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1. Introduction

In this paper we examine the present solvency dféys current account position. Large
current account deficits can indicate a lack of petitiveness. Moreover, if these deficits are
high and persistent they signal economic vulneitghilhich could lead to a crisis. High current
account deficits have been associated with crisése 1990s such as Mexico and countries in
East Asia. This is also true for Turkey which eigeced high current account deficits prior to
the two financial crises in 1994 and 2001. Theentraccount position has been continuously
and severely deteriorating since the 2001 crishaus, there has been a great deal of concern that
Turkey will face another crisis.

While high and persistent current account defioitsld be a sign of unsustainability, there is
no agreement of what constitutes a high or perttisi@rent account deficit. Milesi-Ferretti and
Razin (1996) have argued that a current accouititief GDP ratio in excess of 5% is large and
unsustainable, although countries with larger dsfitave not always experienced crises. A clear
definition of a persistent current account defieialso not available. While countries have faced
a high current account deficit for over a decaddevit a crisis as in the case of Australia
discussed in Milesi-Ferretti and Razin (1996), otwmuntries have suffered a crisis following
only a few years of high current account deficits.Turkey's case, the financial crises in 1994
and 2001 were both preceded by high current acarfitits, but these deficits were only
observed for a few quarters prior to the crisis tke other hand, since 2003 Turkey has
exceeded the 5% threshold for the ratio of curaenbunt deficit to GDP and reached 6% in 2006
without facing a crisis in 2007. Why is Turkey @l tolerate current account deficits of this
magnitude in the present period? We address ti@stipn through an intertemporal solvency
model of the current account.

The intertemporal approach of the current accoasitipn examines cointegration between
exports and imports+ (which include imports, négiiest and unilateral transfer payments). If

there is a long-run relation between exports ambittis+ we can conclude that current account



deficits are adding to the productive capacityTarkey and thus are sustainable. We find no
evidence of cointegration between exports and itspdor the 1992-2007 period which implies
that Turkey’s current account was unsustainablétfeperiod as a whole. This is not surprising
given that this period includes two major financigses. However, when we allow for a
structural break in the cointegration relation, finel evidence of cointegration between exports
and imports+. Thus, we conclude that while Turkieyated the intertemporal solvency
condition for the period as a whole, there is angean the current account position since the
mid-2000s.

The paper is organized as follows: the next seqifonides background on Turkey current
account which is followed by a review of the litien@. Section 4 presents the theoretical model
of the intertemporal model for examining currert@mt sustainability and section 5 explains the
econometric methodology. Section 6 discussesrttiprizal results and the last section

concludes.

2. Background

In the 1960s and 1970s import substitution politiad been applied and Turkey's trade
volume had remained quite modest. Turkey initiseahomic and trade liberalization after the
1980 military coup. By the 1990s, coupled with #akeled impetus of globalization, Turkey's
trade volume had reached over 30% of its GDP angcuaccount deficits started to become a
problem. In 1994, Turkey suffered its first cutrancount related economic crisis.

Figures 1 and 2 show the trend in the componerttseot urkish current account between
1992 and 2007. Figure 1 maps exports and impontsasured in U.S. dollars and figure 2
graphs real exports and imports+ as a percentaG®Bf Both figures show a continuous
upward trajectory in exports and imports. Thedranstronger in figure 1 but less pronounced in

figure 2 which shows some stagnancy especiallgfports. This is related to the high growth in

! Real imports and exports series are based or#hexchange rate.



the Turkish economy in this period. The two gragiew an increasing gap between exports and
imports. Both figures highlight the excess of imtpaver exports prior to the two (1994 and
2001) crise$. This gap is wider in the post 2001 period andgtehs show a continuous large
deficit (difference between exports and importepfrthe end of 2003 onwards.

Figure 3 which maps Turkey’s real current accowhhice to GDP ratio combines the
information in the individual series. This graptows the seasonal nature of Turkey's current
account which is related to tourism revenues wpidik in August and September. The gap
between exports and imports prior to the two criissussed above are reflected in high current
account deficits to GDP ratios. The high monthiyrent account deficits prior to the two crises
tell Turkey's economic tale in the nineties. Ecamogrowth for Turkey has been accompanied
by high current account deficits since the 1988ence, the period of current account surplus in
Turkey coincides with the 1994 and 2001 crises fwiere recessionary periods in Turkey.

