin(1999) show th&liBeestimates of

the short-run parameters are super-consistent with (T is
observation number); and the ARDL based estimdteiseolong-run
coefficient are consistent in small sample sizeahM2000) also
shows that the conventionally used cointegratiststsuch as Engle-
Granger(1987) or Johansen-Juselius(1990) are tiablee for small
samples. Wadud-Nair (2003) and Narayan and Narg2&94)
employed the bounds test in their studies with kgaahples.

In addition to the above advantages and simplaitgmploying
the bounds test, the unrestricted error correatiodel does not push
the short dynamics into residual terms. Thus, UEGHS better
statistical properties than the Engle-Granger egjration test
(Banerjee et al., 1998). The bounds testing agpros used in the
recent researches of the literature on import deintrat have been
made by Mah(2000), Bahmani-Oskooee and Goswamij2004
Tang(2002), Tang(2003a), Tang (2003b), Narayan and
Narayan(2004). This test has also been employeitieénresearches
other than import demand in the literature of ecoies'. The another
difference of this study from the previous studmsich are briefly
mentioned above, is the inclusion of Turkey's Ewap Customs
Union membership in 1996 into the import demand ehdy using a
dummy variable. Thus, the effect of Turkey's EurapeCustoms
Union membership on import demand will be invesada

The structure of the paper is organized as follo8&ction 2
summarizes the basic import demand function. @&bt@nometric
methodology is given in Section 3. Empirical reswdte reported in
section 4. Finallyconcluding remarks are given in theclon 5.

2. Model specification

The traditional import demand function is widelyedsto
estimate an aggregate import demand behavior ifigteeof applied
econometrics (see Bahmani-Oskooee and Niroomand, 18®h
2000, Masih and Masih 2000, Hamori and Matsubayae8ilL, Tang
2002, Tang 2003a, Tang 2003b, Narayan and Naray@iy)2
According to the traditional import demand functiamport demand

' Among them are Mills and Pentecost (2001), Coe S@detis (2002), De Vita and
Abbott (2002), Atkins and Coe (2002), Wadud and Nad03), Tang (2003c), Faria
and Leon-Ledesma (2003), Narayan (2004).



METU STUDIES IN DEVELOPMENT 315

is determined by domestic income and the relativeorrt price. Thus,
a general function for import demand can be spetidis following:

Mt:f (Yt ,Rpt)
where at period, M; is the volume of real import demand that is
nominal import divided by import price deflatoy; is real domestic
income as measure of economic activity by propdSeltistein and
Khan (1985) RP is the relative price of import which is defined as
the ratio of import prices to the domestic pricescase of assuming
homogeneous responséshe log- linear form of aggregate import
demand equation is below:

INM=ap + a1 InY; + a, INRP; + (1)
whereu, is a random error assumed to satisfy classicahassons,n
is natural logarithmic transformation. Estimatidn Bq.1 will provide
long-run estimates of the incomex;] and relative price o)
elasticities. According to economic theory, an @ase in the domestic
income will increase the country’s impofn increase in import price
relative to domestic price level reduces demandirfgoort, because
imported goods become more expensivVaus, income and price
elasticties are expected to have positive and egasigns,
respectively. However, Bahmani-Oskooee and Niro@m&h9o98)
stated that domestic income can increase due tmaease in the
production of import substitutes. In this stateg #stimation ofa;

will be negative sign. Goldstein and Khan (1976)plied that if
import represents the difference between domesinsumption and
domestic production of imported goods, domesticpation may rise
faster than domestic consumption because of aimigeal income.
Therefore, import could fall and then estimation af will be

negative. Narayan and Narayan (2004) also notdédhbasign on the
income coefficient is a priori indeterminate. Thw® can say that the
sign of the income elasticity could be either pesibr negative.

