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Amag ve Kapsam: Uluslararasi Ticaret ve Ekonomi Arastirmalari Dergisi (UTEAD) bagimsiz bir yayin organidir. UTEAD,
basta Iktisat, Uluslararasi Ticaret, Lojistik, Ekonometri, isletme, Finans, Bankacilik ve Sermaye Piyasalari olmak Uizere
Siyaset Bilimi, Turizm, Kamu Y&netimi ve Uluslararasi iliskiler gibi alanlarda ortak bir akademik zemin olusturmak iizere
Tirkge ve ingilizce dillerinde bilimsel ve dzgiin arastirma makaleleri yayimlamaktadir. Ayrica, farkli disiplinlerden de bu
alanlarla ilgili calismalar degerlendirmeye alinmaktadir. UTEAD, 2017 yilinda yayin hayatina baslamis uluslararasi
hakemli bir dergi olup, yilda iki kez Haziran ve Aralik aylarinda yayimlanmaktadir. UTEAD, dergipark lizerinden erigsime
agiktir. UTEAD’da yayimlanan makalelerde belirtilen diislince goruslerden vyazar(lar) sorumludur. UTEAD’da
yayimlanmak (izere hakem degerlendirmeleri sonucunda kabul edilen makalelerin tim yayin haklar siresiz olarak
UTEAD’a aittir.

Aims and Scope: Journal of International Trade and Economic Researches (JITER) is an independent publication. JITER,
publishes scientific and original research articles in Turkish and English languages to create a common academic
background in fields such as economics, international trade, logistics, econometrics, business, finance, banking, capital
markets, political sciences, tourism, public administration and international relations. In addition, studies on these
areas are taken into consideration from different disciplines. JITER, is an internationally refereed journal that began
publication in 2017 and is published twice a year in June and December. JITER is open access via Dergipark. The
author(s) are responsible for the opinions expressed in the articles published in JITER. All publishing rights of articles
accepted as referee evaluations for publication in JITER belong to the JITER for an indefinite period of time.

Acik Erisim Politikasi: Uluslararasi Ticaret ve Ekonomi Arastirmalari Dergisi (UTEAD) "Acik Erisim Politikas!" izleyen bir
dergidir. Dergide yayimlanan makaleler dogrudan acik erisime sunulmaktadir. UTEAD, yayimladigi makalelerle bilimin
Acik Erisim Politikasiyla desteklenmesine ve bilgiye erisimin kolaylastirilmasina katkida bulunmayi amaglamaktadir.

Open Access Policy: Journal of International Trade and Economics Researches (JITER) is a journal that follows the
"Open Access Policy". The articles published in the journal are offered directly to the public. JITER aims to contribute
to the promotion of published science by the Open Access Policy and to facilitating access to information.

Degerlendirme Sireci: UTEAD’a ulasan makaleler, oncelikle editorler ve danisma kurullarimiz tarafindan bilimsellik ve
yazim kurallari yéninden incelenir. Uygun bulunan makaleler daha sonra alaninda en az doktora derecesine sahip iki
ayri hakeme gonderilir. Hakemlerin kabul veya red yoniinde ayni gorisi bildirmeleri durumunda karar aynen
uygulanir. Ancak, hakem gériisleri ayni dogrultuda olmaz ise, makale Ugiincii hakeme génderilir. Ugiincii hakemin
karari dogrultusunda makale yayimlanir ya da yayimlanmaz. Hakem raporlari makale yazarlarina gonderilir ve dergi
arsivinde de saklanir. UTEAD’da kor hakemlik sistemi uygulanmaktadir.

Evaluation Process: The articles reached by us are first examined by our editors and advisory boards in terms of
scientific and author guidelines. Eligible articles are then sent to two separate referees with at least the doctorate
degree in the related area. If the referees give the same opinion in the direction of acceptance or rejection, the
decision will be applied in the same way. However, if the referee's views are not in the same direction, the article is
sent to the third referee. The article will be published or not published in the direction of the decision of the third
referee. Referee reports are sent to the article authors and are kept in the journal archive. In JITER, double blind
referee system is applied.

intihal Denetimi: UTEAD yayin politikasi geregi hakem degerlendirmesinden gecirdigi her makalenin 6zgiinliigiini
korumak amaciyla intihal denetiminden gegcirilmesini zorunlu kilmaktadir. Bu baglamda, UTEAD’a degerlendirilmek
Uzere gonderilen tim makaleler URKUND intihal analiz yazilimindan gegirilir. Ortaya cikan eslesmeler detayh bir
bicimde incelenerek atifi dogru olan eslesmeler cikarilir. Kalan eslesmeler yayin kurulu tarafindan raporlanir. Raporda
yer alan hatalarin yazarlar tarafindan diizeltilmesi istenebilir veya calisma yazarlara iade edilebilir.

Plagiarism Detection: JITER requires that the review policy be subject to a plagiarism detection in order to preserve
the authenticity of each article it reviews. In this context, all articles submitted to JITER for evaluation are passed
through URKUND plagiarism analysis software. The resulting matches are examined in detail and the correct matches
are extracted. The remaining matches are reported by the editorial board. Errors in the report may be requested to be
corrected by the authors or may be returned to the authors.



YAZIM KURALLARI

Uluslararasi Ticaret ve Ekonomi Arastirmalari Dergisi (UTEAD)’da yayimlanmasi igin
degerlendirilmek Uzere gdnderilecek makaleler daha 6nce higbir yayin organinda yayimlanmamis
ve degerlendirilmek UGzere sunulmamis olmalidir. Makaleler, asagida belirtilen kurallar
dogrultusunda hazirlanmalidir. Bu kurallara uygun olmayan makaleler degerlendirmeye
alinmayacak ve yazarlara iade edilecektir.

UTEAD’a gonderilecek makaleler Tiirkge veya ingilizce olabilir. Yazinin uzunlugu 20 sayfayi
gecmemelidir. Yazinin elektronik kopyasi Microsoft Word programinda Calibri yazi karakteri ile
hazirlanmahdir. Marj ayarlari; iistten ve alttan 2 cm, sag ve soldan 2 cm olmalidir. Kagit boyutu
17.5 cm en ve 24 cm boy olacak sekilde ayarlanmalidir.

Baslik, makale hangi dilde ise 6nce o dilde bliyik harflerle 12 punto, koyu ve sayfada sola yash
olarak verilmelidir. Makalenin diger dildeki karsihgi ise, bir satir bosluk birakilarak blyik harflerle,
12 punto, koyu ve sayfada sola yash olarak verilmelidir. ingilizce makalelerde sadece ingilizce
baslik yazilmasi yeterlidir.

Yazar(lar)in, adi, soyadi ikinci bashgin altinda 12 punto, koyu ve sayfada sola yash olarak
verilmelidir. Yazar(lar)in unvanlari, bagh bulundugu kurum ve bélimi ile e-posta adresi ORCID
numarasi yazar adinin 1 satir altinda yazilmalidir.

UTEAD’da kor hakemlik sistemi uygulanmaktadir.

Makale Tiirkce ise 6nce en ¢ok 200 kelimelik bir “Oz” ve altinda ingilizce dilinde en ¢ok 200
kelimelik ikinci bir “abstract” verilmelidir. Tiirkge ve ingilizce 6zetlerin altinda, anahtar kelimeler
(en ¢ok 5, en az 3) ile ingilizce 6zetin altinda Journal of Economic Literature (JEL) siniflamasi
numarasi verilmelidir. Ozet yazimi Calibri yazi karakteri ile 8 punto olmalidir.

Metin icinde basliklar numaralandiriilmali (1., 1.1., 1.1.2. gibi) ve derinlik licten fazla olmamalidir.
Tim basliklar 10 punto ve koyu olarak verilmelidir.

Metin, 10 punto ve tek satir aralikla yazilmalidir. Her paragraftan sonra 6 nk bosluk birakilmali ve
paragraflar iki yana yash olmalidir. Makale iki siitun halinde yazilmali ve iki situn arasinda 1 cm
bosluk birakilmalidir.

Baska kaynaklardan yapilan aktarmalar Ug satiri ge¢miyor ise tirnak icinde italik olarak, lg satiri
geciyor ise ayri bir paragrafta sagdan ve soldan birer santim iceri ¢ekilerek 10 punto ve italik olarak
verilmelidir.

Tablo ve sekillere baslik ve sira numarasi verilmeli, basliklar tablolarin ve sekillerin Gizerinde (Tablo
1. Tablo adi), sekillerin ise (Sekil 1. Sekil adi) olarak yer almalidir. Tablo ve sekiller dikey olarak (tam
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Denklemler, sayfaya sola yash olarak verilmeli ve denklemlerin sira numaralari parantez iginde
olup sayfanin sag tarafina yaslanmalidir.

Kaynaklara gondermeler, metin i¢i parantez yéntemi ile yapiimaldir. Parantez igindeki sira;
yazar/yazarlarin soyadi, (yazari olmayan kaynaklarda eser adinin ilk G¢ kelimesi ve hemen izleyen
u¢ nokta) kaynagin yili, sayfa numarasi/numaralari seklinde olmaldir (6rnegin: Soyad, tarih: sayfa
numarasi).

Metin icinde, yukaridaki gibi gonderme yapilan biitin kaynaklar, referanslar listesinde APA 7
bicimine uygun olarak yazilmali, gonderme yapilmayan kaynaklar bu listede yer almamalidir.
Kaynaklar alfabetik sirayla yazilmahdir.

Makalelerin basima girecek son seklini yazim kurallarina uygun olarak sunmak yazarlara aittir.
Makaleler yazim kurallarina uygun bir bicimde hazirlanana kadar yayimlanmaz.
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The articles to be submitted for evaluation for publication in the International Journal of Trade
and Economic Researches (UTEAD) must not have been previously published in any publication or
submitted for evaluation. Manuscripts should be prepared in accordance with the rules stated
below. Articles that do not comply with these rules will not be evaluated and will be returned to
the authors. Articles to be sent to UTEAD can be in Turkish or English. The length of the article
should not exceed 20 pages. The electronic copy of the manuscript should be prepared in
Microsoft Word program with Calibri font.

Margin settings; 2 cm from the top and bottom, and 2 cm from the right and left. Paper size
should be set to be 17.5 cm wide and 24 cm long. The title should be written in the language of
the article, in capital letters, 12 font size, bold and left aligned on the page. The equivalent of the
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6z

Bu makale Tiirk ekonomisinde cariislemler dengesini parametrik olmayan bir analizyontemiyle analiz
etmektedir. Buamagla, Trk ekonomisinde cariislemler dengesinin analiziicin makro ekonomiye énemli
oranda nifus eden ¢oklu bir bagimsiz degisken seti kullanmaktadir. Analizde gii¢lii ve dogrusal ol mayan bir
istatistiksel yontem olan NARX Yapay Sinir Agi kullanilmistir. Analizsonuglari, literatiir arastirmasi
sonrasinda segilen ¢oklu bir degisken setinin cari islemler dengesini yaklasik %90’in lzerinde
aciklayabildigini ortaya koymaktadir. Buamprik bulgu cariislemler dengesinin karmasik ve coklu bir makro
ekonomik degisken setiile istatistiksel olarak guiglti bir sekilde iliskili oldugunu gostermektedir. Bu sonuca
dayanarak, bu makale cariislemler dengesi verisini Tlirk ekonomi politikasinda énemli bir makro ekonomik
performans gostergesi olarak bazalinmasini 6nermektedir.

JEL Siniflandirmasi: C45, E12, E20, E40.

ABSTRACT

This paper analyzes the current account balance in the Turkish economy with a non-parametric
analysis method. For this purpose, it applies a multiple set ofindependent variables that have a
significantimpact on the macroeconomy for the analysis of the current account balance inthe Turkish
economy. NARX Artificial Neural Network, whichis a powerful and non-linear statistical method, is
used in the analysis. The results of the analysis uncover thata multiple set of variables selected after
the literature review can explain the current account balance by over 90%. This empirical finding
demonstrates that the current account balanceis robustly correlated witha complex and multiple set
of macroeconomic variables. Based on this result, this study proposes toemploy the current account
balance data as a crucial macroeconomic performance indicator in Turkish economic policy.

JEL Classifications: C45, E12, E20, E40.

1. INTRODUCTION

Current account imbalances have incremented in the
since

global economic system

Milesi and Razin, 1998). The process of reversing the
CAB is accompanied by devaluation. Increasing
exchange rate pressure on the local currency brings

commercial and . . . .
about cost inflation, reducing purchasing power and

financial liberalization movements strengthened. The
current account balance (CAB), associated with the
net savings balance, affects the quality of a country's
financial flows (see Tosun, 2020). Countries with
chronic current account deficits, which demonstrate
the external balance, are defined as debtor countries.
To finance the external balance, the debtor countries
have to attain foreign funds from the international
financial markets by bearing the interest expenses.
This asymmetrical relationship leads to instability in
the macroeconomy by soaring external debt.
Augmenting instability becoming unsustainable and
shocks in global financial markets or exacerbation of
adverse conditions cause reversals in the CAB (see also

leading to loss of welfare. Consequently, the
increasing  current account  deficit becomes
unsustainable, resulting in poor economic

performance. Thus, considering the CAB as a crucial
economic  performance indicator rolls out a
meaningful economic behavior (see also Yang, 2011;
Tosun, 2020).