Moreover, figure 3 shows that Turkey in the 19908at tolerant to persistent current
account deficits. For example, following 9 conge@imonths of current account deficits and
breaching the 5% threshold in some months resultsei 1994 crisi8. Again, after 13 months of
persistent current account deficits Turkey suffecsisis in February 2001. In this period, current
account deficits are larger than the previoussrsveraging 4.96% of GDP for the period and
reach close to 9% in several months. Althoughstwond crisis has larger current account
deficits for a longer period than the first, in bhatises the current account deficits are observed
for a shorter duration than other crisis affectedrtries in the empirical literature. Milesi-
Ferretti and Razin (1996) for example, note thatanability is related to breaching the 5%

current account deficit to GDP ratio for a numbfeyears. In comparison, with deficits spanning

2 This is also observed in the 1996-1997 periokis Tepresents the period surrounding Turkey’syentr
into the Customs Union which sparked an increaseaite.

® The months following the 1994 crisis also havgdacurrent account deficits. However, those are
followed with sharp reversals. Thus, even thougimtily current account deficits sometimes reachd®%
GDP, surpluses in other months prevent a crisis.



approximately a year prior to the two crises, Tyikédolerance to high current account deficits
was low in the 1990s.

This tolerance has changed in the 2000s. As figulemonstrates, Turkey’s threshold for
large current account deficits is much higher mm2000s when compared with the 1990s. Since
December 2003, there have been 46 months of ddffiaiting two months (August and
September 2004) which record minor surpluseshitgeriod, the current account deficit to
GDP ratio exceeded 10% for 17 months and reach#din4 couple of months. These levels of
current account deficits have never been obseradidie Moreover, relatively large current
account deficits for about a year led to a cridibus, compared to the 1990s, Turkey appears to
be able to sustain larger current account deficitee 2000s.

Unsustainability of the current account positiobased on several factors. Milesi-Ferretti
and Razin (1996) provide a framework for understamndurrent account sustainability. The
framework uses structural features such as extdetzland exports as well as macroeconomic
indicators such as fiscal sustainability and theherge rate position to examine current account
sustainability. Milesi-Ferretti and Razin (1998guthis framework to analyze the current account
experiences of seven countries including Australiale, Ireland, Israel, Malaysia, Mexico and
South Korea. They conclude that external debtpegmnd fiscal positions are identifiers
between sustainable and unsustainable current acpositions. Ogus and Sohrabiji (2009b)
extend this framework to examine current accoustasnability for Turkey. They analyze these
indicators for high current account deficit peridiyscomparing periods prior to the two crises
(1994 and 2001) and non-crisis periods (2004, 20@52006). They conclude that despite some
vulnerability in the external debt and exchange patsition, there has been sufficient
improvement in the Turkish economy in the fiscal axport position which has allowed Turkey
to accumulate high current account deficits withfaotng a crisis.

This improvement may be related to the substaetiahomic and financial reforms

undertaken post 2001, some of which had beentitiaarlier (in 1999) through an IMF



program. One of the more important reforms wastti@pegged exchange rate regime which
was considered overvalued and a factor in the 268 was abandoned in favor of a floating
exchange rate. In addition, political reforms galipace as Turkey started negotiations to join
the European Union in 2003. If these reforms ala&ed to Turkey’s ability to sustain higher
current account deficits, it implies that thereddeen structural improvements in the economy.
This implies that the high current account defiaits financing investment rather than
consumption. In this context, high current accaleficits are not a sign of vulnerability, but
rather should be viewed as necessary for econonimivement. We examine this issue of

current account sustainability in the following ses.

3. Literature review

The intertemporal approach for exploring curremoant sustainability is well established in
the literature. There have been two ways to deterintertemporal sustainability of the current
account. The first is through the intertemporaldsenark model (IBM) where the optimal
consumption-smoothing current account series imvastd and compared to the actual
consumption-smoothing current account. Testingadiewms between the two series and the
variances of the two series can determine if thentg is on an optimal current account path.
While this technique has been used extensivelyihestudy that conducted this for Turkey was
done by Ogus and Sohrabji (2009a). Using quartatg from 1992-2004, they find that
Turkey's current account position was unsustainablewever, they also found that there is a
structural break in the deviation of actual androgt net external liabilities since 2001. Thus,
while the external position was unsustainablelierwhole period, there is a change in Turkey's
external position following the 2001 crisis. Tpisriod coincides with exchange rate and
financial sector reforms undertaken in Turkey. §halthough current account deficits in Turkey
had increased significantly since the mid-2000dpés not imply that current account was

unsustainable since other factors can impact ttesread position.