3. Econometric methodology

To examine the long-run relationship between qtyaofiimport
and explanatory variableas stated in earlier, we employ the bounds
testing approach to cointegration, within an awgogssive distributed
lag (ARDL) framework. In this section, we presenipréef outline of
bounds test procedure proposed by Pesaran eQGL)2

Bounds test analysis starts from the unrestricté® Vnodel of
orderp (VAR(p)) of the following form:
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p
Z=pr Y gz +e, =120 @

i=1
where z, = [ytx;] , Yt is the dependent variablg, is ak- vector of
explanatory variables. These serigsandx; ,can be eithet(0) or
I(1); in this paperZ, =[InM,,InY,,InRR] =[InM,,X']"; 4 is the

vector of constant termy/ = [,uy,ux] ; tis a linear trendy = [yy,yx]
andgis a matrix of VAR parameters for lag The vector error terms

£ = [é’yt,é‘xt] is NL(0,Q) whereQ is positive definite.
The variance matrix}) of error term €,) as below

w, w

Q: yy yX
W, W,

Given this,&,, can be expressed conditionally in terms,pfas
Eq = Wy Wy €y U, (3)
wherew/NQO,w,,), w,, =w,, —wyxwx‘xla)xy and y is independent of

&t -
Using the equation 3, VAR] may be rewritten in vector error
correction model form (VECM), as follows:

p-1
Az =a +at+MNz +) Az +& =12, (4
i=1

where A=1-L is the difference operator and L is the lagerapor
.Nand I are the short-run response matrix and the long run
multiplier matrix respectively, and are as follows

ryy ryx L
N —‘_240,-
XX j=i+l
T, T p
ny=> =_(| _24”')
nxy nxx i=1

where | is an identity matrix. The diagonal elensenit thelT matrix
are left unrestricted. This allows for the posgpithat each of the
series can b&0) orI(1). 7, =0 implies that dependent variable is

1(1), and 77, <0 implies that id(0). There is a zero restriction on one
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of the off diagonals of th&l matrix, in other words one ofrz,, and

m, can be zero. Thus, this technique allows forttsting of the

existence of a single long run relationship betwesdated variables.

For cointegration analysis, it is essential that Egbe modeled
as the conditional ECM

p1l
Ay, =c, +ct+ TL Yo YT, X Zl/ll Az +dDXx +u,  (5)
=

In Eg. 5,7, and 7z, , are long run multipliers. Lagged values of

Ay; and current and lagged valuesAaf are used to show the short run
dynamic structure. Eq. 5 can also be interpreteaha&RDL, and it is
estimated using the ordinary least squares (OL$)aode

In order to test for the existence of a long rutatrenship,
Pesaran et. al.(2001) consider two alternatives. firkt is Wald test
(F- statistic) for cointegration analysis under thl hypothesis of no
cointegration relationship between the examinedbées.

Hy: 7, =0 7, =0,
H:m,20m, 20 or m,#Qm, =0 or =0, 20

Pesaran et al.(2001) generated two sets of critadaks assuming that
both regressors ai¢l) and both aré(0). TheF statistic that has a
non-standart distribution, depends upon; (i)whethe ARDL model
contains an intercept and/or a trend, (ii)the numbferegressors,
(iijwhether variables included in the ARDL modee#(1) orl(0) . If
the calculatedr statistic is higher than the upper critical vall@),
the null hypothesis of no long-run relationship tenrejected without
knowing the order of integration of the regressdiernatively, if
calculatedF statistic issmallerthanthe lower critical valuel(0), the
null hypothesis is accepted without knowing theeordf integration
of the regressors. When the test statistic fakgle the upper and
lower critical value, a conclusive inference carnm® made. Then, we
must know the order of integration of variabld¢d), for any
conclusion can be drawn.

Second ist- statistic used to test of the significance of the
coefficient of the lagged dependent variable oatynproposed by
Banerjee et al.(1998).

Ho:m, =0
Hy:m, 20
Pesaran et al.(2001) showed that results of lestis ire consistent.
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The UECM for equation (1) can be written as below:

AINM, =g, +> a,AINM,; +> a,AlnY, +> aAINRR; +a,InM,
i=0 i=0

i=l
+&InY; +&InRR, +a,DUM+g
whereAln M, Aln Y, Aln RP are first difference of the logarithms of
import demand (IM), real domestic income (I¥)), and relative price
(In RP) respectively. We have also used dummy varidbte

considering structural breakUM is dummy variable that indicates
the acceptance of Turkey into the European Custdmisn in 1996.

0 for 1982-1995
1 for 1996-2002
eis a disturbance term assuming white noise anchalodistributed.

(6)

DUM :{

4. The empirical results

This section reports the empirical results. The igog work in
this study is based on annual time series dataricgvéom 1982 to
2002. The annual data are obtained from the CeBaak of the
Republic of Turkey (CBRT). Because a pre-test foit woot of the
interested series is not necessary in applying bibends test for
cointegration analysisthe first step is to specify an optimum lag
length for UECM. Even though three-year lag lernigttecommended
by Charemza and Deadman (1992), we did not use-flaar lag
length. Due to 21 annual observations, the lagttekept as short as
possible.