The literature analyzing the CAB is typically based on
parametric analyzes with a similar structure. However,
literature studies generally tend to model the CAB with
one or some variables. In addition, literature studies use
heterogeneous sets of independent variables. The
empirical literature modeling the CAB follows non-
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standard practices. This study demonstrates that
predicting the CAB statistically with one or some
variables via parametric models is insufficient.

This paper statistically explains the CAB for Turkey with
the NARX Artificial Neural Network, a non-parametric
analysis, by employing multiple variables that penetrate
the economic performance in the universe of forward
and feedback algorithms. For this purpose, this paper
utilizes the several significant variables that literature
typically applies for the determinants of the CAB.
Accordingly, the primary contributions of the study to
the literature are explained as follows. (i) The CAB for
Turkey is analyzed with the NARX Artificial Neural
Network, a robust non-parametric statistical method, (ii)
This paper exhibits that the CAB is a crucial performance
determiner in the Turkish economy. The remainder of
this study is organized as follows. Section 2 reviews
theories that try to explain the CAB. In Section 3,
empirical studies analyzing the determinants of the CAB
are investigated. In Section 4, the CAB for Turkey is
analyzed with NARX Artificial Neural Network. In Section
5, empirical findings are evaluated.

2. THEORETICAL FRAMEWORK

This section examines theories explaining the CAB.
Mainstream approaches to CAB are elasticities,
absorbing, monetarist, and intertemporal approaches.
Before explaining the mainstream approaches, other
approaches, which form the theoretical basis for the
CAB, are briefly mentioned in this section.

A lot of empirical research has found a relationship
between the relative fiscal balance and the current
account, consistent with the twin deficit hypothesis
(Phillips et al., 2013). The Ricardian equivalence, which
rejects the twin deficit hypothesis, contends that
countries with lower public savings experience higher
private savings. Therefore, the fiscal balance is not
associated with the CAB (Debelle and Farugee, 1996).

According to life cycle theory, economic agents seek to
maximize utility over a lifetime. Thus, actors save during
economic activity to shift some of their consumption into
retirement, when they are typically lower. The
demographicstructure is a significant determinant of the
savings rate (Debelleve Farugee, 1996). Demographic
factors have animpact on investments. Rapid population
growth, particularly the rapid boostin young people, has
a tendency to augment the need for investment
(Williamson, 1994). Since this tendency damages the
savings, it adversely affects the CAB.

2.1. Elasticities Approach

The Marshall-Lerner Condition (M-L), which considers the
sensitivity of the trade balance to relative price changes,
is based on a conventional approach. The condition
suggests that depreciating a currency improves a
country's trade balance in the long termif the aggregate

of the absolute values of the import and export demand-
priceelasticities is more than one (Mahmud et al., 2004).

The traditional view predicts that nominal devaluation
will improvethe trade balance. This assumption depends
on a static and partial equilibrium approach to the
balance of payments (BoP) known as the elasticities
approach (Bickerdike, 1920; Robinson, 1947 and Metzler,
1998). The elasticities approach provides a theoretical
basis for devaluation advocates. However, in practice,
increases in imported inputs due to the long-run
devaluation of the exchange rate bring about cost
inflation. The elasticities approach overlooks supply
conditions and cost changes due to devaluation and
tends to ignore the income and expense effects of
exchange rate changes (Thirwall, 1980).

2.2. Absorbing Approach

The absorption approach developed by Alexander (1952)
emphasizes the role of income in the BoP adjustments,
taking into account the change in the trade balance. The
absorption approach formulates the foreign trade
balance with aggregate production and expenditures by
employing the national income equation developed by
Keynes for open macroeconomics. According to this
approach, when aggregate production exceeds aggregate
expenditures, it leads to a positive trade balance. On the
other hand, when aggregate expenditures exceed
aggregate output, it brings about a trade deficit.
Consequently, the absorption approach focuses on the
change in aggregate production and expenditures for the
trade balance (Seyidoglu, 2017).

2.3. Monetary Approach

Elasticities and absorption approaches are associated
with the balance of trade. Monetary flow is a stock-
variableapproach and deals with the BoP from monetary
dimensions. According to the monetarist approach, BoP
deficits are a phenomenon that can be corrected by
monetary policy (Thirlwall, 1980). The monetary
approach associates the money corresponding to the
BoP deficit or surplus with the stock imbalance between
the money supply and the surplus in the market.
Surpluses inthe tradingand capital accountrepresentan
overflowing supply of goods and securities. An excess in
the money account reflects an excessive inflow demand
for money (Johnson and Frenkel, 1976). According to the
monetarist approach, BoP(s) adjustment policies can be
successful if they eliminate the stock imbalance between
money supply and demand (Thirlwall, 1980).

2.4. Intertemporal Approach

The primary approach of the CAB is expressed by the
intertemporal model introduced by Sachs (1981) and
developed by Obstfeld and Rogoff (1994). It includes
significant macroeconomic variables such as net foreign
assets and liabilities, foreign capital flows, and
consumption is a reliable guide for the optimal CAB.



TOSUN, T.T. / Uluslararasi Ticaret ve Ekonomi Arastirmalari Dergisi, 2022 6(1)

The intertemporal approach extends absorptionanalysis
to future productivity growth expectations, government
spending demands, real interest rates, forward-looking
calculations of private savings and investment decisions,
and sometimes even government decisions. It also
performs a synthesis of the absorptive and elasticities
perspective by analyzing the impact of current and future
prices onsavings and investment, taking into account the
macroeconomic determinants of relative prices (Obstfeld
and Rogoff, 1996).

The model foresees the CAB owing to the future dynamic
savings and investment decisions of the relevant
economic units complied with rational expectations.
Decisions taken based on consumption are crucial in
predicting the future. The fact that the CAB depends on
an optimization result means that external debt and
external assets cannot be unsustainably stocked. On the
other hand, it is implied that the instantaneous
imbalances thatarise are only the response of economic
agents to alterations in their outlays or investments
(Obstfeld and Rogoff, 1996). According to the
intertemporal model, if the host country is more
impatient in consumption than the rest of the world,
there will be a downward tendency in the current
account proportional to the permanent values of its
economic resources.  Conversely, if domestic
consumption is more patient, the CAB will increase
positively (Saksonovs, 2006).

2.5. Supporting the Hypothesis by Criticizing the
Theoretical Framework

Elasticities, absorption, and monetarist approaches are
macroeconomic-based approaches. The intertemporal
approach, on the other hand, is microeconomic based.
The elasticities approach is not adequately validated in
practice (see Mahmud et al., 2004). The depreciation of
the local currency in foreign-dependent countries causes
price inflation and thus reduces competitiveness. This
result reduces the confidence of countries with current
account deficits in the elasticities approach in their
economic policy.

The absorbing approach indirectly associates the CAB
with savings. On the other hand, the monetarist
approach evaluates the CAB from a monetary
perspective. The intertemporal approach does not see
the current account deficit as an adverse phenomenon
since it can make the time profile of consumption
smoother (Pawlak and Muck, 2019). Therefore, the
content of the intertemporal approachis criticized in this
paper. It includes crucial information about the current
account deficit, competitiveness, and the structure of the
macroeconomy, and it may cause unforeseen costs that
absorb consumption yields in the future. Consequently,
the political economy should evaluate the current
account deficit as a critical performance indicator and
always eliminate the current account deficit.

The current accountbalance provides crucialinformation
about a country's positionin financial markets. Countries
with a current accountsurplus can be defined as creditor
countries, and countries with a current account deficit
can be defined as debtor countries (see Mishkin and
Eakins, 2012). Countries with current account surpluses
obtain derivative yields from these sources by providing
resources to global financial markets. The theoretically
formulated inflation increase in countries with current
account surplus loses its validity since these countries
offer foreign currency exceeding the balance amount to
international financial markets (Tosun, 2020).

The problem s incountries with current account deficits.
Countries with current account deficits borrow from
international financial markets. Developing countries
whose stock markets, financial markets, and foreign
direct investments (inflows) are not mature enough tend
to financetheir current accountdeficit generally with hot
money resources. This factor strengthens
macroeconomic conditions thatcreate risks by increasing
short-term debt. Therefore, increased risk factor raises
financial costs (see Mishkin and Eakins, 2012). Due to the
high-risk factor, the competitiveness of countries with
higher financial expenses tends to decrease relatively.

Augmenting short-term debts due to increasing risk
factors and high current account deficit creates adverse
effects on official reserves by increasing risk factors in
macroeconomics. Decreasing reserves leave the Central
Bank aloneinthe exchange rate stabilization policyinthe
future. In this case, the Central Bank loses a significant
source of power insustainingthepricestability. Owing to
the high current account deficit, local currency
depreciating due to the foreign exchange leaving the
country reduces its purchasing power and creates
adverse impacts on welfare (Tosun, 2020). The interest
increase applied by the countries whose reserves are
depleted and exposed to devaluation to encourage
foreign exchange inflows forces the supply conditions,
causing the cost of living and loss of welfare. Increasing
inflation and decreasing domestic production cause the
weakening of the macroeconomicstructure and decrease
the competitiveness of the economy in the long run.

This paper unfolds sufficient reasons to consider the
current account deficit as a performance indicator (see
also Yang 2011, Tosun 2020). Also, to support this view,
this paper references the difference in current account
balance between Northern and Southern EU countries
duringthe 2011 EU public debt crisis. During the 2011 EU
crisis, Northern EU countries (Germany, Netherlands,
Belgium, Denmark, and Austria) had high current account
surpluses, while Southern EU countries (Greece, Ireland,
Italy, Portugal and, Spain) had high current account
deficits. Southern EU countries were at the center of the
2011 EU public debt crisis. An important reason for the
austere effects of the 2011 EU public debt crisis in
Southern EU countries is associated with the current
account deficit of the less competitive Southern EU
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countries (see Lane 2012; Gros 2012; Hall 2012; Obstfeld
2013; Frieden and Walter, 2017).

3. LITERATURE REVIEW
3.1. Foreign Literature

Milesi and Razin (1998) investigated the CAB of 105 low-
and middle-income countries with panel data analysis for
the 1973-1994 period. According to the analysis
outcome, the reversal of the CAB tends to occur in
countries with persistent deficits, low reserves, and
unfavorabletrading conditions, whereas itis less likely to
happen in countries with concessional borrowing and
high official transfers.

Calderon et al. (2001) searched the CAB of Africa and 64
developing countries with panel data analysis for 1975-
1995. The authors applied a large set of macroeconomic
data containing information on savings, aid flows, and
other national income variables in the analysis. Due to
differences in income elasticities, domestic income
growth is positively associated with the CAB. The higher
effect of private savings in the African region on the CAB
indicates that consumption augments in Africa are
largely financed by foreign capital. The impact of public
savings on the CAB in African countries is larger thanin
developing countries.

Chinn and Prasad (2003) investigated the CAB of 18
industrialized and 71 developing countries with cross-
section and panel regression techniques for the period
1971-1995. Accordingto the analysis outcome, the CAB is
positively related to the budget balance and net foreign
assetstocks. In developing countries, financial deepening
measures are positively associated with the CAB. On the
other hand, openness to international trade indicators
was found to be adversely correlated with CAB.

Petrasek (2005) analyzed the medium-term determinants
of CAB using the panel regression technique based on
the intertemporal model in 129 industrialized and
developing countries for the period 1991-2000.
According to the outcomes of the analysis, the
intertemporal model explained the current account
deficit in developed countries, yet it could not explain it
in developing countries. Consequently, this study claimed
that developed and developing countries have different
calculation models for modeling CAB.

Chinn and Ito (2006) investigated the CAB of 19
industrialized and 70 developing countries with cross-
section and panel regression techniques for the 1971-
2004 period. The authors searched the impact of the
financial expansion on the CAB. Accordingto the analysis
outcome, the financial expansion brings about smaller
CAB(s) in countries with developed financial markets,
while financial expansion leads to current account
surplus in East Asian countries.

Aristovnik (2007) explored the current account accounts
of 17 Central and East African countries for 1971-2005

using the panel regression technique. According to the

analysisoutcome, oil prices, relative income, government
expenditures, economic openness, and foreign direct
investments were found to be the determinants of the
CAB.

Ketenci and Uz (2010) searched the CAB in 8 EU countries
employing the ARDL cointegration analysis technique for
the period 1995-2008. According to the analysis results,
the authors found evidence that private saving,
investment, and real exchange rates affect the CAB.

Belke and Dreger (2011) investigated the CAB of 11 EU
countries for the 1982-2008 period with the panel
cointegration technique. Accordingto the analysis result,
while the effect of income is higher than the effect of the
real exchange rate in countries with surplus in CAB or
less deficit in CAB, the situation is the opposite in
countries with a high current account deficit. In other
words, the real exchange rate (competitiveness factor) is
a more significant variable for countries with current
account deficits.

Yang (2011) explored the CAB of 8 developing Asian
countries with the cointegrated VAR methodology for
1980-2009. According to the analysis outcome, thereis a
cointegration relationship between NFA stock, openness
to trade, real exchange rate, relative income, and CAB.

Bollano and Ibrahimaj (2015) empirically examined the
determinants of the CAB for a sample of 11 Central and
Eastern EU countries using the panel VAR model for the
period 2005-2014. The analysis results demonstrated
that GDP, fiscal balance, and real exchange rate are the
primary determinants of the CAB in these countries.

Chuku et al. (2017) analyzed the CAB of 15 West African
countries with the panel cointegration technique for the
period 1980-2014. According to the analysis outcomes,
the determinants of current account dynamics differ
resting on the time period of the analysis. Real exchange
rate, fiscal policy, trade openness, investment, and
income levels were found to be critical determinants of
the CAB in the short run.

