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Abstract

This article assesses how the business cycles in Turkey coincide with the business cycles of member and
candidate countries of the European Union. The evidence provided in the paper suggests that there is a
negative linkage between Turkish and European business cycle dynamics when the Turkish crises are
included in the data sets. This implies that the timing of the common economic policies of the European
Union in order to decrease the volatility of output may actually increase the output volatility, rather than to
decrease, for Turkey. On the other hand, when only the non-crises data of Turkey is employed, apro-cyclical
linkage is revealed between Turkish and the European economies. This suggests that policies enhancing the
macroeconomic stability and preventing crises are crucial for healthier synchronization of the Turkish
economy with its EU counterparts.
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1. Introduction

On December 13, 2002 Turkey made a big step on its way to become a full member of the
European Union (EU) nearly 40 years dfter its initid application. The Copenhagen European
Council indicated that negotiations would dat promptly if Turkey fulfills the politica criteria st
a Copenhagen in 1993. Recently, Turkey is closer to full membership than ever. Nevertheess,
one can dways be skepticd about the equivdence of ‘full membership of the Union' and
‘integretion in dl of the palitical, culturd, socid, and economic fiedlds. These two may not be
directly equivdent because the EU and Turkey have different economic characterigics. On the
other hand, integration of Turkey to the EU is an important problem as compared to the cases of

other candidate countries due to its large population, economic gtructure, different culture and

religion. Each of these factors represents an important aspect of the problem-at-large.
Consequently, the integration of Turkey to the EU has to be studied in terms of its economic and

socid dimensions.

In this sudy, we eaborate on the questions regarding the economic integration of Turkey
with the Union among the potentid questions mentioned above. This object of andyss is highly
important because Turkey will be one of the biggest countries in the Union, owing to its high
population, in the case of full membership. Moreover, the Turkish economy currently has big

problems to be solved. For instance, high debt-to-GDP ratio and debt sustainability problems are
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the headline factors affecting the economic peformance.  Although, Turkey has achieved
hisoricdly lower rates of inflation and lowered the interest rates recently, there is ill much to
do within the framework of the last IMF sponsored program to dabilize the economy. In the
paper, we examined the direction of the relationship between the industrid productions of Turkey
and members of the EU in order to assess the effects of economic integration possbility of

Turkey with the Union in the short-term.

The use of indudria productions rather than gross domestic products while assessng the
relationship between the macroeconomic performances of Turkey and the EU countries is
basicdly determined by the avalability of data Since the GDP data do not exig a monthly
frequency, indudtrial production series is preferred due to the common observation that industria
production and the gross domestic product series are generdly in conformity with each other.
Therefore, use of industrid production, as a proxy of the gross domestic product would not
induce severe biases. Given that we can obtain data only for the period after 1986, indugtrid

production series provide us with as many observations as possible.

In the paper, we particularly report the cross-corrdations of cyclicad component of their
industrid  productions®  The basic evidence is that Turkey and EU countries have different
economic dynamics. However, when the samples are adjusted to exclude the crises of Turkey,
these dynamics turn out to be more synchronized. This sengtivity of our results to the excluson
of crises suggests that macroeconomic dtabilization and criss prevention policies in Turkey may

contribute to Turkish economy to have better adaptation to its European counterparts.

! Berument, Malatyali and Neyapti (2001) look at the possible long-run synchronization of the Turkish and EU
countries output and they could not find this relationship. However, this paper looks at the possible short-run
synchronization of the Turkish and EU countries output.
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In the next section, we provide a short history of Turkey-EU relaionship, eaborate on the
political and economic criteria for membership and address the potentia effects of Turkey on the
EU budget. Third section eaborates on the methodology we have employed. Before concluding

the paper, the empirica evidenceis reported and findings are discussed in section four.

2. The Relationship between the European Union and Turkey?

2.1. Milestones of the EU-Turkey Relationship

The higory of the reationship between the EU, the name of the union was European
Economic Community (EEC) a that time, and Turkey dates back to the Ankara Agreement,
sgned on September 12, 1963. The Agreement was put into effect on December 1, 1964, and the
Cugtoms Agreement and the first Financid Protocol were established. The second and the third
Financia Protocols followed the Ankara Agreement on November 23, 1970 and May 12, 1977.
The fourth financid protocol was sgned in 1980 yet the EU dagnaed its reationship with
Turkey after the military intervention of September 12, 1980. For the find stage of the Customs
Union, the TurkishEU Membership Council decided to extend the politicd didogue and
cooperation in various directions. This decison was taken on March 6, 1995, and then on

December 13, 1995, the decision to findize the Customs Agreement with Turkey was taken by

2 General information that we present in this section is compiled from Berument, Malatyali and Neyapti (2001), The
Secretariat General for the EU Affairs, accessible at http://www.euturkey.org.tr, and EU resources on the World
Wide Web. In addition, we have benefited from the personal computations of Sener (2003), which are not publicly
available. Sahin (1998) and TOBB7AB are the other information sources employed here.
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the European Paliament. On January 1, 1996, the find stage of the Customs Union was

completed.

Before the incluson of Turkey to the MEDA Program of the EU, (MEDA gands for
“Financid and Technical Measures to Accompany the Reform of Economic and Socid Structures
in the framework of Euro-Mediteranean Patnership” and it is desgnated for non-member
countries) Turkey could not receive the financid ad that she was supposed to, because of the
vetoes within the EU. Turkey acquired the right for the financid ad from the EU during 1996-
1999 period and benefited from the resources provided to the MEDA countries, which worth 375
million ecu. On September 19, 1996, the European Parliament decided that the financid ads
avalable to Turkey, except for the funds avalable within the MEDA Program, would not be
available anymore. On March 18, 1998, some proposas for Turkey’'s progression to the EU with
respect to various sectors and for extending the Customs Union to cover the agricultura sectors
and sarvices were published by the European Commisson in the Agenda 2000. During the
convention of Luxembourg European Council in December 1997, it was agreed that Turkey was
eigible to join the EU. In addition, the need to determine a Srategy for Turkey's progresson to
the EU in every respect was declared. However, Turkey argued that the decison was
discriminating againgt Turkey as compared to the cases of other gpplicants and declared that it

will discontinue its politica didogue with the Union.