We tested UECM with lag length of two and one. Asult, a
lag length with 2 yearp=2 is preferred which minimized Akaike
information criterion (AIC) and Schwartz criterio(SC). The
estimated UECM for the demand of Turkey importiigeg in Table
1.

2 DeVita - Abbott (2002) and Narayan(2004) usesl Augmented Dickey-Fuller(ADF)
and the Phillips-Perron(PP) tests to confirm the gtationary level of each variables.
Tang (2003) who used bounds test for cointegratiglationship test reported the
results of ADF and PP tests in Appendix. Also seadl (2002) and Wadud- Nair
(2003) who used PP unit root test; and Faria ammhileedesma(2003) who used ADF
unit root test.
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Table 1
The Estimated UECM for Turkey Import Demand Functi©982-
2002)
Dependent variabl&sIinM,

Variable Coefficient t-Statistic
Constant’ -18.010 -1.971
AlnMy ™ 0.492 2.218
A In My, 0.357 1.301
AlnY,” 1.346 3.380
AnYy ™ -2.294 -3.719
AnY, ™ -1.865 -2.426
AInRP, ™ -0.634 -3.827
AINRP, ™ 0.539 2.492
A In RP,, -0.086 -0.585
INn Mg~ -1.608 -4.233
In Yy, " 2.211 3.167
In RP; -1.470 -3.449
DUM ™ 0.543 2.971

, , Significant at 1%, 5%, 1% level, respectively.

R?: 0.973, Adjusted R 0.911,F- statistic: 15.51 (Prob:0.003), Sum Squared Reki@u@l4, D-
W:2.144 |

Jarque-Bera:3.63 (Prob:0.16), Ramsey Reset[1]: @B#:0.10), Breusch-Godfrey, LM test[1]: 2.16
(Prob:0.14), ARCH test[1]:0.03 (Prob:0.84), ARCH:tf2]:0.09 (Prob:0.95) ARCH test[3]:0.54
(Prob:0.90).

The estimated UECM withn=2 passes a battery of diagnostic
tests. The test results show that (1) the modedgsathe Jarque-Bera
normality test suggesting that the errors are adiyndistributed, (2)
Ramsey RESET test rejects the presence of furadtionis-
specification (3) Breusch-Godfrey LM statistic g the present of
autocorrelation in the disturbance of the erromte(4) ARCH test
rejects the heteroscedasticity in the disturbafeeror term. Hence,
we can say that the model is well behaved.

Table 2
Bounds Test Results for the Existence of Cointémgmnat
Computed-- statistic (Wald test) = 11.5945 o Hu= as= az=0
Critical value bounds of the-statistic:intercept and no trend
K Lower value Upper value

1% 2 5.15 6.36

*From Table C1.iii of Pesaran et al. (2001).
**k is the number of regressor.
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The calculated F- statistic (Wald test), that isessary for testing the
presence of a cointegration relation among theabes of import
demand function, is 11.5945. This value exceedsuiber critical
value of 6.36. Then, the null hypothesis of nogloan relationship
can be rejected. These results support the fisdiofy Aydin
et.al(2004)., They found that the demand of impsrtointegrated
with its determinants, and these variables tenddwe together in the
long-run. In other words, there exist a stable loamgy level
relationship between import and its determinantaelig real income
and relative prices that can be described as fetlow

InM, = B, + BInY, + B,InRP, + B,DUM +y, W
where B, andf, derived from the UECM that are the long-run

income and relative price elasticity. Bardsen(19889wed that the
long run coefficient can be calculated from ECMddhe long-run
income and relative price elasticity is equal-{&r;/a,)and

—-(ag,/a,) respectively. Pesaran and Shin (1999) indicated ttie

short-run elasticities are captured by the estithateefficients of the
first-differenced variables in the UECM.

Table 3
Estimated Short-Run and Long-Run Clasticities akéy's Import
Demand
Short-run Long-run
Income elasticities  1.34 (Prob: 0.0197) 1.37 (Prob: 0.0061)
Price elasticties -0.63 (Prob: 0.0123) -0.91 (Prob: 0.0013)

*The long run coefficent of DUM variable is calctéd to be 0.33 (Prob: 0.0081).