Riaz et al. (2019) analyzed the CAB of South Asian
countries with the cointegration technique developed by
Johansen and Juselius for 1984-2015. According to the
analysis results, net foreign assets, trade openness,
domestic relative income variables were found to be
more related to the CAB than the nominal exchange rate.

Pawlak and Muck (2019) empirically investigated the
determinants of the CAB of 28 EU countries with the
cross-section regression technique for 2008-2016. The
authors determined that income, budget balance, first
international investment position, dependency ratio, and
fuel balance were associated with the CAB.

Aimon et al. (2020) analyzed the CAB of low- and middle-
income ASEAN countries with the simultaneous equation
model approachfor 2000-2017.Accordingto the analysis
outcomes, while the CAB is positively affected by
financial expansion, government expenditures, real GDP,
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andreal exchangerate, itis adversely affected by foreign
direct investments.

32. Literature for Turkey

Peker and Hotunoglu (2009) explored the determinants
of the CAB in the Turkish economy through the VAR
model for 1992-2007. According to the analysis results,
the real effective exchange rate index, the overnight real
interest rate, and the ISE index were found to be the
determinants of the CAB.

Ketenci and Uz (2010) explored the determinants of the
CAB in the Turkish economy with the ARDL approach for
the period 1987-2008. The authors discovered that the
exchange rate affects the CAB potently.

Canidemir (2011) investigated the determinants of the
CAB in the Turkish economy with the multiple linear
regression model for 1989-2010. According to the
analysis findings, the overall budget deficit, the
expansion in imports, and the real exchange rate
expands the current account deficit, while the increment
in exports and interest rates contracts the current
account deficit.

Dam et al. (2012) analyzed the determinants of the CAB
in the Turkish economy with the VAR approach for 2002 -
2011. According to the analysis findings, the CAB in
Turkey is affected by foreign debt interest payments,
transfer payments, and tourism expenditure shocks.

iyidogan and Erkam (2013) examined the hypothesis of
twin deficits for the Turkish economy with the Granger
causality test for the 1987-2005 period. According to the
analysisresults, thereis a one-way causality relationship
from CAB to budget deficits. The analysis outcomes
demonstrated that the twin deficithypothesis is notvalid
for the Turkish economy.

Goger (2013) reached the following results for the CAB in
the Turkish economy by wusing the variance
decomposition for the 1996-2012 period by employing
the VAR model. In the relevant period, 9% of the CAB in
the Turkish economy was energy outlays, 6% foreign
trade balance excluding energy, 6% foreign debt interest
payments, 1.8% foreign direct investment profit transfer,
1.5% foreign portfolio investments excluding investment
profit transfers and 74.95% by itself.

Benli and Tonus (2019) analyzed the determinants of the
CAB in the Turkish economy by using the ARDL approach
for the period 2006-2019. According to the analysis
findings, the budget balance, exchange rate, and interest
rate affect the CAB in the long run, while GDP and budget
balance affectitin the short run.

Turan and Afsal (2020) analyzed the determinants of the
CAB in the Turkish economy by employing the ARDL for
1975-2018. According to the analysis outcomes, the
financial account, growth rate, oil prices, investments,
and real exchange rate were found to be the
determinants of the CAB.

33.Literature Review

Inthis section, the literaturestudies for foreign countries
and Turkey, which analyze the determinants of the CAB,
are evaluated together. The literaturetypicallyassociates
the CAB with GDP, foreign trade balance, budget
balance, net foreign asset stock, foreign direct
investments, real exchange rate, and the real interest
rates (See Table 1). When all these variables are
evaluated together, we can understand that they have a
high capacity to represent a macroeconomic
performance. Therefore, these are selected as the
independent variables for the analysis of the CAB in
Turkey.

Table 1: Literature Studies That Find A Relationship with
CAB Specific to the Variable

Literature Studies Variable

Milesi and Razin (1998), Candemir
(2011), Géger (2013)

Foreign Trade Balance
(FTB)

Calderonetal. (2001), Yang (2011),
lyidogan and Erkam (2013), Ballano and
lbrahimaj (2015), Turan and Afsal (2016),
Pawlak and Muck (2019), Aiomon et al.
(2020)

Gross Domestic
Product (GDP)

Chinn and Prasad (2003), Canidemir

(2011), lyidogan and Erkam (2013); Budget Balance (BB)

Chinnand Parasad (2003), Yang (2011),
Riazetal. (2019)

Net Foreign Asset
Stock (NFA)

Aristovnik (2007), Goger (2013),
Aimon et al. (2020)

Foreign Direct
Investment (FDI)

Ketenciand Uz(2010), Yang (2011),
Belke and Dreger (2011), Ballano and
lbrahimaj (2015), Turan and Afsal (2016),
Chuku et al. (2017)

Real Exchange Rate
(RER)

Peter and Hotunoglu (2009), Canidemir

(2011), Dam et al. (2012), Gocer (2013), | 1€ Real Interest Rate

(RIR)

Benli and Tonus (2019)

4. EMPIRICAL ANALYSIS
41. Hypothesis

This paper questions whether the CAB can be considered
as a crucial performance determiner for Turkish
economy. The hypothesis of this study is formulated as
follows. H;: The CAB for Turkey is statistically explained
with a multiple set of independent variables representing
economic  performance. Obtaining the findings
confirming the hypothesis will support the evaluation of
the CAB as a critical macro-economic performance
determiner.

42. Reasons for Choosing a Nonparametric Method

The important reasons for selecting a nonlinear method
in this study are explained as follows: (i) There are
multicollinearity problem between the independent
variables that have been verified in theory. (ii) GDP, BB,
NFA, and FDI series are not normally distributed (see
Table 2).
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Table 2: Jarque-Bera Normality Test Results

Desc. Statistics CAB BB FTB FDI GDP NFA RER RIR
Mean 0.00 | 000 [ 0.00 | 000 [ 0.00 | 000 [ 0.00 | 0.00
Median ©0.05 | 033 [ 009 | 028 [ -0.29 | 054 [ 019 | -0.34
Max 274 | 139 [ 242 [ 370 | 291 | 282 [ 159 [ 2.70
Min 2.83 | 436 | 233 [ 176 [ 115 [ 077 | 2.26 [ -1.59
Std. Dev. 100 | 100 | 100 | 100 | 100 | 1200 | 1.00 | 1.00
Skewness 033 | -174 [ 0.02 | 134 | 101 135 [ 071 | 072
Kurtosis 349 | 769 | 271 | sss2 | 323 | 341 | 265 | 252
Jarque-Bera 176 | 8579 | 020 | 3.13 | 1034 | 1872 | 542 | 576
Prob.(*) 041 | 000 [ 090 | 000 [ 0.00 | 000 [ 0.06 | 0.05

Note: (*) symbolizes that the decision is made with a 5% margin of
error.

(iii) The stationarity order (SO) of the variables is
different from each other. According to Augmented
Dickey-Fuller (ADF) stationary test, which based on SIC
information criteria with 5% margin of error, FDI at the
level, CAB, BB, FTB, REER, and RIR at the first difference,
and GDP and NFA become stationary at the second
difference (see Table 3).

Table 3: ADF Stationary Test Results

so FDI CAB BB FTB
Stat. Prob. Stat. Prob. Stat. Prob. | Stat. Prob.
-5.202 | 0.0001 -2.281 0.1814 1.646 0.9995 | -2.533 0.1129
o) -6.241 | 0.0000 -2.718 0.2335 0.361 0.9985 | -2.653 0.2594
-4.627 0.0004 -14.084 0.0000 | -4.795 0.0002
) -4.623 0.0025 -14.649 0.0000 | -4.857 0.0013
so REER RIR GDP NFA
Stat. Prob. Stat. Prob. Stat. Prob. | Stat. Prob.
-0.682 0.842 -2.159 0.222 9.196 1.000 1.721 0.9996
o) -2.69 0.240 -2.386 0.382 2.192 1.000 1.459 1.000
-9.170 0.000 -6.612 0.000 0.0993 0.962 | -0.651 0.8489
) -9.466 0.000 -6.557 0.000 -15.743 0.000 -3.065 0.1259
-8.285 0.000 | -4.039 0.0027
2) -8.294 0.000 -3.949 0.0173

43. Analysis Methodology

In the study, (I) the series are first normalized. (ii) Since
there are negative values in the data, normalization is
made according to the Z-score. (iii) After the series are
normalized, the parameters of the NARX Artificial Neural
Network are determined. (iv) NARX Artificial Neural
Network is created after the parameters are determined.
(v) Next, the training of the network is started. (vi) The
network is trained according to the least-squares error
technique and the highest performance.

44. NARX Analysis Method

Nonlinear Autoregressive with External Input (NARX) is a
multi-layered back and forward feed-forward dynamic
artificial neural network with hidden layer/or layers. The
independent variable (x) in NARX is considered an
exogenous variable. Exogenous variable refers to the
inclusion of external factors in the model for the solution
of the problem.

Learning in NARX networks is more effective than other
neural networks (see Figure 1). Gradient descent in NARX
produces more excellent outcomes, networks converge
more quickly, and generalize more perfectly than other
networks (Lin etal., 1996; Gao and Er, 2005; Diaconescu,
2,008). NARX can also be employed efficiently in

nonstationary and nonlinear time series (see Chaudhuri
and Ghosh, 2016).

Figure 1: Non-linear Autoregressive with External Inputs
NARX. Source: Chaudhuri and Ghosh, 2016.

()

NARX is an iterative neural network that offers a multi-
layer (MLP) perception-based delay module (Tapped
Delay Lines) and feedback (Yu et al., 2019). NARX, whose
mathematical representation is denoted in equation 1, is
a dynamic neural network widely employed for input-
output modeling of nonlinear dynamic systems.

y=flult=1),...u(t—dw),y(t—1)...y(t — dy)] (1)
(invector form -» y(n+ 1) = fly(n);u(n)])

At time (t), u(t) € R and y(t) € R represent input and
output, and (dw) and (dy) represent embedded input
and output memory, respectively. (f) denotes the
function presenting the behavior of the system modeled
non-linearly (Lobo et al.,2014). Dynamic neural networks
containtime delay lines employed for non-linear filtering
and forecast.

Functional values of (g), g: R™ — R produce the
observed sample pattern pairs (xq,¥;),(x5,%,). The
sampledata alters the parameters inthe neural predictor
and approximates the nervous system input-output
responses to the input-output responses of the unknown
predictor (g). This is similar to learning from nervous
system experience in brain anatomy. In the NARX model,
it is expected that equation 2 equals 0 and (e,) has a
finite variance (¢?) (Allende et al., 2002):

E(et)|xt_1'x,:_2’xt_3 .....xt_a| (2)

(o) denotes the optimal delay number. Under these
conditions, the optimal estimator of the Mean Square
Errors (MSE) is shown in equation 3 (Diaconescu, 2008):

MSE = izg;l(ei)z (3)

As shown in equation 4, a NARX model is a multiple feed-
forward (MLFFN) ANN model. Here, (w'l) is the
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calculated weight between the input and the hidden
layer, and (w'zl) is the calculated weight between the
hidden layer and the output (Allende et al., 2002).
2] [1] 111
ga(x,w) = TZ[Z}Z:le T1(Z;11Wij X+ Wa+1,j) +
2]
W1l (4)

a+1

A feed-forward Artificial Neural Network supplies a
nonlinear approximation to (v) given by

X = 19(|xlt_1,xt_2,x|t_|3 ...... xt_sl)l =
2 1 1
Z?‘zl w; Tl[Zlewij Xe;+ WS+L]-] (5)

where the function (7,) is a smooth bounded monotic
function (Allende et al., 2002). (s) and (t) indicate the
time delay parameter. Equations (4)and (5) aresimilar to
each other. (r;) exhibits the activation function
belonging to the hidden layer, which has a sigmoid
function shown in equation 6, and (7,) denotes the
linear function in the output layer.

fx) = 1_X (6)

1+e

The hidden layer is a hidden node formulated with the

sigmoidal functions. The output layer is a node with a

linear transfer function (Diaconescu, 2008). The output
12|

node has no bias. The parameters (ij) and (w;;") are

estimated by training, and (?) is the estimator of (v).

The estimate is attained by converging to the local
minimum, similar to equation (7). Here, (T) is the
number of free parameters determined by the network
topology. (L) is the function employed to obtain MSE
values according to parameters. (W) is the predictable
parameter (Allende et al., 2002):

W = arg, min{L,y W):w € W}, WCR" (7)

This approach is performed by Gradient Descent known
as super self-adaptive "backpropagation’ or quadratic
method for learning. According to the weight parameter,
the MSE function (the loss function)is shownin equation
8. Equation 8 demonstrates the measure of the accuracy
of the topology of the network. The primary objective of
the ANN model is to converge this equation iteratively to
the minimum.

Ln(W) = iz?:d(yi - ga(xi!w)z] (8)

NARX has feedback and memory functions. The output of
each moment is rested on a comprehensive dynamic
synthesis of the system before the current moment (Yu
et al.,, 2019). The structure of the feedback network is
implemented intwo different ways as Series-Parallel (SP)
and Parallel (P) mode. Backpropagation in training the
NARX network takes place in one of the two respective
modes.