The document entitted “European Strategy for Turkey” was published based on the
agreement during the Luxembourg meetings. According to the former agreements as well as in
this publication, the conditions that Turkey should meet for membership were spelled out. The
goprova of drategy for Turkey was indicated in the Executive Summay of the Cardiff Summit

held on June 15-16, 1998.
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An important result of the decisons taken a the Cardiff Summit was the incluson of
Turkey in the system of reporting that has to be followed aso by other countries. Then, the EU
published the firs report about the performance of Turkey with respect to the Copenhagen
Criteria on November 4, 1998. On October 13, 1999, the second report was published. The
monthly reports on Turkey aong with the reports on other candidates were highly important
since those reports played an essentid role in Helsinki Meetings, which were held in 1999, where

the progression to candidacy of Turkey was approved.

One of the most important cornerstones for Turkey was the report published after the EU
mesetings in Strasbourg on October 13, 1999. That report had favorable remarks and asked for
Turkey's progression to candidacy. However, Turkey kept a cautious approach toward this report
until the Helsnki Summit.  On the Commisson's 2000 Regular Report on Turkey's progress
towards accesson dated that the debate on the politicd reforms needed for the country’s
accesson to the EU has aready commenced.  Although Turkey ill did not meet the Copenhagen
politica criteria fully, it has begun to adgpt a number of internationd human rights instruments
and accepted the work of the Supreme Board of Coordination for Human Rights. Before the
elections on November 3, 2002, the Turkish Grand National Assembly legidated a number of
laws for adeptation to the Copenhagen criteria and the new government further accelerated this
process. The year 2002 narked a higtoricd turning point in the EU’'s enlargement.  On October
24 and 25, the Brussals European Council approved the conclusions and recommendations set out
in the package, which was adopted by the Commisson on October 9, 2002. The Commission
adopted an enlargement package comprising a strategy paper and, for each candidate country, a
regular report on progress towards accesson. Then, on December 12-13, 2002, the Copenhagen

European Council, taking its cue from these recommendations, concluded accesson negotiations
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with ten countries and decided that the accesson of these countries would take place in 2004,
except that of Bulgaria and Romania would be in 2007. For the case of Turkey, the Europesn
Council indicated that the negotiations with Turkey would be opened without further delay
depending upon Turkey's fulfillment of Copenhagen political criteria as of December 2004 based
on a Commisson report and recommendation. (See Generd Report, 2002- Chapter V:

Enlargement).

2.2. Membership Criteriain Brief

The European Commisson declared the criteria for the EU membership at the end of the
Copenhagen meetings held on June 21-22, 1993. The countries have been referred to as the
“asociate countries’ under the “Central and East European Countries’ section.  Another
decison, which was a0 daed in the declaration, was that if the countries in this group wish to

join the EU they should meet the economic and political conditions set forward by the Union.

Reaching inditutional dability that could secure the capacity for the dominance of
democracy and law, human rights, minority rights, wdl-functioning market economy, and the
competitive pressures emanding from the market forces within the Union are conditions that
were expressed in the same section of the document. Moreover, the limitaions for the
acceptance of membership have been stated. It was also written that in order for a country to be

accepted as a member, its membership should be beneficia for both the EU and that country.

The extents of the reaionship with Turkey were presented, based on the agreement of

1964 and the protocol of 1970, in another section of the same document entitled “Relations with
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Turkey”. In the expanson policies of the EU, the Centrd and East European countries have an
important role.  This can dso be deduced from the expressons in Copenhagen Declaration. In
order for these countries to be full EU members, they should meet specific criteria However, the
Union reserves its right for find word to accept a not to accept countries in order to protect itself
from unexpected demands and developments. In addition to this there ae some flexible
expressons and lines not drawn with regard to economic and politicad requirements of the

Copenhagen criteria. These expressions leave aroom for subjectivity in decisons.

As far as the requirements for a European Monetary Union (EMU) member is considered,
each member has to delegate monetary policy authority to the European Central Bank (ECB), in
that none of the members will be independent in adjugting its monetary policy by just consdering
its domedtic circumgtances. Maatydi (1998) dates that due to the drict nature of the
membership criteria, it is likdy that the EMU will be redized a later stages of progression to the
EU membership. A drengthening observaion for this argument is that three of the fifteen EU

members have not yet been members of the EMU, as of January 1, 2002.

2.3. Mutual Financial Responsibilities of the European Union and Turkey

under Full Membership

Financid support for the candidate countries is provided by the EU unless it creates
excessve burden on the common budget. The financid aids are not only provided before the full
membership of a country, but aso they are expected to continue after. The totd amount of

expected financial support for the ten countries that have applied for candidacy —mostly the
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Centrd and East European countries— was 74.8 billion Euros between 2000 and 2006 (Berument,

Malatyai and Neyapti, 2001).

On March 18, 1998, the Brussels European Commisson published Agenda 2000, in
which the coverage of financid support to the countries prior to their full membership was
defined. It includes agriculture, sructurd policies, and the PHARE program, through which
technicd and financid support is provided for both the candidate and non-candidate countries as
pat of the EU enlargement process. The provison of the PHARE program to the candidate
countries necessitates the purpose of restructuring the adminigrative and legidative systems and
use of it for investment. Moreover, it is dated in the document thet there will be financid
support for both projects desgnated to promote agriculturd efficiency, and development and
resource flow to environmenta and transportation sectors.  The maximum amount of avalable

resources for the candidate countries will be 3 billion euros during the period from 2000 to 2006.