In this paper we employ a different intertempoggmach. This is based on the theoretical
model of Hakkio and Rush (1991) and Husted (1992) model examines the long-run relation
between exports and imports+. Cointegration beatveegyorts and imports+ (assuming both are
integrated of order one) implies intertemporal sakwy of the current account. This approach has
been used by several authors for developed andagévg countries including Husted (1992) for
the U.S., Leachman and Thorpe (1998) for Austréljrgis, Katrakilidis and Tabakis (2000)
for Greece, Arize (2002) for 50 developed and dmely countries, Baharumshah, Lau and
Fountas (2003) for Indonesia, Malaysia, Philippiaed Thailand, Irandoust and Ericsson (2004)
for France, Germany, Italy, Sweden, U.K. and UN&rayan and Narayan (2005) for 22 least
developed countries and most recently Konya (2@28Fzech Republic, Hungary and Slovenia.

To the best of our knowledge the only paper to@eplTurkey’s current account
sustainability using this approach is Kalyoncu @00Using quarterly data from 1987-2002,
Kalyoncu (2005) finds that Turkey's current accoigrgustainable in the long run. We build on
this work in two ways. Firstly, we use monthlya#ftom 1992 to 2007. Thus, we are able to
update the analysis. Our sample covers the pésitmiving the 2001 crisis after which reforms
were undertaken and we are thus able to empirieaijyuate the impact of these reforms. In
addition Zhou (2001) shows that using higher fremyedata when only shorter time spans are
available can improve cointegration analysis. Morportantly, we use the Gregory and Hansen
(1996) procedure to explore the possibility ofracural break in the cointegrating relationship.
This allows us to estimate the long run equilibritetationship between exports and imports+
using dynamic OLS (DOLS). The theoretical modgirissented in the next section followed by

a discussion of the econometric techniques employduds paper.

4. Intertemporal approach to determining current accownt sustainability



The theoretical model for examining current accauwrstainability is based on Hakkio and
Rush (1991) and Husted (1992). The approach asstivaean open economy faces the
following budget constraint:

C =Y, +B -1, -(1+r)B, 1)
whereC,,Y,,B,, |, are consumption, income, net borrowing and investmespectivelyry, is
interest rate per period ar@l+ rt)Bt_l is net debt from the previous period.

Equation (1) must hold in every period, thus weaob

Bl+l = _(YI+1 Ct -1 I+l) + (1+ I’1+1) B
Bl+2 = _(Yl+2 WP Y (1+ I’t+2) I+1

= _(YI+2 T N2 T I+2 (1+ rl+2)( I+1 Cl+1 - |I+1)+ (1+ rl+2)(1+ rl+l)Bl

Bl+n = _(Yt+n - Cl+n - t+n) (1+ liin )(Yl+n—1 t+n-1 It+n—1) -
- (1+ liin )(1+ Mo 1) (1+ rl+2) YI+1 l+1 I+1)
L)L) Lrr,)B,

Rearranging the above and lettimgpproach infinity we obtain

B, ZA [Y.. =Ci =1 ]+lim A, B, 2)

where A, = |_J 1
BEEY

Noting trade balance is the difference between eg¥) and importsi{) equation (1)

t+]

reduces toX, -M_ =Y, -C -1 =-B, +(1+ rt)Bt_l. Equation (2) implies that the amount a

country borrows or lends in international markejaas the present value of the future trade

surpluses or deficits assuming the last term equeats. If the limit term is nonzero arlf] is

positive then it implies “bubble financing” of extal debt while a negativB, suggests the

country could improve welfare by lending less.



Assuming world interest rate is stationary with @am ofr we can add and subtracB,_;
and rewrite the equation to obtaih_+(1+r )B_ +rB_ -rB_ =X, +B,. Finally, we can
rewrite equation (1) as the following:

Z, +{1+r)B, =X +B, 3)

whereZ =M, +(r, -r)B,,.
Rewriting equation (3) we obtain
Bt = Zt - xt + (1+ r)Bt—l
Bt+1 = Zt+l - Xt+1 + (1+ r) Bt
=Z, =X+ [L+r)(Z - X )+ [L+r)B,,

n

B., =2 [L+r)" (2., X, )+2+1)"B,

=0

From the above, we get

n

Bl_l = Z (1+ r)_j_l (Xt+j - Zt+j )+(1+ r)_n_l Bt+n

i=0

Bt—l = Z/]j+l(xt+j - Zt+j )+/]n+1Bt+n
j=0
1 o
where A :1T' Asn approaches infinity,
r