As shown in equation 9, in SP mode, the regressor of the
output consists only of the values of the system output
(Menezes and Barretuilharme, 2008):

Y+ 1) = f[ysp @;um)] = fly®) ..y(n —dy +
D, um,utn - 1) ....u(n — du+ 1)] (9)

The caret (*) symbol is used to indicate predictive
values. (y) output, (w) input, (dw) and (dy) indicate
embedded inputand output memory.

In the P mode shown in equation 10, the estimated
outputs are the feedback, and the regressor of the
output is included (Menezes and Barretuilharme, 2008):

I +1) = fly, W;u@]

2P .9 —dy+ 1D, u(n),u(n —1) (

=f cun—du+1) 10)

In NARX implementation, the output-memory order
typically formulated (dy) = 0, thus diminishing the
NARX network to the TDNN architecture, namely:

yn+1) =flum)] = flu),u(n-1) ...uln—du + 1] (11)
where u(n) € R4 is the input regressor.
45. Selecting the Training Algorithm

In this study, training is performed by the Levenberg-
Marquardt (LM) backpropagation algorithm. The LM is a
an iterative and adaptive technique that finds the
minimum values of a multivariate function. This
minimum is derived as the sum of squares of non-linear
real-valued functions (Marquardt, 1963). In the
estimation process, when model parameters are not
close to their optimal values, the Levenberg-Marquardt
algorithm acts in a highly convergent gradient-descent
way by updating parameter values in the direction
opposite to the gradient of the objective function. In
other cases, when parameters are close to their optimal
values, the Levenberg-Marquardt algorithm starts acting
as the Gauss-Newton method, assuming that the
objective multivariatefunctionis quadraticin parameters
near their optimal solutions (Marquardt, 1963, cited by
Matkovskyy et al., 2015 ).

Backpropagation algorithms using first-order derivatives
have low training efficiency. In addition, their
convergence rates and performance are insufficient
(Ferrari and Jensenius, 2008). Using LM quadratic
derivative derived from Steep Descent and Newton
algorithms significantly increases learning speed and
performance (Wilamowski and Chen, 1999).

The LM algorithm upgraded by Donald Marquardt in
1963 is shown below (Gavin, 2020): (1) values are
normalized to the Hessian () fit criterion of Chi-square
(jTwj). Here, (y) represents the real value of the
dependent variable, () the predictive value of the
dependent variable, (j) = (pxm) xn sizeJacobian matrix
(p represents the training sample number, m the output
number, n the number of weights), (T) transpose, 0))
denotes Marquardt damping parameter, (w) weight
parameter, (h) deviation.

U7 wj + Aaiag GTW)] Rim (12)
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JTwiy =)
The LM algorithmadaptively switches parameter updates
between Gradient-Descent and Gauss-Newton. The
damping parameter is initialized large at the Steep
Descent step. If the iteration results in a bad
approximation in the steep descent step, the damping
parameter is increased; in other words, the Gradient-
Descent algorithm shown in equation 14 is applied.

Xiev1 = X — AVE(X, )

(13)

(14)

On the contrary, if the iteration results in a good
convergence, the Gauss-Newton algorithm shown in
equation 15 is employed.

Xic+1 = X — [DfX )17 VE(X,) (15)

46. Testing the Hypothesis

For some variables, data for the period “before 2006”
and “after 2020” could not be found. Therefore, the
period between 2006-2020 is selected as the research
period. The data is quarterly and obtained from the
digital database of the Turkish Central Bank. In this study,
the models are applied with the help of the MATLAB®
R2021b program.

Making an optimal decision is crucial for the structural
parameters when constructing an optimal NARX model.
The structural parameters of the NARX model are the
number of hidden layers, the number of neurons in the
hidden layer, and the number of input layer delays (Yu et
al., 2019). According to the theory, one hidden layer
should be selected for more effective results. Choosing
more than one hidden layer leads to ineffective results
(see Maters, 1993). Therefore, this paper employs one
hidden layer. 70% of the data is partitioned for training,
15% for validation, and the remaining 15% for testing.
The number of neurons is selected as “20” inaccordance
with the parameters. In the NARX analysis, “two lags”
are applied for the lagged values of the dependent
variable.

4

In the tests, training performance is measured by
minimum MSE values. Since NARX is an autoregressive
model, there should be no autocorrelation problems in
the model. Therefore, minimum MSE values are
evaluated together with autocorrelation in the analysis.
In addition, test, training, and validation regression
values should be successfully converged to each other.
These conditions are evaluated together in this study.

Figure 2: Mean Square Error Performance of the Model.

Best Validation Performance is 0.43965 at epoch 2
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As aresultof the analysis, the optimum resultis obtained
in the 6th iteration. The best validation performance is
achieved in the 2nd iteration with 0.43965 (see Figure 2).

Figure 3: Autocorrelation of Error.
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The autocorrelation outcomes of the model are shown in
Figure 2. In the figure, the blue bars are between the
confidencelimit. It means thatall the correlations are under
the confidence limit (see Figure 3).

Table 4: Regression Results

Input: Double array of 60-time steps with 7 features

Output: Double array of 60-time steps with 1 feature

Algorithm

Data division: Random

Training algorithm: Levenberg-Marquardt

Performance: Mean Squared Error

Training outcomes

Layer size: 20
Time delay: 2
Observations MSE R
Training 40 0,0956 0,9511
Validation 9 0,4396 0,9321
Test 9 0,4504 0,8606

(*) Train a neural network to forecast seriesy(t) past values of y(t)
and past values of another series x(t).
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Training, validation, and test regression results confirm
an explanation rate of over 90%. According to these
outcomes, the independent variables can statistically
explain the CAB with a performance of over 90%.
Consequently, results supporting the H; hypothesis are
obtained (see Table 4).

CONCLUSION

The literature generally tends to model the CAB with one
or some variables by parametric analysis (see Sections
2.2 and 2.3). Analyzing the CAB by associating it with
several variables may be meaningful in order to make
some predictions. However, this approach is not
sufficient for the CAB. The CAB should be explained with
a multiple set of variables that penetrate the
macroeconomy.

Parametric models have multicollinearity problems. They
alsoincludeassumptionssuch as stationarity and normal
distribution. Therefore, NARX artificial neural network,
which is a powerful nonlinear statistical method, is
employed in this paper. The results of the empirical
analysis demonstrate that a multiple set of variables
(GDP, foreign direct investments, foreign trade balance,
budget balance, net foreign assets, real exchange rate,
and the real interest rate) can explain the current
account balance by over 90%. This result supports the
hypothesis (H,) that the CAB can be considered a crucial
performance indicator in the Turkish economy (see also
Yang 2011; Tosun 2020) (see also Lane 2012; Gros 2012;
Hall 2012; Obstfeld 2013; Frieden and Walter 2017 for
North and South EU countries). Based on this finding,
this paper offers the Turkish political-economic
systemto use the currentaccount balance data as
a performance indicator.
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Annex-1: Advanced Script and Employed Functions
Advanced Script

% Solve an Autoregression Problem with External Input with
a NARX Neural Network

% Scriptgenerated by Neural Time Series app

% Created 24-Feb-2022 22:03:17

% This scriptassumes thesevariables are defined:

% input-inputtimeseries.

% output-feedbacktimeseries.

X = tonndata(input,false,false);

T =tonndata(output,false false);

% Choosea Training Function

% For a list of all training functions type: help nntrain

% 'trainlm'is usuallyfastest.

% 'trainbr' takes longer but may be better for challenging
problems.

% 'trainscg' uses|less memory. Suitablein low memory
situations.

trainFen ="trainlm'; % Levenberg-Marquardt
backpropagation.

% Createa Nonlinear Autoregressive Network with External
Input

inputDelays=1:2;

feedbackDelays=1:2;

hiddenlayerSize=20;

net =
narxnet(inputDelays,feedbackDelays,hiddenLayerSize,'open'
,2trainFcn);

% ChooselnputandFeedbackPre/Post-Processing
Functions

% Settings for feedback input are automatically applied to
feedback output

% For a listof all processing functions type: help nnprocess
% Customizeinput parametersat:
net.inputs{i}.processParam

% Customize output parameters at:
net.outputs{i}.processParam

net.inputs{1}.processFcns =
{'removeconstantrows','mapminmax'};
net.inputs{2}.processFcns =
{'removeconstantrows','mapminmax'};

% Preparethe Data for Training and Simulation

% The function PREPARETS prepares timeseries data for a
particular network,

% shifting time by the minimum amounttofill input states
and layer

% states. Using PREPARETS allows you to keep your original
timeseries data

% unchanged, while easily customizing it for networks with
differing

% numbers of delays, with open loopor closed loop
feedback modes.

[x,xi,ai,t] = preparets(net,X,{},T);

% Setup Division of Data for Training, Validation, Testing

% For a list of all data division functions type: help
nndivision

net.divideFcn="dividerand'; % Divide datarandomly
net.divideMode ="time'; % Divide up every sample
net.divideParam.trainRatio =70/100;
net.divideParam.valRatio=15/100;
net.divideParam.testRatio =15/100;
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% Choosea Performance Function

% For a listof all performance functions type: help

nnperformance

net.performFcn='mse'; % Mean Squared Error

% Choose Plot Functions

% For a listof all plot functions type: help nnplot

net.plotFcns ={'plotperform’,'plottrainstate’, 'ploterrhist’,
'plotregression', 'plotresponse’, 'ploterrcorr’,

'plotinerrcorr'};

% Train the Network

[net,tr] = train(net,x,t,xi,ai);

% Testthe Network

y = net(x,xi,ai);

e = gsubtract(ty);

performance=perform(net,ty)

% Recalculate Training, Validation and Test Performance

trainTargets =gmultiply(t,tr.trainMask);

valTargets =gmultiply(t,tr.valMask);

testTargets =gmultiply(t,tr.testMask);

trainPerformance = perform(net,trainTargets,y)

valPerformance =perform(net,valTargets,y)

testPerformance = perform(net,testTargets,y)

% View the Network

view(net)

% Plots

% Uncommenttheselines to enablevarious plots.

%figure, plotperform(tr)

%figure, plottrainstate(tr)

%figure, ploterrhist(e)

%figure, plotregression(t,y)

%figure, plotresponse(t,y)

%figure, ploterrcorr(e)

%figure, plotinerrcorr(x,e)

% Closed Loop Network

% Usethis network to do multi-step prediction.

% The function CLOSELOOP replaces the feedback input

with a direct

% connectionfromthe outputlayer.

netc = closeloop(net);

netc.name = [net.name"' - Closed Loop'];

view(netc)

[xc,xic,aic,tc] = preparets(netc,X,{},T);

yc = netc(xc,xic,aic);

closedLoopPerformance = perform(net,tc,yc)

% Multi-step Prediction

% Sometimes itis useful to simulatea networkin open-loop

formforas

% long as thereis knownoutputdata, and then switchto

closed-loop form

% to perform multistep prediction while providing only the

external input.

% Here all but5 timesteps of theinputseriesandtarget

series areused

% to simulate the network in open-loopform, taking

advantage of the higher

% accuracy that providingthe targetseries produces:

numTimesteps =size(x,2);

knownOutputTimesteps = 1:(numTimesteps-5);

predictOutputTimesteps = (numTimesteps-

4):numTimesteps;

X1 = X(:,knownOutputTimesteps);

T1 = T(;,knownOutputTimesteps);
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[x1,xio,aio] =preparets(net,X1,{},T1);
[y1,xfo,afo] =net(x1,xio,aio);
% Next the the network and its final states will be converted
to
% closed-loop form to make five predictions with onlythe
fiveinputs
% provided.
x2 = X(1,predictOutputTimesteps);
[netc,xic,aic] =closeloop(net,xfo,afo);
[y2,xfc,afc] =netc(x2,xic,aic);
multiStepPerformance =
perform(net,T(1,predictOutputTimesteps),y2)
% Alternate predictions can be made for different values of
x2, or further
% predictions can be made by continuing simulation with
additional external
% inputs andthelast closed-loop states xfcandafc.
% Step-Ahead Prediction Network
% For someapplicationsithelpsto get the predictiona
timestep early.
% The original network returns predicted y(t+1) atthesame
timeitis
% given y(t+1). For someapplications such as decision
making, itwould
% help to have predicted y(t+1) oncey(t) is available, but
beforethe
% actual y(t+1) occurs. The network can bemadeto return
its outputa
% timestep early by removing onedelay sothatits minimal
tapdelayisnow
% 0instead of 1. The new network returns the same outputs
as theoriginal
% network, but outputs areshifted |eft one timestep.
nets = removedelay(net);
nets.name = [net.name"' - Predict One Step Ahead'];
view(nets)
[xs,xis,ais,ts] = preparets(nets,X,{},T);
ys = nets(xs,xis,ais);
stepAheadPerformance = perform(nets,ts,ys)
% Deployment
% Changethe (false) values to (true) to enable the following
codeblocks.
% See the help for each generation function for more
information.
if (false)
% Generate MATLAB function for neural network for
application
% deploymentin MATLAB scripts or with MATLAB
Compiler and Builder
% tools, or simply to examinethe calculations your
trained neural
% network performs.
genFunction(net,'myNeuralNetworkFunction');
y = myNeuralNetworkFunction(x,xi,ai);
end
if (false)
% Generate a matrix-only MATLAB functionfor neural
network code
% generation with MATLAB Coder tools.
genFunction(net,'myNeuralNetworkFunction','MatrixOnly',y
es');
x1 =cell2mat(x(1,:));
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x2 = cell2Zmat(x(2,:));

xil=cell2mat(xi(1,:));

xi2 =cell2mat(xi(2,:));

y = myNeuralNetworkFunction(x1,x2,xi1,xi2);
end
if (false)

% Generate a Simulink diagram for simulation or
deployment with.