Turkey was approved to become a candidate in Helsinki Summit; therefore, she will dso
be digible for receving financid support as declared in Agenda 2000. The restructuring
attempts in various sectors and areas could be strengthened by this support. Thus, the discusson

of the financid relaions between Turkey and the Union is an important issue,

In Table 1, the financid reations between the EU and Turkey can be seen and it is clear
that Turkey could not benefit from the EU’'s commitments dtated in the Financid Declaration of
March 6, 1995 for the period of 1995-1999. According to the data for the end of 1999, Turkey
could get only one-third of the total aids and grants lisged in Table 1. Rest of them was dther
inactivated or vetoed due to politica conflicts. ~ However, those financid ads were very

important for Turkey to improve her economy and to conform to the EU standards. Turkey's
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position, as being a member of the Customs Union but not being a member of the EU, caused a

number of difficultiesin usng credits from the Union.

Tablel
Status of the Relations between the European Union and Turkey: 1995-1999.
Aid _ Amount Realization
(in millions of euros)
Commission Grant 375 Vetoed by Greece
Rer_wovated Mediterranean 400 3395
Policy
European Investment 750 Inactivated
Bank-Specia Credit
MEDA:376.4 prohibited

Euro-Mediterranean Advance 3764 by the EU
Partnership Program ) EUROMED: 205, totaly

Credit 700 disbursed
Macroeconomic 200 An option in cases of
Adjustment Aid emergency only
Total 2800 920.9

Source: Sener (2003), personal computations.

It is a useful exercise to examine the budgets of Turkey and the EU, if Turkey becomes a
full member, by taking into congderation the difficulties that Turkey has faced with flow of
rlativdly smdl amounts of funds during the non-membership phase.  When Turkey becomes a
ful member, she will have obligations toward the Union budget, and will be able to use funds.
For ingance, member countries support the EU budget by customs tax, which is an obligation of
being a member of Customs Union. Member countries provide part of their revenues obtained by
imports from other countries to the common budget. They dso contribute to the budget from
their agricultura commerce with the third parties. Union budget receives some amount of taxes
levied on these transactions. A third way of Union to obtain money is the funds coming from
sugar production and storage.  Fourth, member countries devote some of their Vaue-Added

Taxes, and a specified proportion of their GDPs, agreed in 1988, to the budget.
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Tranders to member countries occur through various funds, a non-exhaudive lig of
which is provided here. For example, European Agricultura Guidance and Guarantee Fund
(EAGGF) — Guarantee Section was founded to contribute to the restructuring of agricultura
markets in member countries and to support the agriculturd exports, storage, and acquisitions of
goods. Purpose of dructurd funds is to reduce the differences in the leve of economic and socid
development between member countries. By use of these funds, the efficiency of the financid
resource dlocation is increased. EAGGF-Guidance Section ams to develop agricultura
production by settling tability and protecting both the consumers and the producers. The
objective of the European Regiond Development Fund (ERDF) is to achieve development in the
countries that are relaively less developed. Another fund is the European Socid Fund (ESF),
which ams to generate employment and to improve living sandards. Countries use this fund for
payments of occupational retraining, relocation compensations, and unemployment insurance.
The lagt one is the Adjusment Fund. Basic purposes of this fund are to finance environmenta
and transportation infrastructure projects and to improve the socid adjusment of member

countries.

In Table 2, the effects of Turkey on the budget of the EU in case of the hypothetica full-
membership are illugtrated (Sahin, 1998, p.118). The inflows to and the outflows from Turkey
presented in the table covers the transfers described above, based on 1997 data. If we look at the
table, we see that Turkey will have a net benefit of, a modt, 8.3 hillion ecu. As net resource
transfers, Greece, who became a full member in 1981, received 34.7 hillion ecu until 1997, Spain
received 27 hillion ecu between 1986 and 1997, and Portuga received 15.1 billion ecu in the
same peiod as that of Spain. The related cdculations for Turkey are done with the dtic

conditions of 1997 with a redructured agricultural sector and, therefore, they may imply higher
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trandfers of funds than actud ones. Thus, it is obvious that in case of full membership of Turkey,
it will receive higher transfers than other candidate countries. The trangfers from the EU would
be continuing until the Turkish economy is fully restructured; hence, Turkey will bring a big
financia burden on the EU budget. To compare with other candidate countries, net trandfers to
ten Centrd and East European countries worth about 10 to 12 billion euros where expected

trandersto Turkey amounts to nearly 8 hillion.

Table2
The Effects of Turkey’s Full Membership on the EU Budget (in millions of euros)
Turkey’'s contribution to the EU budget

Cugtoms tax 550
Agriculturd tax 30
Sugar and glucose tax 100
Vaue-added tax 1,050
GNP contribution 2,100
Total 3,830
Turkey’s potential benefits from the EU budget
EAGGF-Guarantee Section 6,400
Structurd Funds 5,750
EAGGF-Guidance Section 1,200
ERDF 2,300
ESF 750
Adjustment Fund 1,500
Total 12,150

Source: Shin (1998), p.118. The amounts presented in the table are based on 1997 data and derived by
assuming full-membership of Turkey to the EU.

During the 5th Enlargement Process, the development gap especidly between the new
member states and the member states has been a key factor while designing new regiond politica
indruments. These insruments are dso used for some of the member countries to let them
integrate more with the other members in both economic and political aspects. With regard to

this, the EU alocated a total of 260 hillion euro to the structura innovations in either member or
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candidate countries. For instance, Greece will get 21 billion euro (286 euro per capita), Irdland
will get 4 billion euro (121 euro per capita), Portuga will get 20 hillion euro (285 euro per capita)

and Spain will get 44 hillion euro (155 euro per capita) annudly.