B = iﬁm (xm‘ =2y )+ lim A™B., @
i=0

Equation (4) can be rewritten as,

B, =A(X, =Z)+ 2 (X, -~ Z., )+ ¥ (X, =Z,) +...+lim A"™B,, (5)

N oo

Equation (5) can be further manipulated to obtain,

B =/ (xt - Zt)+/12 (Xt+1 - Zt+1)_/12 (xt - Zt)+/12 (Xt - Zt)+ A (xt+2 - Zt+2)
- A (Xt+1 - Zl+l) +A° (Xl+l - ZI+1) +...+lim /]n+lBt+n

n-oe

=A(X, —zl)+/12/11 (ax. -5z, )+ i/v”(xw -2,,,)+lim A™'B
i=0

t+n
j=1

1C



Using equation (4), the above reduces to,

B, =A(X, —zl)+/12/v X, -8z, )+ B, +@-A)im 1B, (6)
[ o
Rearranging the above we obtain,
% Bl—l =(Xl - Zl ) + i/]j (A Xt+j - AZHJ )+ @L@AMBM (7)
j=1

Given thatA :% and takingZ, to the left hand side we can rewrite equatiora§?)
+r

Z,+1B, =X+ > A (X, -2z, )+rlimAB,, (8)

& e
Assuming X, and Z, are random walks with a drift such that,

X, =a,+X_,+& andZ, =a, +Z_, +&, we can rewrite equation (8) as

- i _ _ . n+l
Z +rB =X+ ZA (al Ay ¥ €y ~ &g )+ r le A"By,
j=1

-0

©)
a, -a < .
= Xt +# +ZAJ (glt+j _£2t+j )+ r IImAnﬂBwn
r - n- oo
i=1
As noted earlieZ, =M, +(r, -r)B_, thus, equation (9) can be rewritten as
a, -a O .
M, +r, B_ =X, +—+—2 +Z/1‘ (51”,- —521+J.)+r lim A™B,,, (10)
r . n-e
[

a, —a,
r

Assuming the limit term is zero and defining= , & :Z/]j (52“]- —gmj) and
j=1

MM, =M, +r,B_, the regression equation is given as
X, =a+ MM, +¢ (11)
If X, andMM, are integrated of order one then cointegratiowéen exports and imports+

implies that the intertemporal budget constrairgatisfied. Under the null hypothesis that the

country is satisfying its intertemporal budget deaist, we would expecf to equal 1. This
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means that the current account deficit is sust&nabhe econometric methodology used to

analyze the model is discussed in the next section.

5. Econometric Methodology

In this paper we test for cointegration betweeroeiggand imports+. The following sub-
sections discuss the econometric methodology klatéesting this cointegrating relation.
5.1 Unit root tests

The first task before testing for cointegrationvimtn exports and imports+, is to determine
the order of integration of both series. To daveoemploy a battery of stationarity tests
including classical unit root tests namely the Aegied Dickey-Fuller (ADF) test and the
Phillips Perron (PP) test. Since these tests datistinguish between unit root and near unit root
stationary processes, we also use other testsseThelude the KPSS téstf Kwiatkowski et al.
(1992) and the Zivot and Andrews (1992) te€dnce the order of integration is determined we
can test for cointegration discussed below.
5.2 Cointegration tests

Following the literature on current account susthility, we use the Johansen test for
determining cointegration between exports and itsgor To determine the number of
cointegrating vectors we use the Likelihood Rattig)(tests: the maximum eigenvalue test and
the trace test.

One of the limitations of the Johansen approathasit does not allow for the possibility of
a structural break in the cointegrating relatiiollowing Baharumshah et al. (2003) and Cook
(2004) we use the Gregory and Hansen (1996) camtieg procedure to account for structural
breaks. In Turkey’s case, there have been cridkesvied by reforms which could imply a

structural change in the cointegrating relationsiather than setting an a priori structural break

* The KPSS (Kwiatkowski, Phillips, Schmidt & Shiet is a test for stationarity around a level tread.
As opposed to all other tests used, the null hygsthfor KPSS is that the series is stationary.
® The Zivot and Andrews unit root test allows foustural breaks.
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we use the Gregory Hansen cointegration test wiherstructural break is endogenously
determined. Gregory and Hansen (1996) consideetimodels allowing for structural breaks in
the cointegrating relation. They are denoted aal Ighift, level shift and trend, and regime shift

and are specified as:

Model with level shift (C) X, = +u,D, + BMM, +¢&, (8)
Model with level shift and trend (C/T) X, = i, + i, D, + yt + BMM, + ¢, 9)
Model with regime shift (C/S) X, =g, +u,D, +B, MM, +5,MM, D, +¢  (10)
oiftsr ) .
whereD, =1 . andr is the structural break point.
lift>r

The Gregory Hansen procedure uses a grid seanckgure where breakpoints in the central
70% of the sampfeare considered. For each model the ADF is estichaThe breakpoint with
the lowest value for the ADF (or highest absolwkig) is chosen as the point at which the
structural break occurred. If there is cointegmativith a structural break, we can estimate the
long-run relationship between exports and impousihg dynamic OLS explained in the next
sub-section.

5.3 Dynamic OLS (DOLS) estimation

Following the literature we use DOLBroposed by Stock and Watson (1993) to estimate th
long-run equilibrium relationship between expoms @amports+. To eliminate simultaneity bias,
DOLS includes lags and leads of the first diffeeen€the regressors. In addition, DOLS
captures differences from the structural breakrdeteed by the Gregory Hansen procedure.
Thus, the DOLS equation to be estimated is givelvedmw,

X, =a+LBMM, +5(MM, -MM,)D, +d(L)AMM, +¢, (11)

® The interval between 0.15N to 0.85N is selectbéne N is the number of observations.
” Monte Carlo studies show that DOLS is found teehthe lowest root mean square error (RMSE) of all
asymptotic estimators.
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where MM, is imports+at the structural break poiy MM, is the first difference of

imports+,d (L) represents lags and leads and all other varialéeas previously defined.

6 Data and results

Following the literature, we estimate the relatlipshetween exports and imports+ using
two measures namely real exports and imports+ ddregRX andRMM as well as real exports
and import$ as a percentage of GDP denotedRx¥ andRMMY.

We use monthly data for 1992 to 2007 (ending int&waper). Our series include exports of
goods and services, imports of goods and servietsnterest payments, net unilateral transfer
payments and GDP. GDP is expressed in Turkishatichall other series are expressed in U.S.
dollars. To determine the real value of exporis iamports+we need the real exchange rate
which is computed from the nominal exchange ratgkigh lira to U.S. dollar) and price levels
for Turkey and for the U.S. We use the indicatdlirsg rate for the nominal exchange rate and
consumer price index (CPI) for price levels of botluntries. From the above, we compute real
exports RX), real imports+RMM), real exports to GDHRKY) and real imports+ to GDP
(RMMY). All Turkish data is available from the Centgank of Turkey. Data for U.S. CPl is
available from the U.S. Bureau of Labor Statistiv¢e seasonally adjust the data and use this
adjusted data for our econometric analysis.

Ouir first task is to perform unit root tests onfalir series in levels and first differences. As
noted in the earlier section, we employ severa nomit tests. The results for the tests for
different models and lag lengths (determined by)Ad presented in table 1. The test results

support our expectations that the series aren(lBvels and 1(0) in first differencésGiven these

8 The only tests that contradicts these conclusimashe ADF, PP and KPSS tests (all with a trenah)
for theRMMY series in levels. We believe that this relatethéodifficulty in differentiating between trend
stationarity and stationarity and thus conclude¢ the variables are nonstationary in levels antiiostary in
first differences.
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conclusions, we can test for cointegration. Foilmthe literature we use two tests, the Johansen
test as well as the Gregory Hansen cointegraticghaodewhich allows for structural breaks.

For the Johansen test we need to determine the@jgte lag length. We use the AIC lag
specification criterion discussed in Enders (200M)e appropriate lag length for both sets of
variables is determined to be 3 lags. Using gsléngth, we test for cointegration between
exports and imports+ measured in two ways as reddder. The Johansen cointegration test
results (reported in table 2) show that there isaintegration between the two series (measured
both ways). This implies that the current accasininsustainable for the sample period as a
whole. This is not a surprising result given timaffcial crises of 1994 and 2001.

One concern with the Johansen cointegration teélaidt does not allow for changes in the
cointegrating relationship. Gregory and Hanse®§)@llow structural breaks in the
cointegrating relation and we use their procedarest cointegration between exports and
imports+. The results for the three models thesater are presented in table 3.