% Simulink Coder tools.

gensim(net);
end
Functions
function [Y,Xf,Af] = myNeuralNetworkFunction(X,Xi,~)
%MYNEURALNETWORKFUNCTION neural network
simulation function.
% Auto-generated by MATLAB, 24-Feb-2022 22:06:43.
% [Y,Xf,Af] = myNeuralNetworkFunction(X,Xi,~) takes these
arguments:
% X=2xTScell,2inputsover TS timesteps
% Each X{1,ts}=7xQ matrix, input#1 attimestep ts.
% Each X{2,ts}=1xQ matrix, input#2 attimestep ts.
% Xi=2x2cell 2,initial 2 inputdelay states.
% Each Xi{l,ts}=7xQ matrix, initial states for input #1.
% Each Xi{2,ts}=1xQ matrix, initial states for input #2.
% Ai=2x0cell 2,initial 2 layer delay states.
% Each Ai{l,ts}=20xQ matrix, initial states for layer#1.
% Each Ai{2,ts}=1xQ matrix, initial states for layer #2.
% andreturns:
% Y =1xTScell of 2 outputs over TS timesteps.
% EachY{l,ts}=1xQmatrix, output#l attimestepts.
% Xf=2x2cell 2,final2inputdelaystates.
% Each Xf{1,ts}=7xQ matrix, final states for input #1.
% Each Xf{2,ts}=1xQ matrix, final states for input #2.
% Af =2x0cell 2,final 0 layer delaystates.
% Each Af{1ts}=20xQ matrix, final states for layer #1.
% Each Af{2ts}=1xQ matrix, final states for layer #2.
% where Qis number of samples (or series) andTSis the
number of timesteps.
%Hok<*RPMTO>
NEURAL NETWORK CONSTANTS
% Input 1
x1_stepl.xoffset=[-1.15679600086175;-4.369699629409;-
2.33624851673967;-1.76309099372366;-
0.778566489321537;-2.26055715018236;-
1.59913514032293];
x1_stepl.gain=
[0.491133863460997;0.346716282490431;0.419719790920
162;0.365711939877535;0.555341278279453;0.518808046
703778;0.464754815054487];
x1_stepl.ymin=-1;
% Input 2
x2_stepl.xoffset=-2.38387416200587;
x2_stepl.gain=0.390034461783813;
x2_stepl.ymin=-1;
% Layer 1
b1=[1.5783466954572125118,;...
% Layer 2
b2 =-0.74030895639654115126;...
% Output 1
yl stepl.ymin=-1;
y1_stepl.gain=0.390034461783813;
y1l_stepl.xoffset=-2.38387416200587;
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————— SIMULATION
% FormatInput Arguments
isCellX=iscell(X);
if ~isCellX
X ={X};
end
if (nargin<2), error('Initial input states Xi argument
needed.'); end
% Dimensions
TS =size(X,2); % timesteps
if ~isempty(X)
Q =size(X{1},2); % samples/series
elseif ~isempty(Xi)
Q =size(Xi{1},2);
else
Q=0;
end
% Input 1 Delay States
Xd1=cell(1,3);
for ts=1:2
Xd1{ts}=mapminmax_apply(Xi{1,ts}x1_stepl);
end
% Input 2 Delay States
Xd2 =cell(1,3);
forts=1:2
Xd2{ts}=mapminmax_apply(Xi{2,ts},x2_stepl);
end
% Allocate Outputs
Y =cell(1,TS);
% Timeloop
for ts=1:TS

% Rotating delay state position
xdts = mod(ts+1,3)+1;
% Input 1
Xd1{xdts}=mapminmax_apply(X{1,ts}x1_stepl);
% Input 2
Xd2{xdts}=mapminmax_apply(X{2,ts}x2_stepl);
% Layer 1
tapdelayl =cat(1,Xd1{mod(xdts-[12]-1,3)+1});
tapdelay2 =cat(1,Xd2{mod(xdts-[12]-1,3)+1});
al=tansig_apply(repmat(bl,1,Q) +IW1_1*tapdelayl +
IW1_2*tapdelay2);
% Layer 2
a2=repmat(b2,1,Q) +LW2_1*al;
% Output 1
Y{1,ts}= mapminmax_reverse(a2,yl_stepl);
end
% Final Delay States
finalxts =TS+(1:2);
xits =finalxts(finalxts<=2);
xts = finalxts(finalxts>2)-2;
Xf=[Xi(:,xits) X(:,xts)];
Af =cell(2,0);
% Format Output Arguments
if ~isCellX
Y =cell2mat(Y);
end

MODULE FUNCTIONS
% Map Minimum and Maximum Input Processing Function
functiony =mapminmax_apply(x,settings)
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y = bsxfun(@minus,x,settings.xoffset);

y = bsxfun(@times,y,settings.gain);

y = bsxfun(@plus,y,settings.ymin);

end

% Sigmoid Symmetric Transfer Function
function a =tansig_apply(n,™)
a=2./(1+exp(-2*n))-1;

end

% Map Minimum and Maximum Output Reverse-Processing
Function

function x =mapminmax_reverse(y,settings)
x = bsxfun(@minus,y,settings.ymin);

x = bsxfun(@rdivide,x,settings.gain);

x = bsxfun(@plus,x,settings.xoffset);

end
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Cok boyutlu birkavram olan kalkinma, iktisadi anlamda refahi gerceklestirmeyi hedeflerken, sosyal ve
siyasal anlamda ilerlemeyi ve yagsam kalitesini cok yonlii arttirmayi da amaglamaktadir. Cogu sosyal bilimci
ve Ozellikle iktisatgilar, siyasal haklarin demokratik kullaniminin ve ekonomik 6zgtrliiklerin herhangi bir
toplumdaki bireylerin esenliginin artmasinda asli bir degere sahip oldugunu kabul etmektedir. Bugalismada
farkl kisi bag gelir dizeyine sahip Ulkelerin ekonomik 6zgrliiklerle olaniligkisi, Fraser ve Heritage ekonomik
ozglirlik endeksleri gergevesinde degerlendirilmistir. Kisi basi gayr-i safiyurt i¢i hasila, ekonomik refahin
siniri bir 6lglisti olsa da, bir Gilkenin maddi yasam standartlarindaki gelismeyi gosteren bir vekil olarak
kullanilmigtir. Heriki endeksin ekonomik 6zgurlik kategorileriile tlkelerin refah diizeyleri arasindaki
tutarlh@ bozan émeklere rastlansa da, artan ekonomik 6zgirliik diizeyinin genelde tlkelerin refah ve
yasam standardina pozitif bicimde yansidigi sdylenebilir.
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ABSTRACT

Although economicdevelopmentis the basis of development, which is a multidimensional concept, it
also aimsto progressin social and political terms and toincrease the quality of life in many ways.
Economists aswellas mostsocial scientists recognize that the democratic use of political rights and
economicfreedomsis essential inenhancing the well-being of individualsinany society. In thisstudy,

Keywords: worc}s: the relationship between countries with different per capita income levels and economic freedoms
Economic freedom, was evaluated within the framework of the Fraser and Heritage economic freedom indices. While
Welfare, gross domestic product per capitais a limited measure of economic well-being, it has been used as a

Fraserindex,

> - proxy for the improvement ina country's material living standards. Althoughthere are examples that
Heritageindex

distort the consistencybetween the economic freedom categories of both indices and the welfare
levels of the countries, it canbe said that the increased level of economic freedom generally reflects
positively on the welfare and living standards of the countries.

JEL Classifications: 110, 010, O15.

1. GiRiS dzgirliklerin  de giivence altinda  bulunmasinin
vazgecilmez aktorli durumundadir. Bununla beraber,
Gwartney ve Lawson’un (2003) belirttigi gibi, ekonomik
ozglrlikler ayni zamanda devletlerin bircok faaliyetten
sakinmasini da gerekli kilmaktadir. Nitekim ekonomik
Ozgurlikler, devletin kamu harcamalarini, vergi yikina
arttirmasi  ve piyasalara ¢esitli dlzenleme ve

midahalelerle karismasiyla olumsuz etkilenebilecektir

Cok boyutlu bir kavram olan kalkinma, iktisadi anlamda
refahi gerceklestirmeyi hedeflemektedir. Bu hedef ayni
zamanda sosyal ve siyasal anlamda ilerlemeyi ve yasam
kalitesini ¢cok yénlii arttirmayi icine almaktadir. Ozellikle
iktisatgilarin aralarinda bulundugu ¢ogu sosyal bilimci,
ekonomik ozgirliklerin  herhangi bir toplumdaki

bireylerin esenliginin artmasinda asli bir degere sahip
oldugunu kabul etmektedir. Onlara gore, ekonomik
ozglrlikler bireylerin, hane halklarinin ve firmalarin
davranislarina etki ederek bir ({lkedeki iktisadi
faaliyetlerin dogrudanya da dolayliolarak sekillenmesine
katki yapmaktadir.

Ekonomik 6zgiirliiklerin temelinde hukukun Gstlnl gl ve
milkiyet haklarina iliskin devlet korumasi vardir. Bu
anlamda devlet, diger ozgirliklerle beraber ekonomik
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(Gwartney ve Lawson, 2003: 407).

Ekonomik ozglrlliklerin ¢esitli boyutlari itibariyle
Olclilmesi, oOzellikle Kanada ve A.B.D’de bulunan iki
kurumun (Fraser Enstitlisi ve Heritage Vakfi) uzunca bir
suredir bualandaki calismalariyla miimkin olmustur. Bu
iki kurum, dinya (lkelerinin ekonomik &zgurliklerine
yonelik endeksler yayinlamaktadir. Bu endekslerin
verilerine dayali olarak Ulkelerin ekonomik 6zglrlikler
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alaninda gerek bireysel anlamda ve gerekse
karsilastirmali olarak nasil bir performans ortaya
koyduklariniizlemek ve ortaya ¢ikan sonuglarin ekonomik
ve sosyal kalkinmaya ne olglide yansidigini anlamak
merak konusu olmustur. Bu baglamda ¢alismanin amaci,
ekonomik 6zgirliklerin ekonomikrefahile olaniliskisini
incelemektir. Bu kapsamda c¢alismada 6nce ekonomik
ozgirlik kavrami  ve olglim endeksleri Uzerinde
durulacaktir. Daha sonra ekonomik &zgirlikler ile
Ulkelerin refah diizeyi arasindaki iliski incelenecektir.

2.Ekonomik Ozgiirliigiin Bireyler ve Toplumlar Agisindan
Onemi

Ozgiirliik kavrami gibi ekonomik &zgiirliik kavrami da
genis perspektifte degerlendirilebilmektedir. Gunlik
dilde kullanilan ekonomik oOzgirlik ile iktisadi olarak
tanimlanan ekonomik 6zglirlik tamamen farkhdir.
Giinlik dilde kimseye muhta¢g olmama durumu olarak
tanimlanan ekonomik 6zgiirliik kavrami, iktisadi agidan
bireysel tercih, 6zel milkiyet ve miibadele serbestisinin
varligl olarak tanimlanmaktadir (Yalman ve digerleri,
2011: 434). Genis bir tanima gore ekonomik 6zgurluk,
kisilerin mal ve hizmetlerindeki degisim islemlerinde
devlet kontroliinlin olmamasi, yurt icinde ya da yurt
disinda mal ve hizmet degisiminin gonullilik esasina
gore yapilmasi, kisileriniktisadi tercihlerinde ve milkiyet
haklarinda devlet glvencesinin olmasidir (Giney,
2017:1110). 2012 yilinda yaptiklari calismada ekonomik
ozgirlik kavramini en genis sekliyletanimlayan Miller vd.
(2012: 13)’e gore, bireylerin gecim pesindeyken 6zerklik
icinde hareket edebilecekleri bir durum “ekonomik
ozgirlik” olarak ifade edilmektedir. Ekonomik 6zgirlige
iliskin herhangi bir tartisma, bireyler ve hilkiimetler veya
diger Orgltli gruplar arasindaki iliskiyi dikkate
almaktadir.

Ekonomik 6zgirliik, ekonomik firsatlarigaranti altina alip
bu firsatlari arttirmaya imkan saglamaktadir. Ekonomide
kaynaklarin kithgindan ¢ok firsat kithg onem arz
etmektedir. Ekonomik o&zglrlik bu noktada bireyleri
yaratict  olmak ve vyenilik yapmak konusunda
cesaretlendirme gorevi Ustlenmektedir. Boylece yeni
meslekler, yeni endistriler ve vyeni faaliyetler gibi
yenilikler ortaya ¢ikmaktadir.isve istihdamolanaklarinin
gelismesi de toplumdaki ekonomik tabani olabildigince
genisletmektedir (Acar ve Bilir, 2014: 21). Ayrica daha
O0zgir ekonomilerde bireyler, devlete karsi da baz
ozgirlikleri glivence altina almaktadir. Mesela bunlar
arasinda, bireylerin islem yapma kosullarinin devlet
kontrolinden kurtulma 6zgtrlGgl, milkiyetin misadere
edici vergilendirme veya ongoriilemeyen enflasyon
yoluyla devlet tarafindan kamulastiriilmasina karsi
muafiyet icinde olmak gibi unsurla bulunmaktadir (Hanke
ve Walters, 1997:121).