The ten candidate countries (Bulgaria, Czech Republic, Edonia, Hungary, Latvia,
Lithuania, Poland, Romania, Sovakia and Sovenid) will receve funds for ructurd
development and integration to the EU within the framework of the PHARE, SAPARD, and
ISPA programs. From the year of 2000 to 2006, these countries are to receive around 1,560
million euro through PHARE, 520 million euro through SAPARD, and 1,040 million euro
through 1SPA, which accounts to 7,280 million euro per year, in totd.3 On the other hand, the
fund that alocated for Turkey for the same period is about 180 million euro (2.8 euro per capita)
per year.* It should be noted that the same figure was 90 million euro per yeer, between the years
1996 and 1999. All in dl, snce the funds channdled to Turkey are gathered under one umbrella

after the HAlsinki Summit, these amounts display the total funds available for Turkey.

3 European Commission’s Enlargement Information Centre.
4 “EU Regional Policies and Structural Funds: An Evaluation of the Case of Turkey”, (AB Bolgesel Politikasi ve
Y apisal Fonlar: Turkiye Agisindan Degerlendirme) TOBB7AB Directorate, 2003.
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Table3

Cross Correationswith Industrial Productions of Turkey and Other Countries.”

COUNTRY/REGION PERIOD S.Dv*|-12 -11 10 9 8 7 6 5 4 3 2 1|01 2 3 4 5 6 7 8 9 10 11 12
(UNITED STATES) 01/85-02/03 68 |27 24 -20 -16 -13 -9 -5 -1 5 11 15 19|23(25 25 24 24 23 23 24 25 25 25 25 25
(JAPAN) 01/85-02/03 6.8 6 7 8 8 8 9 10 11 13 15 15 1618|166 15 11 9 5 2 -2 4 -6 -7 -7 -7
BELGIUM 01/85-12/02 6.8 »? 8 1 7 6 5 4 2 4 8 5 112|126 5 3 -2 -2 5 6 6 -9 -1 5 -11
(IND. COUNTRIES) 01/85-02/03 6.8 -0 9 9 7+ 6 5 4 2 1 4 6 8|1|11 11 9 8 5 4 3 3 2 3 3 3
PORTUGAL 01/85-06/02 6.9 4 9 9 4 1 2 5 9 15 16 14 12|11|12 15 18 19 19 16 18 22 22 19 15 13
(NORWAY) 01/85-02/03 6.8 6 7 4 6 6 5 7 11 10 8 10 9(8(3 -1 -7 14 -13 -7 1 4 5 -2 -8 -3
S OVAKIA 01/92-10/02 838 30 26 23 2 2 20 17 14 10 7 4 3|12 4 3 -1 -3 -5 9 -14-21-27 -32 40
FINLAND 01/85-02/03 6.8 -2 32 -3 -3 -29 -6 -23 -21-17 -4 9 4|23 5 -7 8 -7 6 -3 2 0 1 2 1
GREECE 01/85-04/02 6.9 /- 8 6 8 8 -2 5 0 0 2 5 $H5(3|]1 0 5 0 0 O O 1 -1 -10-11 -19
THE NETHERLANDS 01/85-02/03 6.8 5 10 7 5 3 3 4 4 3 2 -2 440 O 1 3 4 1 2 4 0 -2 -5 -6
ITALY 01/85-04/02 6.8 9 9 6 7 6 6 6 4 2 1 0 3|53 5 4 5 -13 -11 -14 -15 -17 -14 -13 -13
SPAIN 01/85-12/02 6.8 4 4 0 2 3 1 2 1 -2 3 5 5|57 8 6 9 9 9 7 5 -1 1 3 6
CZECH REPUBLIC 01/92-02/03 83 45 483 339 32 26 19 13 9 5 1 -2 6|6(8 -8 -9 -10-10 -11 -11 -11 -12 -15 -17 -19
AUSTRIA 01/85-02/03 6.8 9 6 -11 -12 -11 -13 -12 -13 -14 -10 -10 -9( -8 | -9 -13 -13 -17 -21 -25 -29 -29 -26 -22 -17 -10
FRANCE 01/85-01/03 6.8 o 2 4 5 -7 9 -1-12-11-10-10 8,98 8 6 4 -1 1 3 6 8 10 13 12
(CANADA) 01/85-01/03 68 |32 -31 -30 -31 -30 -28 -5 -23 -19 -17 -5 - 12| 9(6 6 6 6 6 -5 -5 -3 0 2 6 9
LUXEMBOURG 01/85-04/02 6.8 -18 -16 -14 -17 -16 -2 -26 -25 28 -23 -2 -16(9|-4 -1 O 1 -2 3 6 9 13 10 12 12
UNITED KINGDOM 01/85-01/03 6.8 21 -2 24 -23 -3 -2 -2 -21 -20 -21 -18 -15(-11 5 4 -2 2 4 7 10 12 12 12 12 9
GERMANY 01/85-12/02 6.8 3 6 8 -8 -10-11 -11 183 -10 -2 9 -11f{-12¢-11 -0 9 8 8 5 -3 -1 -1 0 -2 -3
SWEDEN 01/85-06/02 69 (19 -17 -18 -16 -15 -13 -14 -14 -15 -14 -14 -16|-12|-11 -11 -12 -15 -17 -17 -18 -18 -15 -15 -14 -10
HUNGARY 01/85-12/02 68 |25 -24 -23 -2 -21 -21 -20 -20 -18 -17 -19 -18|-17(-15 -14 -13 -12 -11 -10 8 5 -5 -7 -8 -9
DENMARK 01/85-12/02 6.8 2 -1 -7 9 -13 -17 -16 -19 -20 -18 -22 -24|-24(-24 -26 -25 -25 -25 -24 -24 -21 -17 -14 -13 -12
IRELAND 01/85-01/03 6.8 -5 9 -13 -18 -28 -28 -32 34 -34 -32 -30 -28(-25(-24 -22 -20 -19 -21 -23 -24 -24 -2 -20 -19 -20
S OVENIA 12/91-02/03 8.6 -8 -10 -15 -20 -24 -28 -28 -28 -28 -28 -28 -28(-29(-30 -31 -29 -28 -26 -24 -24 -21 -19 -16 -13 -10
EURO ZONE 01/98-01/03 128 |-23 -26 -29 -32 -35 -36 -37 -37 -37 -36 -39 -42|-43(-41 -39 -36 -34 -33 -33 -33 -3#A -37 -38 -39 -3FH