As can be seen from the results presented in TalileS
estimated income and price elasticities of impoe af the apriori
expected sign, and are statistically significamliké the findings of
Erlat and Erlat(1991) Kotan and Saygili(1999) and Aydin
et.al.(2004), we find that both relative prices amtbme significantly
affect the level of import demand in the short ama the long run. In
this analysis, the estimated income elasticities gaeater than unity
both in long run and short run, and the valuethsf estimations are
close to each other - a 1% increase in domestmmecwill increase
import by 1.34% in short run and 1.37% in long rAncording to this
result, income-elastic of Turkish import, an in@ean real income of
Turkey has raised the aggregate import by a greatgortion than
real income. Thus, other things being equahe economic growth
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have a negative impact on the trade balance. Onother hand,
relative prices have an inelastic impact on imgEmand. Although
the long run price elasticity is found to be inétasit is not too far
from unity- a 1 % increase in relative prices ineu@pproximately 1
% fall in the import demand-. This means that iaseein price would
keep the import bill unchanged in long run. Baeedthe estimated
short run relative price elasticity(-0.63), we cay that changes in the
relative price have little impact on import demaoid Turkey .The
dummy variable is statistically significant an@stpositive sign. This
result indicates that joining of Turkey into ther&pean Customs
Union has increased import demand of Turkey.

Figurel
Plots of CUSUM and CUSUM of Squares tests for thegnkated
UECM

T T
1999 2000 2001 2002

CUSUM of Squares ————- 5% Significance
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CUSUM and CUSUM of Squares tests proposed by Bretvn
al.(1975) are used in testing for constancy ofiting-run parameters.
As seen from Figurel, CUSUM and CUSUM of Squarestste
statistics are inside the 95% confidence intervethus, applied
CUSUM and CUSUM of Squares tests clearly indictabibty of the
estimated parameters of the UECM during the sapgied.

5. Conclusions

This paper has investigated the existence of a -ftang
equilibrium relationship between quantity of immortand its
determinants (real income and relative prices tebyppplying a new
robust estimation method namely the UECM and thanbs test
developed in a recent paper by Pesaran et al.(200&) bounds test
results suggest that there is a long run relatipnsimong import
demand, real income and relative prices for TurkBye estimated
coefficients from UECM indicate that import demaisdrelatively
elastic in income and relatively inelastic in pac&his result is not
surprising for Turkish economy. In order to faecité its economic
development, Turkey needs imported raw materiatk intermediate
manufactured inputs. Import demand appears te$fe densitive to
import price changes than income changes.

This study provides empirical evidence that Custddmson
with the European Union has increased import demandkey.
Customs Union has a negative effect on the tratenba of Turkey.
The test results, also clearly indicate that Tulkegnport demand
stable was during 1982-2002. According to Tang(®)0his result
indicates that stimulation of domestic businesgli@ns in a country
will necessarily link to the quantity of imports.

From our results, we deduce that exchange rateypolay be an
appropriate tool to improve the trade account ldaof Turkey.In
addition, we can say that domestic inflation mweskbpt in check for
the balance of payments to improve as domestiepnall increase
the volume of imports.
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Ozet

Tarkiye'nin ithalat talep modeli: Sinirlar (bounds}ti yaklgimi

Bu calsmada Turkiye’'nin ithalat talebi, Pesaran vg.R001) tarafindan gstirilen ve
kisitsiz hata dizeltme modelinin tahminine dayarsamirlar test ydntemi kullanilarak
argtinlmistir. Bu yontem dgiskenlerin durganlik 6zellgi bilinmedigi durumlarda, kugik
orneklerde dayanikh (robust) kisa ve uzun dondimtaleri sglamaktadir. 1982-2002 dénemi
icin yillik verilerin kullanildgl ¢calsmada, sinirlar testi sonuglari Turkiye igin ithakebi, reel
gelir ve nispi fiyatlar arasinda uzun ddnenmskiinin olduunu gdstermektedir. Ayrica
Turkiye’'nin Avrupa GuUmruk Birlgine Uyelginin ithalat talebine etkisini agarmak icin
dummy dgisken kullaniimgtir. Bulgular Gumrik Birlginin Tirkiye'nin ithalat talebini
arttirdgl yonundedir.