Ekonomik ozgurlikler Ulkelerin ekonomik ve sosyal
kalkinmasi bakimindan da blylik 6nem tasimaktadir.
Gwartney vd. (2019) Diinya Ekonomik Ozgiirlikler
Raporu’na goére, ekonomik refahin temel kaynaginin
ekonomik 6zglirlik oldugunu ileri sirmektedirler.
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Gwartney vd. bu raporda lkeleri bu agidan
karsilastirilmiglardir.  Onlarin  arastirmasina  gore,
ekonomik 6zgurlikleri en azindan en ¢oguna dort grupta
siralanan diinya Ulkeleri kisi basina gelir, ortalama yasam
beklentisi, c¢ocuk 6lim oranlari, asiri ve ortalama
yoksulluk oranlari bakimindan da ayni bigimde
siralanmaktadir (Gwartney vd., 2019: 18-22).

Topluma sunulan firsatlarin esit bir sekilde dagitiimasi
hem ekonomik o&zgirlikler hem refahi arttirmak
acisindan énemli bir faktor olarak gorilmektedir. Clinki
insanlar firsatlar esit dagitildikca yeni bir icat ya da
degerli bir yatirm fikrini uygulama sansina sahip
olacaklardir. Herhangi bir esitsizlik s6z konusu oldugunda
ekonomik  oOzglrlik bu noktada bilylik Onem
tasimaktadir. Clinki iktisadi alandaki 6zglrlk, esitsizligin
ve sinirlandiriimalarin kaldirilmasini zorunlu kilmaktadir
(Acemoglu ve Robinson, 2020: 173).

3.Ekonomik Ozgiirliik Diizeyini Olgen Fraser ve Heritage
Endeksleri

Ozgiirlik kavraminin niceliksel olmaktan ziyade niteliksel
bir kavram olmasindan dolayi, ekonomik 6zgirlik igin
Olgclimleme yapmak yoniindeki girisimlerin belirsizlik ve
oznellik icermeden net sonuglar vermesini beklemek ¢ok
zordur. Nitekim Hanke ve Walters (1997), bu noktanin
altini gizerek olgimleme ¢alismalarinin nicel degerler
verme yerine bir siralama yapma Uzerinde yogunlastigini
belirtmislerdir. Yani, ekonomi jargonuyla 6l¢limlemelerin
kardinal degil ordinal yapmanin ¢ok daha dogru olacagina
isaret edilmistir.

Ekonomik o6zgiirliikler i¢cin daha objektif ve kesin
siralamalari ifade edebilecek bir indeks veya puan
belirleme yoniindeki ¢abalar, birkag alternatif yaklasima
yol agmistir. Bu c¢abalar genel olarak ekonomik
Ozgurligiin  6nemli unsurlarinin tanimlanmasini, bu
unsurlarin sayisallastirilmasi ve agirliklandirilmasinini
hedeflemistir. Bununla beraber, yine de ekonomik
ozglrliklerin bircok onemli unsurunun
gozlemlenemeyecegi ve kolayca Olgllebilir
olamayacagindan dolayi, bu unsurlar igin cesitli vekil
degiskenler kullanilmasi gerekmistir (Hanke ve Walters,
1997:121-122).

Ekonomik ozgurltkleri sistematik bir temelde 6l¢gme
calismalari, 6zellikle iki kurulusun arastirmalariile 6ne
ctkmaktadir: Fraser Enstitisi ve Heritage Vakfi'nin
ekonomik 6zgurlikler endeksi. Bu endekslerin ekonomik
ozglrliklerin bazi 6nemli unsurlarina odaklanmak
bakimindan ortak yanlari olmakla beraber, kendilerine
6zgi farklivurgu ve yaklasimlarida s6z konusudur. Fraser
Enstitlisi’'nin 2019 vyilinda James Gwartney, Robert
Lawson, Joshua Hall, ve Ryan Murphy tarafindan kaleme
alinanve “Diinya Ekonomik Ozgiirl Gikleri (EFW)” bashigiile
yayinlanan raporunda, Dinya (lkelerinin ekonomik
ozglrlUglne iliskin degerlendirmeler, bes ayrialan ve 25
bilesenden olusan bir endeks ¢ergevesinde yapilmistir. Bu
bes alan sunlari igermektedir: Devletin buyuklGga,
hukuksal yapi ve milkiyet haklari, saglam para,
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uluslararasi ticaret 6zglrligli ve "finans ve is glcl
piyasalariveis diinyasini kapsayan diizenlemeler.

Fraser Enstitist’'nin Dilinya (lkelerinin ekonomik
ozgirliklerine iliskin degerlendirme methodolojisi,
Gwartney vd. (2012) tarafindan ayrintilari ile

anlatilmaktadir. Buna gore, degerlendirmeye alinan her
Ulkeye yonelik her alanveonun altbilesenleriiginOile 10
arasinda bir puan verilmektedir. Bir Glkede yapilan 6l¢lim
sonrasi olusan puanlarin 0 olmasi durumunda o Ulkede
ekonomik 6zglirlikten s6z edilemez 10 tam puana sahip
tlkelerde ise ekonomik 6zglirlGgliin tam olarak saglandig
gorilmektedir. Bir tlkenin 6lglilen endeks degerinin 0’a
yaklasmasi o (lkedeki ekonomik o&zglirlGgin dusik
oldugunu, endeksin 10’a yaklasmasi ekonomik
Ozgurlugin yiksek oldugunu gostermektedir (Gwartney,
2012:271-284). Fraser Enstitiistitarafindan 2019 yilinda
yayinlanan ekonomik 6zgiirlik raporunda yer alan 162
Ulke, oOzglrlik dereceleri bakimindan dort ceyreklik
(kuartil) gruba ayrilmistir. Birinci ¢eyrek grubundaki
Ulkeler 7.51-8.91 puan araliginda; ikinci c¢eyrek
grubundaki Ulkeler 6.86-7.49 puan araliginda; tglncl
ceyrek grubundaki Ulkeler 6.21-6.84 araliginda ve
dordiincii geyrek grubunda yer alan Ulkeler 2.58-6.20
araliginda yer almiglardir. Her bir grupta 40 civarinda
Ulke bulunmaktadir (Gwartney vd.: 2019: 8-9).

Ekonomik ozglirltklerin 6lgllmesi endeks derleyen diger
onemli kaynak Heritage Vakfi'dir. Bu kurulusun endeksi
dort alanda 10 alt bilesenden olusmaktadir. Miller vd.,
(2013: 477-488)'nin agikladigi gibi, her ulkeye 10
bilesenin her biri i¢in 0-100 arasinda bir puan
hesaplanmakta veardindan genel bir puan verilmektedir.
Puanlarin  0’a  yaklasmasi  ulkelerin  ekonomik
ozgirliklerinin dusik oldugunu gosterirken, puanlarin
100’e yaklasmasi (lkelerin ekonomik o6zglrliklerinin
yiuksek oldugunu gostermektedir. Heritage Vakfi,
ekonomik 6zgirlikler bakimindan 0-100 puan arasinda
degisen puanlar alan dlkeleri, 6zglrlik dereceleri
bakimindan bes gruba ayirmaktadir. Bu siniflandirmada
Ulkelerin bulunduklari puan bantlari, nitelendirildikleri
ekonomik o6zglirlik asamasina gore soyle ifade
edilmektedir (https://www.heritage.org/index/ranking):

e  0-49.9 arasinda “bastirilmis”
e 50-59.9 arasinda “¢ogunlukla 6zglr degil”
e  60-69.9 arasinda “orta derecede 6zglir”

e  70-79.9 arasinda “gogunlukla 6zgur”

e 80-100 arasinda “tam olarak 6zgtr”

4.Ekonomik Ozgiirliiklerin Refah Diizeyi ile iliskisi

Adam Smith’den giinimize birgok iktisatgi ekonomik
ozgirliklerinveserbest piyasa siireglerinin diger iktisadi
sistem alternatiflerine gore, insanlarin servet ve
zenginliklerini arttirmakta ¢ok daha basarili olduguna
vurgu yapmislardir. Bu baglamda Berggren (2003),
Douglass C. North, Jagdish Bhagwati, Robert Barro gibi
iktisatliteratliriine gok 6nemli katki yapmis iktisatcilarin,
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ekonomik 6zglrliklerdeki ilerleme ile iktisadi buylime /
refah artigi iligskisineyonelik tespitlerine yer vermistir. Bu
iktisatcilarin ortak gorisiine gore, yiksek diizeyde ve
istikrarl bicimde hayata gegcirilen ekonomik 6zgirlikler,
ekonomilerin isleyisine dinamizm kazandirmakta ve
iktisadi refaha olumlu etki yapmaktadir (Berggren, 2003:
196-197). Ekonomik 6zgtrlikler ve refah/yasam kalitesi
artisi (iktisadi kalkinma) arasinda teorik olarak pozitif
iliski kuran bu iktisatcilarin gorislerini  amprik
arastirmalarla teyid eden c¢alismalar da yapilmistir
(Esposto ve Zaleski, 1999; De Haan ve Sturm, 2000). Bu
iliskilerin daha genis c¢apta incelenmesi, Fraser
Enstitlisi’niin 162 ve Heritage Vakfi'nin 180 llkeyi igine
alan ve ekonomik ozgiirlikleri arastirdiklari endeksler
sayesinde mimkun olabilmistir.

Nitekim Tablo 1, 2019 yili Fraser Dinya ekonomik
ozglrlikler raporunda segilmis Ulkeler itibariyle bes
ekonomik ozgurlik alanindaki 2017 vyilina iliskin
puanlarini géstermektedir.  Ayrica tablo, ekonomik
ozglrliuklerinrefah diizeyi ileolaniliskisini gosterebilmek
icin Ulkelerin kisi basina gayr-i safi yurt i¢i hasila
oranlarini da yansitmaktadir. Kisi basi gayr-i safi yurtici
hasila orani, ekonomik refahin sinirli bir 6l¢lisiti olsa da,
bu ¢alismada bir tGlkenin maddi yasam standartlarindaki
gelismeyi gosteren bir vekil olarak kullanilmistir. Tabloda
yer verilen Ulkeler, Fraser endeksinin dort grup (kartil)
siniflandirma  diizenine goére en vyiksek puan ve
siralamaya sahip Ulkelerden en diisiik olanlarina dogru
siralandig sisteme gore segilmistir.

Tablo 1 incelendiginde tilkelerin ekonomik 6zglrliklerine
yonelik puan ve siralamalarindan su ¢ikarimi yapmak
mimkindir: Yuksek gelirli Glkelerde hukuk sistemi ve
milkiyet haklari, genel anlamda orta ve disuk gelir
grubundaki Ulkelere gore ¢ok daha yiksek seviyelerde
bulunmaktadir. Ayrica, gerek tablo ve gerekse Fraser
2019 endeksinin detayli incelenmesi gostermektedir ki,
yuksek gelirli sanayilesmis-gelismis Ulkelerin buyuk
¢ogunlugu birinci kartilde yer almaktadir. Bu Ulkeler
grubundan italya ve Fransa ise, bir grup yiiksek gelirli
Ulkelerle beraber ikinci kartil ekonomik o6zglrlik
listesinde bulunmaktadir. Bununla beraber, yine tabloda
Arnavutluk, Kambogya ve Gambiya gibi dusik ve orta
gelirli Ulkeler arasinda olmakla beraber, ekonomik
ozglrlikler agisindan yuksek gelirli Glkeler arasinda ve
hatta bir kisminin Gstlinde olan tlkeler bulunmasi dikkat
cekmektedir. Ayrica, Uglincl ve dordiinci kartilde yer
alan tlkelerin ¢ok bliytk béltiimlniin orta ve duslk gelirli
Ulkelerden olusmasi da bir diger alti gizilmesi gereken
noktadir.
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Tablo 1: Fraser Enstitiisii Tarafindan Yayinlanan Diinya Ekonomik Ozgiirliik Endeksi’ne Gére Secilmis Ulkelerin
Ekonomik Ozgiirliikler Puanlari ve Genel Siralamadaki Yerleri (2017 Yil)

Hukuk Sistemi Genel Puan ve Sira
Ulkeler KBGSYH ($) P?VIEE.. ve Miilkiyet Saglam Para UIUSIfra?SI...,.. Diizenlemeler
Buyuklugii Ticaret Ozgiirlugu Puan Sira
Haklari

ABD. 59.922 7.16 7.44 9.80 7.67 8.86 8.19 5
Japony.:-ll 38.672 5.73 7.62 9.52 8.18 8.25 7.86 17
Arnavutluk” 4514 7.53 5.06 9.65 8.34 7.77 7.67 30
Belgika] 44.026 4.86 7.07 9.48 8.16 7.99 7.51 40
Kambogya 1.385 9.08 4.43 9.33 734 7.05 7.44 43
Fransa” 38.721 4.82 6.99 9.48 8.16 7.32 7.35 50
Polonya2 13.872 5.63 5.78 9.70 7.89 7.19 7.24 59
GambiyaZ 680 7.23 543 9.22 7.19 7.06 7.23 60
Slovenyal 23.401 5.25 6.22 9.41 7.90 6.98 7.15 67
Taylandz 6.594 6.78 4.67 8.59 7.24 7.00 6.86 81
Zambia® 1.535 6.61 5.22 8.80 7.10 6.46 6.84 83
Ti.'|rkiye3 10.590 6.60 4.62 8.85 7.27 6.03 6.67 95
Cin3 8.663 4.67 5.58 8.50 6.81 6.55 6.42 113
Ekvador’ 6.214 6.52 4.00 8.33 6.52 6.04 6.28 118
Togo® 830 6.51 5.24 6.98 5.67 6.63 6.21 121
Malavi® 506 5.95 4.74 6.98 6.62 6.01 6.06 131
Myanmar4 1.278 6.81 3.61 6.67 5.21 5.85 5.63 148
Misir 2,023 4.86 4.04 5.77 5.81 4.78 5.05 155
Sudan® 2.991 7.64 3.03 4.40 2.31 5.95 4.67 160

1 Birinci kartil (ceyrek); 2 ikinci kartil; 3 Uglincii kartil; 4 Dérdiincii kartil.
Kaynak: Gwartney vd. (2019: 10-14).

(Economic Freedom of the World, 2019 Annual Report); KB GSYiH (ABD $),

UN Data (https://data.un.org/).