* Standard deviations are calculated as (1/+/n)

"Maximum vaues (in absolute vaue) for each row are highlighted as bold and underlined. The names of the current EU member dtates are
writtenin bold; those of the new member states and the benchmark countries are written in italics and in parentheses, respectively.
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3. Assessment of the Cyclical Components of I ndustrial Production Series

This paper looks & whether the Turkish and the EU countries outputs are synchronized
in the short-run.  This requires extracting the cyclicd component of the indudria production
index for each country in our sample. In this section, we firg refresh the reeder on the stylized
properties of economic time series.  Secondly, we address the technique employed to compute the
cyclica components of the indudtriad production series in our data set.  Our technica discusson

largely borrows from Baxter and King (1999).

Time series ae composed of the following components: Trend, cyclicd movements
around the trend, seasona variations embedded in the series, and random deviations from the
sum of these regular components.  When we take into consderation, for instance, the red output,
we can smply illudrate the meanings of these components. The fird one, namey the trend
component caries the information on long-run growth tendencies of red output. The cycles in a
time series cover time horizons different from a year. The usud business cydes literature mostly
builds upon such behavior associated with economic time series, i.e. cycles having periods longer
than a year and those non-seasonal ones having periods shorter than a year are attributed to the
business cycles. As far as the sasond movements are considered, real output pesking in summer
and reeching a trough in winter every year, might be conddered a draightforward example.
Findly, the random component can be defined as the associated resdud and it can be induced by

any kind of shock to the series under consideration.

Based on the theory of spectrd analyss of time series data, the height of the spectrum of
an economic time series a a certain frequency corresponds to fluctuations of the periodicity that

inversely corresponds to that frequency. Therefore, the above-mentioned cyclica component can
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be thought of as those movements in the series associated with periodicities within a certain range
of busness cycle fluctuations. Stock and Watson (1999), for ingtance, define this range of
business cycle periodicities to be between six quarters and eight years for the US economy. Their
rationde is based on the chronology of the US Nationd Bureau of Economic Research that lists
30 complete cycles since 1858. Among those cycles, the shortest was of gx quarters and the
longest one lagt for 39 quarters;, with nearly 90% of dl cycles last for no longer than 32 quarters.
Accordingly, an ided linear filter is expected to presarve these cyclicd movements of a time
sries yet diminae the other fluctuations, both the high frequency fluctuations associated with
measurement errors and short-duration shocks and the low-frequency fluctuations associated with
trend growth in the industriad production series. In this way, the gain® of the ided linear filter is
unity, i.e. equd to 1, for busness cycle frequencies and zero elsewhere. However, such an ided
filter is not feesble on a finite data st, Snce it requires an infinite number of past and future

vaues of the examined series.

On the other hand, a feasble, finite-order, filter can be used to agpproximate the ided
linear filter. The filter due to Baxter and King (1999) is based on a tweve-quarter centered-
moving average, where the weights are chosen to minimize the squared difference between the
optima and gpproximatdly optimd filters, given the condraint that the filter should have zero
gan a frequency zero. It should be noted that, because this is a finite approximation its gan is
gpproximately one within the business cycle band and can be non-zero for some near frequencies
outsde the specified band. In order to obtain the filtered values a the beginning and end of the

sample, the series are augmented by twelve out-of-sample projected values at both ends of the

® Gain function measures the performance of a filter over the frequency domain. Without going into the technical
details, it can be defined as the magnitude of the frequency response function. For the discussion of the issue, see
Gencay, Selcuk and Whitcher (2002), Chapter 2.
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sample, where the projections were made using forecasts and backcasts from univariate fourth

order autoregressve models.

In the literature, the firg-differencing filter is a popular and handy devicee. However,
though it diminates the trend component, it exacerbates the effects of high frequency noise.
Hodrick-Prescott (HP) filter can be used as a remedy to avoid this problem. HP filter improves
upon the firg-differencing filter; i.e. it attenuates less of the cyclicd component and it does not
amplify the high frequency noise.  However, it Hill passes much of the high frequency noise
outsde the business cycle frequency band. Consequently, we have employed Baxter and King's

(1999) band-passfilter, which mitigates these problems.

Since detalled data regarding the past business cycles on each country in our sample is not
readily avalable, the best remedy of ours to handle the data unavailability problem is to use a
common cutoff frequency setup for each country in our sample.  Actualy, the range of business
cycle frequencies can vary from one country to another. We have specified the upper and lower
cutoff frequencies as 2 and 96 months respectively. Our choice of the lower cutoff frequency of
96 months is in line with the recommendation by Baxter and King (1999). On the other hand, we
specified the upper cutoff frequency as 2 months intentiondly, in order to dlow for a rdativey
larger amount of short-term fluctuations® As to the filtering process, two points need to be
highlighted.  Firdly, we use a monthly equivdent of the quarterly framework of Baxter and King

(1999). Secondly, our lower cutoff frequency of 2 months reflects the applicable lowest figure.

After obtaining the busness cycle components of our industrid production series, their

co-movements are assessed by looking a the cross-corrdations. To claify the procedure,

6 Band-pass filtering of our data series, aswell as the seasonal adjustment, was carried out using RATS.
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suppose that we have two series, x, and y,. The corrdation between X, and vy,,, isthe k-lag
cross-corrdation between the two series.  Following Stock and Watson (1999), we can say that a
large pogtive corrdlation at k=0 indicates pro-cyclicd behavior of series x,, whereas a large
negaive corrdation a k=0 indicates counter-cyclica behavior. A maximum corrdation a k=-1
indicates that the cyclica component of X, tends to lag the y, by one period. In short, we look at

the cross-corrdations at k=0 while assessing the pro- or counter-cyclica behavior of data series.