In general, the Gregory Hansen procedure resubisstithe Johansen test results of no
cointegration between exports and imports+ with motable exception. In the first Gregory
Hansen model (denoted as C) we find evidence otegiation for the variables measured as a
percentage of GDARKY andRMMY). This implies that while exports are not retbte
imports+ for the period as whole, there is a changdhke relationship over the sample period.
This break (determined to be April 2004) indicadeshift in the current account position. Given
that we find evidence that now exports are relédddchports+ it implies that presently, the
current account deficit is not merely financing somption, but rather investment.

Following the literature we use the above resuftitther explore the relationship between
exports and imports+ using dynamic OLS (DOLS). naged earlier, DOLS proposed by Stock
and Watson (1993) is a more robust method for esitim the long-run relationship between

exports and imports+. We use the break point 6424 from Gregory Hansen results for the
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first model (denoted as C). Also, we determineappropriate number of lags and leads as 8
using AIC. The results for the DOLS estimatioa presented in table 4.

We test the model for departures from standardmagsons such as serial correlation (LM
test), heteroskedasticity (White test) and aut@sgjwe conditional heteroskedasticity (ARCH
test). The results are not reported here, budeaéable on request. We find that the model
suffers from the problems described. Following Kavas and Zarangas (1998) we adjust the
standard error using the Newey-West correctione ddrrected standard error which allows us to
test hypothesis of sustainability is reported hlgad.

Following the literature, we also test for normabf residuals and stability of the parameters
of the model. For the former we use the JarquexBast (reported in table 4) and find the model
robust for normality of residuals. To determineguaeter stability we use the cumulative sum of
squares (CUSUMSQ) test shown in figure 4. We firat barring a brief period, the CUSUMSQ
lies mostly within the 5% significance level threkls. The brief departure is very slight and
therefore not a cause for concern. We thus coerdhat the model is robust for parameter
stability.

We test for =0 and £ =1 and reject in both cases (details in table 4)is Trhplies that
while we reject strong sustainability of Turkeyisrient account position, there is evidence of a
statistically significant relation between inflo@sd outflows. The latter result suggests an
improvement in Turkey’'s external position in recgears which is linked to Turkey’'s enhanced
export position. Turkey's exports quadrupled ia #000s and surpassed the $ 100 billion mark
in 2007.

Despite healthy exports, the current account defamtinues to be very high and is not
strongly sustainable. This problematic currenbaaot deficit position is due to a structural
problem in the Turkish economy. Production is ligalependent on raw materials and
intermediate goods that must be imported. While glood news that imports are supporting

exports now (as noted earlier) it implies thatititeased export position comes at the cost of a
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higher import bill. Some have argued for a changbe production process that reduces
reliance on imports. However, this solution may e feasible, at least in the short run. It may
not be possible to find alternative production psses. In that case, reduced reliance on imports
would cause Turkey to slow down exports (and prtidndn general) and could lead to

destroying the recent advances in trade.

We believe the solution lies in focusing on stratexxports. The sectors that have seen
significant improvement (in exports) in recent yegclude chemicals, automotives and auto
parts. However, these sectors suffer from thelprolaiscussed above namely, the need for
imported inputs. Increase in exports in theseossatill require more imports and thus not
improve the trade position. To improve the cur@tdount position, Turkey must focus on
service sectors such as tourism, construction etiad which are healthy, vibrant and not reliant

on imported inputs.

7 Conclusion

In this paper we analyze sustainability of Turlsegtirrent account position using monthly
data from 1992 to 2007. Our analysis uses thetamgoral solvency model by Hakkio and Rush
(1991) and Husted (1992) which links exports angdrts+. Assuming both are integrated of
order one, cointegration between exports and irspadmplies that the intertemporal budget
constraint of the current account has been satisfiel the current account is on a sustainable
path.

We use two methods to test for cointegration Jiiteansen test and the Gregory Hansen
procedure. The latter allows for a structural krieathe cointegrating relationship between
exports and imports+ which is important in the eathbf Turkey given the economic reforms in
the 2000s. We find no cointegration between exspant imports+ using the Johansen test and
thus reject intertemporal solvency for the 19927206riod as a whole. This is an expected result

given the two financial crises observed in Turkayiny that period. When we allow for a break
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in the cointegrating relation using the Gregory stanprocedure, we find cointegration with a
structural break in 2004. This indicates a chanmg&ationship between exports and imports+ in
recent years.