Tabloda dikkat ¢ceken 6nemli bir nokta, devlet biiytuklGga
alanindaki puan ve siralamalarin tlke gelismislik dizeyi
ile iliskilendirilemeyecek bir goriiniim arz etmesidir. Zira
kamu kesimi buydkluglh kriteri, G¢ alt parametredeki
Olcimlerden olusmaktadir. Bunlar, kamu tiketim
harcama bliyukltGgu, gayri safi yurt i¢ hasilanin bir payi
olarak devlet transfer ve tesvikleri ve devlet tesebbisleri
ve yatirimlarindan olusmaktadir. Batln bu
parametrelerde yiksek paya sahip llkelere daha dislk
puanlar verilmektedir (Gwartney vd., 2019: 225). Yiksek,
orta ve diistk gelirli Glkelerin devlet buyuklGgi kriteri

bakimindan diizenli bir yapi arz etmedigi gorilmektedir.
Bu kriter c¢ercevesinde saglikli degerlendirmeler
yapabilmek, Ulkelerin kamu kaynaklarini ne &lglde
verimli kullanildigiiledogru orantiliolmak durumundadir.

Farkli kisi basi gelir duzeyinde bulunan Glkelerin
ekonomik 6zgurluklerineiliskin birbaska degerlendirmeyi
Heritage Vakfi tarafindan yilritilen Dinya ekonomik
ozglrlikler endeksi lizerinden de yapmak mimkiindr.

Tablo 2: Heritage Vakfi Tarafindan Yayinlanan Diinya Ekonomik Ozgiirliik Endeksi’ne Gére Secilmis Ulkelerin Ekonomik Ozgiirliikleri (2019 Yil1)

Ulkel Kisi Bagina Milkiyet is Emek Ticaret Yatirm Finansal Genel

eler GSYiH ($) Haklan Ozgiirligi Ozgiirliigii Ozgiirliigu Ozgiirliigii Ozgiirliik Puan Sira
isvi(,‘re1 85.169 85.3 75.4 72.5 87.4 85.0 90.0 81.9 4
ABD’ 64.949 79.3 83.8 89.4 86.6 85.0 80.0 76.8 12
Giircistan” 4373 65.9 85.8 76.6 88.6 80.0 70.0 75.9 16
Malezya2 11.414 84.1 83.9 74.4 82.0 60.0 50.0 74.0 22
Japonyaz 40.586 84.1 80.5 79.0 80.0 70.0 60.0 72.1 30
Ruanda’ 820 72.2 56.2 82.2 70.4 60.0 40.0 71.1 32
Pery’ 7.028 56.1 67.8 63.5 86.4 75.0 60.0 67.8 45
Urdiin’ 4.405 58.4 61.8 52.7 81.4 70.0 60.0 66.5 53
ispanya’ 29.806 72.9 66.8 57.8 86.0 85.0 70.0 65.7 57
Ti.'lrkiye3 9.121 55.8 66.0 49.2 79.6 70.0 60.0 64.6 68
Fransa® 40.517 825 81.2 45.2 81.0 75.0 70.0 63.8 71
italya’ 33.185 71.7 71.7 51.1 86.0 85.0 50.0 62.2 80
Paraguay’ 5381 395 61.5 29.2 76.6 75.0 60.0 61.8 85
Rusya“ 11.569 52.4 78.4 52.5 77.8 30.0 30.0 58.9 98
Yunanistan® 19.587 524 741 525 81.0 55.0 50.0 57.7 106
Moritanya® 1743 27.5 61.9 51.5 62.6 50.0 40.0 55.7 119
Tacikistan" 891 47.8 67.3 49.2 73.6 25.0 30.0 55.6 122
Pakistan" 1169 41.5 56.1 41.8 64.8 55.0 40.0 55.0 131
Haiti® 1244 10.4 36.2 62.6 72.0 45.0 30.0 52.7 143
Brezilya4 8.936 57.3 57.9 51.9 69.0 50.0 50.0 51.9 150
Liberya5 523 26.7 50.6 38.3 60.1 55.0 20.0 49.7 160
Sierra Leone” 528 35.5 44.9 29.3 69.4 60.0 20.0 47.5 167
Ekvador’ 6.223 35.9 54.1 48.2 66..4 35.0 40.0 46.9 170
Cezayir5 3.976 31.6 61.6 49.9 67.4 30.0 30.0 46.2 171
Ekvador Ginesi® 8.420 29.7 37.6 32.7 48.8 40.0 30.0 41.0 174
Eritre” 567 35.5 17.7 20.0 69.2 0.0 20.0 38.9 177
Kiiba® 9.126 31.6 20.0 20.0 64.0 10.0 10.0 27.8 178

1 “Tam Olarak Ozgiir”; 2 “Cogunlukla Ozgiir’; 3 “Orta Derecede Ozgiir’; 4 “Cogunlukla Ozgiir Olmayan Ulke”; 5 “Bastiriimig Ulke”.

Kaynak: Miller vd. (2019: 5-9). (2019 Index of Economic Freedom).
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Tablo 2, bu endeksten segilmis Ulkelerin gesitli 6zglirllik
alanlarindaki puanlarini gostermektedir. Bu tabloda 2019
yili Heritage Vakfi ekonomik 6zglirliik endeks raporunda
yer alan 12 ozglrliik kriterinden altisiile tlkelerin genel
puanve siralamalarina yer verilmistir. Tabloda yer verilen
secilmis (lkeler, ilgili o6zglrlik alanlari itibariyle
incelendiginde, isvigre, “Tam &zglr” {lke olarak
nitelendirilen 80 puan Gstlindeki alti Glkelik grup icinde
bulunmaktadir. isvigre’nin diger birinci grup tilkeleri olan
Hong Kong, Singapur, Yeni Zelanda, Avustralya,irlandaile
olan ortak ozelligi hepsinin yiksek gelirli (lkeler
olmasidir. 2019 Heritage Endeksinin 70-80 puan
araliginda “Cogunlukla 6zglr” grubunda olan 29 llke yer
almaktadir. Tablo 2 incelendiginde, bu grupta ABD ve
Japonya gibi yiksek gelirli Glkeler yaninda Giircistan ve
Malezya gibi orta gelirli Glkeler ve hatta Ruanda gibi ¢cok
disuk gelirli bir Glke dahi gorilebilmektedir.

Endeksin 60-70 puan araliginda 59 ulkeden olusan “orta
derecede 6zglr” tlkeler grubunun blyik kismi orta gelirli
Peru, Urdiin, Paraguay ve Tirkiye gibi (Ulkeler
olusturmusken, geri kalan 10 kadar iilke, ispanya, Fransa
ve italya gibi yiksek gelir (lkelerinden meydana
gelmistir. 50-60 puan bandindaki 64 Ulkeyi icine alan
“cogunlukla 06zglr olmayan” grubun, Moritanya,
Pakistan, Haiti gibi yaklagik 50 (lkesi orta gelirli
Ulkelerden, geri kalan Ulkeler ise Tacikistan gibi disik
gelirli Glkelerden meydana gelmektedir. Bu grupta ylksek
gelirli Glkelerden sadece Yunanistan yer almaktadir. 2019
Heritage ekonomik 6zgiirlikler endeksi yelpazesinin obr
ucunda 50 puanin altinda kalan ve ekonomik 6zgiirliik
acisindan “bastirilmis Glke” konumunda 22 (lke vardir.
Bunlardan Kiba, Cezayir, Ekvador ve Ekvador Ginesi gibi
orta gelirlitlkeler, bu grubun yaklasik bir yarisini; Liberya,
Sierra Leone ve Eritre gibi dusik gelirli Glkeler ise diger
yarisini olusturmustur (Tablo 2 ve Miller vd. 2019: 22).

Heritage 2019 Endeksi i¢cin yapilan degerlendirmeye gore,
“Ozglr” veya “cogunlukla 6zglir” olarak derecelendirilen
ekonomilerdeki insanlar, diger tim llkelerdeki ortalama
seviyelerin iki katindan ve “bastirilmis” ekonomilerdeki
gelirlerden alti kattan fazla olan gelire sahip
bulunmaktadir. Ayrica endekslerin 25 yil gibi daha uzun
donemler koydugu veriler cercevesinde yapilan bir
degerlendirme, ekonomik o6zglrliklerdeki gelismeler ile
iktisadi blylme arasinda gli¢li ve pozitif bir iliskin
varligina isaret etmektedir. Ekonomik 6zgirlGgin en fazla
genisledigi Glkelerin iktisadi blylime oranlarinin,
ekonomik ozgirliklerin durakladigi veya yavasladigi
Ulkelerden en az ylzde 30 daha vyiksek oldugunu
gostermektedir (Miller vd., 2019: 16). Bununla beraber,
Tablo 2 igin daha 6nce yapilan ayrintili incelemeler
gostermektedir ki, Heritage endeksinin “tam olarak
O0zglr” kabul edilen grup disindaki diger gruplarin
Ulkelerin gelir diizeyi ile ekonomik ozglrlikler iliskisi
baglaminda homojen bir yapidan s6z etmek ¢ok giigtir.
Bu durum oOzellikle “orta derecede &zglr” grubu
bakimindan ¢ok daha belirginlik arz etmektedir. Bu
gruptaki 6nemli sayidaki yliksek gelirli Glkenin orta gelirli
Ulkelerle ayni ekonomik 6zglirliik bandi i¢ginde olmasi,
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ekonomik ozgiirltklerdeki gelismeler ile iktisadi bliyime
arasinda pozitif bir iliskiyi bozan bir sapmaya isaret
etmektedir. Benzer durumu, “bastirilmis (ilke” ekonomik
ozglrlikler bandindaki (lkeler kompozisyonu ele
alindiginda fark etmek mimkiindir. Bu bantta kisi basl
gelir dlizeyi bakimindan en zayif llkelerin alt ve Gist orta
gelirli  Ulkelerle birbirlerine yakin siralamalarda
bulunmasi, ekonomik &zgirliklerin refah ve iktisadi
ilerleme baglaminda diger gruplara gore daha heterojen
bir goriintlyl ortaya ¢ikarmaktadir.

Fraser ve Heritage endekslerinin dinya (lkelerinin
ekonomik o&zgirliiklerine iliskin verilerini bu Ulkelerin
iktisadi refah dizeyleri ile iliskilendiren blylik resmi
degerlendirirken bazi temel saptamalari yapmakta yarar
vardir. Oncelikle, ekonomik &zgiirliikleri ileri dizeyde
olmayan {lkelerin gelir ve yasam standartlarinin ileri
seviyede oldugu gosteren orneklere rastlamak mimkin
degildir. Ancak refah ve yasam standartlari en ileri
dizeyde olan ileri derecede sanayilesmis-gelismis
Glkelerin tamaminin ekonomik 6zgurltkler alanindaki en
ileri gruplar icinde oldugunu soylemek de mimkin
degildir. Bununla beraber, her iki endeksin ekonomik
Ozgurlik gruplarinin ortalamalari esas alindiginda,
Ulkelerin ekonomik ozgurlikler duzeyleri ile iktisadi
ilerleme ve yasam standartlari diizeyi arasinda bir
tutarhiliktan s6z etmek mimkiindur.

Sekil 1: Fraser Ekonomik Ozgiirlik Kategorileri ve Kisi
Basina Disen Gelir (2017)

40.000 36.770

35.000
30.000

25.000 22.082

20.000

15.000 12.622

10.000 6.140

5.000
0

En Dis ik
Dizey

En Yuksek
Duzey

2.Dizey 3.Dlzey

Not: Gelir = Kisi Basi GSYiH, (Sabit SGP ABD $), 2017.
Kaynak: Gwartney, vd. (2019:18).

Bu baglamda Grafik 1 ve 2, lilkelerin Fraser ve Heritage
endekslerine gore olglilen ekonomik dzglrlikleri ile kisi
basina disen gelir (refah) / yasam standardi arasindaki
iliskiyi gostermektedir. Grafik 1’e gore, en dislik 6zgirlik
dizeyine sahip Ulkelerdeki sabit fiyatlarla satin alma
paritesine gére kisi basi GSYiH, bir sonraki ozgiirlik
kategorilerindeki Ulkelerin yarisi; en st kategorideki
Ulkeler  ortalamasina gbére ise altda  birini
olusturmaktadir. Ozgiirliik kategori diizeyi arttikga, daha
ileri kategorilerde yer alan Ulkelerin refah diizeyinde de
orantisal bir artis goriinmektedir.
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Sekil 2: Heritage Ekonomik Ozgiirliik Kategorileri ve
Yasam Standardi

$70.000 $63.588
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$=Kisi basi GSYiH (Satinalma Giicii Paritesi)
Kaynak: Miller, vd., (2019: 25).