4. Interaction between Turkish and the EU Real Outputs

This section presents our empirica findings on the short-run relationship between the
indugtrid productions of Turkey and the EU countries. The outline of the section is as follows:
Fird, we present and interpret our cross-corrdation estimates usng the largest avalable daa
soans.  Then conddering that the three devadtating financiad crises that Turkey experienced in
1994, 2000, and 2001 might have an impact on those findings, we repeat the same analyss usng

betweencrises data covering the period between June 1994 and October 2000.”

It is important to note that, our datistical effort is to obtain the population parameters of
the cross-corrdations. In that respect, it is crucia to use a sample that is as large as possible. As
one uses smdler samples to obtain the cross-corrdations it is quite possble to end up with less
efficient meassurements.  Thus, we employ dl avalable data while computing our cross
correlation figures, firs. This time, however, the role of possble structura changes may be

underestimated for sake of higher efficiency. For ingance, if the crises of Turkey change the

" Infact, this second exerciseis also useful to demonstrate the effects of the sample selection on the estimates.
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examined relationships apparently but we include these in our computations, then we can end up
with biased estimates. Our presentation of the cross-corrdations without the crises of Turkey

aso has the common sample Sizes.

The cross-corrdations of the band-pass filtered industrid productions® of Turkey and
other countries of interest are presented in Table 3. Following Stock and Watson (1999), we first
interpret the contemporaneous correlation between filtered Turkish indudtria production and the
ones of other countries as reported in column “0°. The column “0” of Table 3 suggests tha
indudgtrial  production of Turkey shows pro-cyclica behavior with the United States, Japan,
Belgium, Indudria Countries, Portugd, and Norway. A negative corrdation indicates counter-
cydicd behavior. Indudrid production of Turkey, as suggested by negative cross correlaions,
shows a counter-cyclica behavior with indudtrid productions of the Euro Zone, Sovenia,
Irdland, Denmark, Hungary, Sweden, Germany, the United Kingdom, Luxembourg, Canada,

France, Audtria, Czech Republic, Spain, Itay, the Netherlands, Greece, Finland, and Slovakia

Overdl, Table 3 suggedts tha pro-cyclicd behavior is not observed for most of the
European countries.  Indudtrid production of Turkey has a podtive correation with only three
European countries; Belgium, Portugd, and Norway, where only the first two are members of the
European Union. The highest corrdaion is with Bdgium a 12%. For the mgority of the
European countries this correlation is negative, where thirteen of them are members of the EU
and some of the others are forthcoming members. We should emphasize that in Table 3 the

relaionship between the indudtrid production of Turkey and that of the Euro Zone is amilar to

8 All data are taken from International Financial Statistics CD-ROM of the International Monetary Fund. IFS line
number is 66 for Austria, Czech Republic, Hungary, Portugal, Slovakia and Turkey; 66..c for Canada, Denmark, the
Euro Zone, Finland, France, Germany, Ireland, Italy, Japan, the Netherlands, Norway, Slovenia, Spain, Sweden, the
United Kingdom and the United States; 66..b for Belgium, and Luxembourg; 66..i for the IMF's industrial country
aggregate and 66ey for Greece. The base year for al industrial production index seriesis 1995.
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the relaionship between Turkey and most of the European countries. This owes support to the
robusiness and consstency of our empirica findings. There appears a negative cross-correlation
between them, which is -43%. This finding suggedts that if the EU is in a recessonary gap then
Turkey is in an inflationary gep, or vice versa.  Consequently, the policies that are going to be
implemented in the case of each should be different. This is expected to increase the volatility of
Turkish busness cycle. However, the monetary policy of the EU is the same for every member

country. We think that this can be viewed as an important chalenge for Turkish policy makers.

While examining the lead-lag relations reported in Table 3, we will discuss only the cases
of Germany, the United Kingdom and the United States’ in order to save space. The Euro Zone
is conddered separately, as wdl. Following Stock and Watson (1999), we interpret the
maximum vaues of the cross-correations in absolute vaues as the determinants of the lead-lag
relaionship between the Turkish and other countries business cycles. If the maximum absolute
vaue is observed on the left-hand sde of the “0” column, this suggests that the corresponding
country leads the Turkish indudria production. If the maximum vaue is observed on the right-
hand gde of the “0" column, then the Turkish indudtriad production leads the indudrid
production of that country. When we look at the vaues reported in the United States row, we see
that the indudrid productions of Turkey and the United States are corrdlated at column “-12”
with -27%. This indicates that the industrid production of the US leads that of Turkey by 12
months. As for the results reported in the United Kingdom row, the United Kingdom leads
Turkey with —24% by 10 months. Because of the high volume of trade between Turkey and

Germany, it is important to assess the lead-lag relationship between them. Table 3 suggests that

9 Canada, Japan, the United States and the IMF's Industrial Country aggregate are included in this paper in addition
to current EU states and candidate countries, because they can be viewed as natural benchmarks for our correlation
measures.
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the industrid production of Germany leads that of Turkey by a corrdation coefficient of —13%
and 5 months.  Findly, we examine the results for the Euro Zone, which is the man interest of
this sudy. According to Table 3, the indudtria productions of Turkey and the Euro Zone are
contemporaneoudy counter-cydicd with a corrdation coefficient of —43%, since the maxima

level gppearsin“0” column.