Using the Gregory Hansen results, we estimatéotigerun relationship between exports and
imports+ using DOLS and test for sustainabilityteg Turkish current account position. While
we reject strong sustainability of the current actpwe find an improvement in the current
account position. The improvement is related beter export position. Despite experiencing
larger current account deficits, healthy exportgehizelped the Turkish current account position
in recent years. Moreover, while imports+ wereelated to exports for the period as a whole
(from the Johansen cointegration test) we find #fi@r accounting for a break in Turkey's
external position, there is a relation (albeit weadtween imports+ and exports.

To achieve strong current account sustainabilitykey must overcome the structural
problems that continue to plague the Turkish econoamely, the dependence on imported
inputs. While it is good news that higher impais being used to further the export position,
heavy and continued reliance on imports representsakness for the Turkish economy. Some
have argued for a structural change in productiaeduce dependence on imported inputs.
However, we find that unfeasible at least in therstun. Moreover given Turkey’s strong export
performance in recent years this may not be neges&drategic focus on exports may benefit
Turkey's current account position. Tourism andstauction have been consistently healthy
export sectors for Turkey and continued investneitiese areas will strengthen the Turkish
economy. In addition, retail is a growing sectr Turkey and can yield beneficial results for the
Turkish current account position. Thus, while wgct strong sustainability of Turkey’s current

account position, there is potential for this tamte in the coming years.
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Figure 1. Turkey’s exports and imports+ (imports, ret interest and transfer payments) [1992:01 — 20009]
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Note: Exports include goods and services. Impodiside goods and services as well as net intpegshents and net transfer payments. All
series are expressed in U.S. dollars.

Sources: Central Bank of Turkey.
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Figure 2: Turkey’s real exports and imports+ (imports, net interest and transfer payments) as a ratiof GDP [1992:01-2007:09]
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series are expressed in U.S. dollars. The GDBssiriexpressed in Turkish lira and export seniés$3 dollars. Using the same methodology
noted earlier for the real current account baland®DP ratio we computed the real exports and itsgorGDP ratios.

Sources: Central Bank of Turkey, U.S. Bureau of Labor Stits.
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Figure 3: Turkey’s real current account balance toGDP ratio [1992:01 — 2007:09]
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Note: Current account includes trade balance oflgamd services, net investment income and nettardl transfers. The GDP series was
expressed in Turkish lira and current account séni¢JS dollars. To find the real current accaaeries we first computed a real exchange rate
based on the nominal exchange rate times theohtie foreign to domestic price index. For theefgn price index we used the U.S. CPI (2003
as the base year). The nominal exchange rateheadndicator selling rate and the domestic prickeinwas the Turkish CPI (author calculations
for 2003 as the base year). To compute real GDBsed nominal GDP deflated by the Turkish CPI @03 as the base year. If the series is
negative it implies a current account deficit.

Sources: Central Bank of Turkey, U.S. Bureau of Labor Stits.
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Figure 4. Cumulative sum of squares stability testor DOLS betweenRXY and RMMY
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Notes: The cumulative sum (CUSUM) squares testrohetes parameter stability of the model. If thetmlf the CUSUM squares moves outside
the 5% critical level it implies that the null hythesis of stability over time is rejected.
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Table 1: Unit Root Tests

Variables ADF Phillips-Perron KPSS Zivot-Andrews
t, t, t, T, 7, T, n n, t, T,

RX 1.555 -0.611  -2.319 1.360 -0.954  -2.958  1.526 0.139" -4.198  1999:03
[12] [13] [13] 3) (3) 2) (11) (10) [13]

ARX -6.765 -6.992  -6.971 -13.914 -14.129 -14.091 0.031 0.031 -5.057  1998:02
[2] [2] [2] (0) (4) 3) 4) (4) [12]

RXY 1.333 -1.669  -2.511 0.711 -1.676  -3.444 1.612 0.209 -3.330  2003:02
[13] [13] [13] (7) (6) 1) (10) (10) [13]

ARXY -4.415  -4805  -4878 -13510 -13.628 -13.608 0.043 0.023 -5.299  2001:12
[12] [12] [12] (6) ) (1) (7) (7) [12]

RMM 2.113 -0.166  -2.040 2.015 -0.150  -2.117 1.493 0.262 -4.251  1998:04
[0] [0] [0] 3) (3) 4) (11) (10) [0]