In sum, the indudtrid production of Turkey has a counter-cydicd linkage with the
indudgtrial  productions of most of the FEuropean countries. Moreover, there is a
contemporaneoudy counter-cydica behavior between the indudtria productions of Turkey and
the Euro Zone, which augments the above statement. Consequently, the economic integration of
Turkey to the EU seems to generate some problems in the short-to-medium run, due to these

counter-cyclica connections.
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Table4
Cross Corrdationswith Industrial Productions of Turkey and Other Countries Excluding the Crisesof Turkey. "
COUNTRY/REGION | PERIOD |<S.Dv*|-12 -11 -10 9 -8 -7 6 -5 -4 -3 2 -1{0|1 2 3 4 5 6 7 8 9 10 11 12
(UNITED STATES) 06/94-1000 | 113 |2 3 7 12 16 21 26 31 36 40 45 50|53|52 50 49 46 46 45 48 51 53 56 57 58
(IND. COUNTRIES) 06/94-1000 | 113 |-8 -3 0 3 5 7 9 12 16 18 21 23|23|17 12 7 2 -1 -3 2 -1 0 4 7 1
BELGIUM 06/94-1000 | 113 | 7 11 13 8 16 14 13 21 17 23 2 22|21|21 2 4 3 5 -4 -16 -14 -14 -11 -16 -9
THE NETHERLANDS 06/94-1000 | 113 |4 7 9 4 6 7 8 8 13 13 14 19|17|12 6 -1 0 6 -4 -3 -5 -9 -7 -11 -13
(JAPAN) 06/94-10/00 | 113 |13 16 18 20 19 18 18 18 19 18 19 18(17| 9 4 -3 -8 -14 -16 -19 -23 -25 -23 -21 -19
LUXEMBOURG 06/94-1000 | 113 |-10 -11 -5 -4 4 4 4 11 8 14 13 16|16|17 17 20 19 10 18 19 19 15 15 15 14
(NORWAY) 06/94-10000 | 113 |5 5 8 9 10 11 10 12 12 10 8 8|10|15 7 -7 -14 -17 -16 -19 -2 -29 -31 -33 -R
FRANCE 06/94-1000 | 113 |-26 -2 21 -18 -13 -10 6 -3 -2 2 4 8|9|6 8 9 12 12 15 20 24 26 30 30 35
GERMANY 06/94-1000 | 113 |-21 -18 -16 -12 -10 9 -5 2 2 5 8 9|9|8 4 2 0 2 5 12 12 15 18 19 23
SPAIN 06/94-1000 | 113 |-26 24 -2 -18 -11 -7 3 -1 1 4 6 7|63 3 5 3 2 3 9 17 21 24 27 35
EURO ZONE 01/98-10/00 | 172 |34 37 35 35 34 32 31 35 34 3R 22 13| 3|-9 -18 -28 -338 49 -56 -61 -61 -65 -60 -57 -49
SLOVAKIA 06/94-1000 | 113 |2 -3 4 -3 1 4 4 5 5 5 4 4(3|1 -3 -5 9 -17 -23 -26 -31 -38 -45 -52 55
GREECE 06/94-1000 | 113 |-11 -14 14 -17 -14 10 5 0 O 3 6 2|1|1 1 0 4 1 4 0 4 3 -2 -11 -14
HUNGARY 06/94-1000 | 113 |-33 -29 27 -26 -2 -20 -17 -13 11 9 6 3| 1|1 -2 -1 1 -1 0 0 3 7 13 16 22
FINLAND 06/94-10/00 | 113 |32 -32 -29 -27 24 -2 -18 -14 12 -9 6 -4|0|-2 -3 -4 3 2 5 7 12 15 21 24 26
PORTUGAL 06/94-10/00 | 113 (-1 2 0 5 4 2 3 2 3 4 1 o|lO|O 5 2 2 3 2 -3 -2 -3 2 -1 0
AUSTRIA 06/94-10/00 | 113 |-20 -17 -18 -19 -17 -15 -14 -12 -12 -8 -7 -5|-4|-9 -12 -14 -18 21 -27 -34 25 -19 -14 -8 -2
SWEDEN 06/94-10/00 | 113 |-24 -2 -21 -19 -20 -19 -18 -17 -12 -10 -11 -11| -9 |-15 -19 -28 -29 -32 -33 -33 -31 -27 -2 -12 -10
DENMARK 06/94-10/00 | 113 |-16 -13 -12 -11 -11 -16 -16 -10 -11 -9 -8 -7|-10|-12 -12 -12 -17 -23 -25 -23 -21 -17 -11 -10 -7
(CANADA) 06/94-10/00 | 113 |-30 -29 -27 -25 -22 -20 -19 -18 -18 -18 -17 -16|-14|-14 -15 -15 -16 -16 -14 -10 -3 4 11 17 24
ITALY 06/94-10/00 | 113 |-27 -25 -26 -26 -22 -20 -18 -13 -12 -14 -14 -12|-15|-19 -20 -18 -21 -28 -32 -29 -31 -34 -34 -31 -35
CZECH REPUBLIC 06/94-1000 | 113 | -8 -8 -8 -11 -12 -13 -16 -16 -16 -16 -15 -15(-15|-15 -19 -20 -21 -27 -32 -35 -38 -41 -44 -48 -49
UNITED KINGDOM 06/94-10/00 | 113 |-28 -27 -27 -29 -29 -30 -30 -28 -25 -24 -23 -23|-23|-26 -30 -31 27 -25 -21 -15 -12 9 -3 2 6
SLOVENIA 06/94-10/00 | 113 |-34 -33 -32 -32 -30 -28 -27 -28 -29 -30 -30 -30|-32|-31 -30 -27 -26 -26 -26 -27 -25 -21 -15 -13 -10
IRELAND 06/94-10/00 | 113 |-20 -24 -28 -32 -37 -41 -44 -45 -45 -45 -46 -45|-45|-45 -45 -44 -43 -43 -43 -43 -42 -41 -39 -38 -39

* Standard deviations are calculated as (1/+/n)

"Maximum vaues (in absolute vaue) for each row are highlighted with bold and underline.  The names of the current EU member states are
writtenin bold; those of the new member states and the benchmark countries are written in italics and in parentheses, respectively.
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A short glance a recent Turkish economy will reved three devadating financid crises,
namely those of the April 1994, November 2000 and February 2001. These crises had adverse
impects on the financid and red dynamics of the Turkish economy. Hence, one may dways be
suspicious about our findings reported above. We think that these crises can drive the results of
the cross-corrdations among the industria production of Turkey and other countries, since they
are data outliers. This motivated us to repeat the exercise of Table 3, in which we have not
included the data for the crises periods of Turkey, in that we have not consdered the time period

before April 1994 and November 2000. The results of this exercise are presented in Table 4.1°

The comparison of Tables 3 and 4 suggedts that there are apparent changes in our results.
If we look at the “O" column of Table 4, we see that there are more countries in the “0” column
than that of Table 3 having contemporaneoudy pro-cyclicd behavior with Turkey. While the
United States, Japan, Belgium, Industriad Countries, Portuga, and Norway keeping their pro-
cyclical behaviors, the Netherlands, Luxembourg, France, Germany, Spain, the Euro Zone,
Slovakia, Greece, Hungary and Finland are added to these countries. The countries ha continue
having contemporaneoudy counter-cyclicd behavior are Austria, Sweden, Denmark, Canada,

Itay, Czech Republic, the United Kingdom, Sloveniaand Irdland.

To check for the differences between the two tables according to the lead-lag
relaionships, we observe that some of the results stay unchanged, where some of them change.
For example, the maximum vaue for the indudtrial production of the United States row appears

in “12” column of Table 4, which gppears in “12" column of Table 3. Moreover, the Sgn of the

10 This exercise al so hel ps demonstrating the effects of using acommon sample, rather than an unbalanced one as we
have donein Table 3, while computing and assessing the cross-correlations.
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vadue and lead-lag reationship between the industrid productions of Turkey and the United
States dso change with an increase in the percentage. When we look a the Euro Zone row, the
relationship between the indudtrid productions remans in line with that reported in Table 3.
However, in Table 3 the maximum level gppears in “0” column where in Table 4 it gppears in
column “9”, which dates that the indudrid production of Turkey leads the indudtrid production
of the Euro Zone by 9 months with a corrdation coefficient of -65%. The most drastic change
occurs in the results for the Czech Republic. In Table 3, it is reported that the Turkish business
cycle lags that of the Czech Republic by 12 months with a 45% corrdation. However, Table 4
suggests that, without the crises of Turkey, indudtrid production of Turkey leads tha of the
Czech Republic by 12 months.  Examining the cross-corrdaion results of the indudrid
productions of Turkey and Germany, we see that in Table 3 the indudtrid production of Germany
leads that of Turkey by 5 months. Without the crises, this relationship changes to a relationship
in which the indudrid production of Turkey leads the indudtrid production of Germany with
23% corrdation and by 12 months. The interested reader may eaborate on the results that we do

not cover here.

Based on Table 3 and Table 4, we can consolidate our findings such that, when we
include the crises data for Turkey, the industrid production of Turkey seems to be counter-
cyclicdly related to those of 18 European countries. These countries are Slovakia, Finland,
Greece, the Netherlands, Itay, Spain, Czech Republic, Austria, France, Luxembourg, the United
Kingdom, Germany, Sweden, Hungary, Denmark, Irdand, Sovenia and Euro Zone. Among
these, 13 are the current member states. On the other hand, without the crises data this number
drops to 8, namey Audtria, Sweden, Denmark, Itay, Czech Republic, the United Kingdom,

Sovenia and Irdland, 6 of which are current member states. These differences between Table 3
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and Table 4 have the fdlowing interpretations  Firdly, the cross-corrdation etimates are
sengitive to Turkey's crises.  Second, when crises data are dropped the industrid production of
Turkey is pro-cydicdly linked to that of the Euro Zone. These findings suggest that financid
crises affect the direction of the examined rdationships. Therefore, criss prevention and policies
that enhance macroeconomic ability becomes more crucid for the synchronization of the
business cycles of Turkish and the European economies. Such policies can contribute Turkish

economy to smoothly adapt to its European counterparts.

5. Concluding Remarks

In this paper, we tried to find some empirica evidence for the posshility of economic
integration of Turkey to the EU in the short term.  We used the industrid productions of Turkey

and other countries, and computed the cross-correlations of cyclica components of these.

Fird, we have invedigated the rdationships usng whole data set. Then, we have
extended the andyss by using non-crises data in order to avoid the possbility that the crises
could have driven our results.  Including the crises, the rdationship between Turkish and the
European business cycles appeared to be counter-cyclicad which may suggest adgptation of
Turkey to the EU would be difficult in the short-term.  This is because, if the cross-corrdations
are such that the busness cycles of Turkey and the EU countries are counter-cyclica, when
Turkey has a recessonary gap, other countries have inflationary gaps, or vice versa, and these
gtuaions necesstate different economic policies under norma circumstances.  However, some

of the economic policies like the monetary policies of the EU cannot be changed arbitrarily
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according to a single member country. Overdl, this seems as an important source of problems

for the accession period.

On the other hand, without the crises the rdationship changes to dmost pro-cydicd. This
suggests that financid crises affect the direction of the examined rdaionships sgnificantly.
During the noncrises episodes the above-mentioned potential problems of synchronization do
not occur. Therefore, criss prevention and policies that enhance macroeconomic sability
becomes more crucid for the synchronization of the business cycles of Turkish and the European
economies.  Such policies can contribute Turkish economy to smoothly adapt to its European

counterparts.

Some cavedts regarding the current sudy might address three issues Fird, if a country is
integrating through a gructurad change then our framework will not reved the change. Secondly,
lack of a pro-cyclicd reationship in the past does not imply a lack in the future i.e al the
examined rdationships may change dynamicdly. Findly, one may extend the current andyss to

ub-sectors, especialy those produce the tradable commodities.
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