ARMM -2.860  -6.285  -6.279  -14.024 -14.398 -14.379 0.086 0.046  -4.761  1998:03
[11] 3] 3] (7) (3) 3) 3) 3) [12]

RMMY 2.016 -0.796  -3.290° 2.000 -0.800  -3.541 1.606 0.091 -4.602  1998:04
[0] [0] [0] 2) (3) 3) (11) (10) [0]

ARMMY -13.434  -13.818 -13.782 -13.443 -13.817 -13.781 0.024 0.023  -13.945  1999:02
[0] [O] [0] (2) (2) (2) 3) 3 [0]
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Notes:

“and” indicate statistical significance at the 5% antb16vel respectively.
t,,t, andt, are the Augmented Dickey-Fuller test statistics mte auxiliary regression involves no determinisbmponent, a constant,

and a constant and a trend respectively. Thehyplbthesis for the ADF test is that the seriewis-stationary. Numbers in square brackets
correspond to lags. Maximum lags were set at t3amlength is determined using the AIC criterion.
r,,7, and r, are the Phillips-Perron test statistics when theliaty regression involves no deterministic compof) a constant, and a

constant and a trend respectively. The null hypsithfor the PP test is that the series is nofestty. Numbers in brackets correspond to
lag truncation parameter, q, determined accordingewey-West criteria using the Bartlett Kernel.

n andrn, are the KPSS (1992) test statistics for level aend stationarity respectively. The null hypotsdsr the KPSS test is that the
series is stationary. Rejection of the null therefimplies that the series is nhon-stationary. Nenin brackets correspond to lag truncation
parameter determined by th@2) formula of Schwert (1987).

t., is the Zivot-Andrews (1992) test statistic for exaing a unit root against the alternative of tisiy mean and/or trend. The null
hypothesis is that the series is non-stationanymbers in square brackets correspond to lagsn fieicase of the ADF test, the maximum
lags are set at 15 and lag length is determinedyusiC criterion.
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Table 2: Johansen cointegration test results for i@ exports and imports including net interest and tansfer payments

Null Alternative Eigenvalue 5% C.V. Trace value 5%C.V.

Panel A:RX and RMM

r=0 r=1 12.372 14.07 12.424 15.41
r<i1 r=2 0.052 3.76 0.052 3.76

Panel B:RXY and RMMY

r=0 r=1 14.036 14.07 14.675 15.41
r<1 r=2 0.640 3.76 0.640 3.76
Notes:

The table reports cointegration between real esport imports (including interest and transfer payts). Using the AIC formula we find the
appropriate lag length to be 3 lags. The numbeooftegrating vectors is denoted bgnd we tested for no cointegrating relation ad asht
most 1 cointegrating relation between the two \deiss We report both the eigenvalue and tracesstatwhich are compared to their critical
values (at 5% level of significance). The null bfpesis is there is no cointegration.
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Table 3: Gregory Hansen cointegration test resultfor real exports and imports including net interestand transfer payments

Variables Model 1: C Model 2: C/T Model 3: C/S

RX andRMM -4.101 (1994.06) -4.232 (1994.06) -4.223 (2001:01)

RXY andRMMY -4.380° (2004:04) -4,124 (2003:01) -4.537 (2000:11)
Notes:

Gregory and Hansen (1996) test for cointegraticuming a structural break in the relation. Theysider three models including Model 1: with
a level shift (C), Model 2: with a level shift andrend (C/T) and Model 3: with a regime shift (C/SVe test for cointegration for all models.
The null hypothesis is of ho cointegration. Thadéaeports the minimum t-statistics with the moatid year of the break in brackets. These t-
statistics are compared with the critical valuesoted from Gregory and Hansen (1996)denote rejection of the null at 10%.
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Table 4. DOLS results for real exports and importsancluding net interest and transfer payments

~

I <=(p) Ho:B=1 38

RXY andRMMY 0.859 0.067 -2.239 4.273

Notes:

Break point for the DOLS model was 2004:04 base®Gmygory-Hansen cointegration results from tableThe appropriate lag and lead length
was determined by AICﬂ is the estimated coefficient of real imports (uihg net interest and transfer paymentSe (ﬂ) is the Newey West
corrected standard errors using 4 lags, : =1 is the test for the strong form of sustainabiitydJ-B is the Jarque-Bera test for normality of
residuals.” indicates statistical significance at 5% levesighificance.
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