Benzer bir egilim Grafik 2’deki Heritage ekonomik
Ozglrlikler endeksi agisindan da s6zkonusudur. Bununla
beraber, Heritage endeksinin “bastirilmis” ve “cogunlukla
Ozgir olmayan” 6zglirlik kategorilerine ait kisi basi gelir
gelir diizeyi ortalamalarinin neredeyse ayni oldugu dikkat
cekicidir. Ekonomik ozglrlik dlzeyi “orta derecede
Ulkeler” kategorisindeki olan Ulkeler grubunun ortalama
refah dizeyi (yasam standardi) anlamli sekilde artarken,
“cogunlukla oOzglr” ve “Ozglr” kategorideki (Ulkeler
grubundaki refah ve yasam standardi ¢ok daha yliksek
noktalara gikmaktadir. Her iki endeksin verileri gbz dniine
alindiginda, Ulkelerin ekonomik 6zglirlik dlzey ve
kategorileri artarken Ulkelerin ortalama olarak refah
dizeylerinin ylkseldigini veya bir diger deyisle, genel
anlamda ekonomik ozglirliikler ile iktisadi refah dizeyi
arasinda dogru yonlu bir iliskinin ortaya c¢iktigl
anlasilmaktadir.

SONUC

Ekonomik oOzgirlik kavrami, iktisatcilarin da Gzerinde
durdugu ve giindemde yerini koruyan énemli bir kavram
olmustur. Ekonomik ozgiirlikler serbest rekabet
ortaminin saglanmasini, milkiyet haklarinin korunmasini,
kisilerin se¢me haklarini  kullanmasini ve gonilli
mibadelenin saglanabilmesini gerektirmektedir.
Ekonomik ozgirllkleri 06l¢gme arastirmalari, Fraser
Enstitlisii ve Heritage Vakfi'nin ekonomik o&zgtirliikler
endeksleri ile 6ne g¢ikmistir. ilk kurum bes kriterde 10
Uzerinden, diger kurum ise 12 kriter agisindan 100
Uzerinden dinya (lkelerinin ekonomik o&zgirliikler
bakimindan bulunduklari diizeyi 6l¢mektedir.

Bu calismada Ulkelerin ekonomik 6zgurlikleri ile refah
diizeyleri arasindaki iliskisi degerlendirilmistir. Fraser
Enstitisi’nln gerek dort ¢ceyreklik (kuartil) gruplarindave
gerekse Heritage Vakf’'nin bes asamali 06zglrlik
gruplarinda yer alan {Ulkelerin ekonomik 6zglrlik
dizeyleri ileiktisadi refah diizeyleri arasindaki tutarlilig
bozan Ulke orneklerine rastlansa da, artan ekonomik
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ozglrlik dizeyinin genelde Ulkelerin refah ve yasam
standardina pozitif bicimde yansidigi sdylenebilir.
Nitekim Heritage endeksinin en altiki kategorisi disinda,
ekonomik 6zgirlik kategorisi yikseldik¢ce, o kategoride
bulunan dlke grubunun ortalama kisi basina gelir
dizeyinin yukseldigi gortilmektedir. Hig siphesiz hukukun
UstinlGgini  gelistiren ve ekonomik  Ozglrlugu
destekleyen politikalar, Ulkelerin ekonomik ve sosyal
gelismesi icin glclendirici bir ortam saglayacaktir.
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Finansal piyasalarda olusabilecek ani ve beklenmedik durumlarin yaratacagi olumsuz etkilerin
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ekonomisinde agik enflasyon hedeflemesine gegis ile birlikte Ocak 2005-Ocak 2022 dénemine ait
veriler kullanilarak uluslararasi rezervlerin nominal déviz kuru tizerindeki iliskisi incelenmektedir. Elde
edilen sonuglara gore, geleneksel nedensellik testlerinde uluslararasi rezervlerden nominal doviz
kuruna dogru nedensellik bulunmamistir. Ote yandan asimetrik nedensellik testinde ise uluslararasi
brit rezervlerin pozitif bileseninden nominal doviz kurunun negatif bilesenine dogru, uluslararasi brit
rezervlerin negatif bileseninden nominal doéviz kurunun pozitif bilesenine dogru nedensellik
bulunmaktadir. Zamansal olarak 2009 yilindan sonra her yilin Haziran-Temmuz-Agustos-Eylil aylarinda
uluslararasi rezervlerden nominal déviz kuruna dogru nedensellik oldugu tespit edilmistir.
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The demand for international reserves, which is seen as an important tool in eliminating the negative
effects of sudden and unexpected situations that may occur in the financial markets, has increased
with the phenomenon of globalization. Determining the opportunity cost of reserve accumulation and

the correct management of the held reserves are especially important for developing countries. In this
Keywords: study, the relationship between international reserves and the nominal exchange rate is examined
Reserve, using the data for the period of January 2005-January 2022, together with the transition to explicit
Nominal Exchange Rate, inflation targeting in the Turkish economy. According to the results, no causality from international
Asymmetric Causality, reserves to nominal exchange rate was found in traditional causality tests. On the other hand, in the
Temporal Causality asymmetric causality test, there is causality from the positive component of the international gross
reserves to the negative component of the nominal exchange rate, and from the negative component
of the international gross reserves to the positive component of the nominal exchange rate. It has
been determined that there is a temporal causality from international reserves to the nominal
exchange rate in June-July-August-September of every year after 2009.

JEL Classifications: E50, E58, F30.

1. GIiRiS 50). Ekonomik olarak sinirlarin ortadan kalkmaya
basladigi donemde, Ulkelerin doviz rezervlerinde bulyik
artislar meydana gelmistir. Bu artislari hizlandirmak adina
Ulkeler, Uretim kapasitelerini arttirarak pastadan daha
biiyiik pay elde etme cabasi icerisine girmislerdir. Uretim
kapasitelerini arttirip inovasyon ve teknolojik adimlar
atan dlkeler ilerlemis, onlar takip edemeyen Ulkeler ise
geri kalmislardir. Gelismekte olan ulkeler, gelismis Ulkeler
ile olan farki kapatmak adina finansal entegrasyonun ve
yabanci yatirimlarin getirilerinden faydalanmak
istemislerdir. Kiresellesme olgusuyla beraber 6zellikle
gelismekte olan {lkeler, ucuz isgiicii, bol hammadde,
vergi ve silbvansiyon avantajlarini kullanan blyuk
yatirimcilarin iiretim merkezi haline gelmislerdir. Ulkeler
arasindaki sinirlarin ortadan kalkmasi, finansal anlamda

Uluslararasi rezerv, bircok sebeple dlkeler tarafindan
talep edilen 6nemli bir finansal varliklar butintdir.
Uluslararasi rezervler, rezerv bilesenleri ve gelisimi
incelendiginde uluslararasi rezerv seviyesinin hem
Tirkiye’de hem de diinya genelinde yillar itibariyle arttigi
gorilmektedir. Bu baglamda hemen hemen her (lkede
uluslararasi rezerv talebi oldugu soylenebilir. Ulkeler
acisindan uluslararasi rezerv talebinin farkhh nedenleri
bulunmaktadir. Genellikle Ulke rezervinin kullanim
amagclari; ulusal paranin degeri, 6demeler dengesindeki
bozukluklarin giderilmesi, yonetilebilir kur uygulamalari,
dis borglarin karsilanmasi ve rezerv para borglarinin
odenmesidir. Ayrica llke rezerv seviyesindeki artis o
Ulkenin prestijine katki saglamaktadir (Yaman, 2003: 34-
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bircok olumlu gelismeye yol agmis olmasina karsilik
ozellikle rezerv bakimindan sinirli olan gelismekte olan
Ulkelerde biyuk finansal krizlere yol agmistir. Bu krizleri
yumusatma adina elde tutulmasi gereken rezervlerin
arttinlmasi gerekliligi konusunda literatirde genel bir
fikir birligi saglandigi gorilmektedir (Feldstein, 1999;
Rodrik, 2006; Jeanne, 2016). Do&viz kuru politikalari,
Ulkelerin yasanabilecek soklara karsi direnci agisindan
oldukg¢a onemlidir. Herhangi bir i¢ veya dis sok ulkelerin
ekonomik performanslarini olumsuz etkileyerek blyliime
dolayisiyla kalkinmalarina ket vurabilmektedir. Ulusal
paranin degerinin korunabilmesi diger bir ifadeyle
kontrolu elde tutabilmek adina doviz rezervlerinin yeterli
olmasi gerekmektedir. Calvo ve Reinhart (2002) iddia
ettikleri gibi, “dalgalanma korkusu”nun patlak vermesini
onlemek icin doviz alim satimi yapilarak doviz fiyatlarinin
seviyesi veya oynakligi ayarlanmaktadir. Ulusal paranin
deger kaybetmesinin genisletici etki yaratacagini
savunanlarin (Guittian, 1976; Dornbusch,1988) aksine
bazi iktisatgilara gore, yerli paranin deger kaybetmesinin
daraltici etki yaratacagini ifade etmektedirler (Alejandro,
1963; Cooper, 1971; Calvo, 1983). Bu cercevede
Ozetlemek gerekirse para biriminin deger kaybettiginde
Ulkenin net ihracati ve Uretim maliyeti artacak, deger
kazanmasi durumunda net ihracat ve lretim maliyetleri
disecektir.  Tam da bu noktada talep ve arzdaki
hareketler, doviz kurundaki dalgalanmanin fiyat ve ¢iktiyi
nasil etkiledigi konusunda belirleyici olacaktir.  Bu
fikirlerin yani sira doviz rezervlerinin elde tutulmasinin da
maliyetleri olacagini ortaya koyan bazi g¢alismalar
mevcuttur. Rodrik (2006) doviz rezervlerini biriktirmenin
maliyetinin gelismekte olan ilkelerde GSYiH'nin yaklasik
%1'i, Gallagher ve Shrestha (2012) bu rakamin gelismekte
olan ilkelerde GSYiH'nin %1,8'inden ve Cin'de %3'iinden
fazla oldugu sonuglarina ulasmislardir. Fakat bu
sonuglarin yani sira ortaya cikabilecek olasi bir krizin
maliyetleri ile karsilastirildiginda déviz rezervlerinin elde
tutulmasinin  maliyetinin ¢ok daha disik oldugunu
soylemek vyanlis olmayacaktir. Uzun dénemde doviz
kurlarinda yasanan dalgalanmalara karsi rezervlerin
etkisini  gormek adina bu c¢alismada  Tirkiye
ekonomisinde acik enflasyon hedeflemesi rejimine gegis
sonrasi donem incelenmektedir. Analiz periyodu Ocak
2005-Ocak 2022 doénemini kapsamaktadir. Calismada
giris kismini takiben literatlir 6zeti sunulmaktadir. Daha
sonra Amerikan Dolari/Turk Lirasi alis kuru ve Merkez
Bankasi uluslararasi brit rezervleri degiskenleri arasinda
farkh agilardan nedensellik iliskisi incelenmistir. Son
olarak ise elde edilen bulgulari iceren sonug bélimi yer
almaktadir.
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2. LITERATUR iNCELEMESI

Literatlrde rezerv ve doviz kurlari arasindaki teorik iliskiyi
farkli ulke gruplan lizerinde inceleyen ¢ok sayida ¢alisma
mevcuttur. Konu ile ilgili incelenen c¢alismalara gore;
Dutta ve Leon (2002), 27 gelismis ve yikselen piyasa
ekonomisine iligskin verileri kullanarak resmi miidahalenin

reel doviz kuru hareketleri Uzerindeki etkilerini
arastirmisglardir. Calismada incelenen tlkelerin neredeyse
tamaminda reel doéviz kurlari deger kaybettiginde

Ulkelerin midahale ettigini, midahalelerin reel doéviz
kurlarindaki kalicilik derecesini azalttigini ve asiri degerli
bir para biriminin savunmasinin Ulke ekonomisinde
daraltici  bir etki yaptigi sonucuna ulagsmislardir.
“Dalgalanma Korkusu” adini verdikleri olayl arastirmak
adina Calvo ve Reinhart (2002) (lkelerin dalgali kura
midahale edip etmediklerini arastiran yazarlar, doviz
kurlarinin dalgalanmasina izin verdiklerini sdyleyen ¢ogu
Ulkenin bunu yapmadigini tespit etmislerdir. Literatiirde
rezerv ve doviz kuru arasindaki iliskiyi Turkiye Gzerine
inceleyen ¢alismalar oldukga sinirlidir. Bu ¢alismalardan
biri olan Kasman ve Ayhan (2008), Tiirkiye’'nin 1982:01-
2005:11 doénemine ait aylik verileri kullanmislardir.
Nominal kur, reel kur ve doviz rezervlerinin degisken
olarak kullanildigi calismada uygulanan ampirik testlerde,
uzun ve kisa déonemde yalnizca uluslararasi rezervlerden
reel kura dogru nedensellik oldugu yonindedir. Ayrica
uzun dénemde nominal doviz kurundan rezervlere dogru
bir nedensellik iliskisi bulunmustur. Bir diger ¢alisma ise
1990-2011 donemlerini inceleyen Giris (2012) tarafindan
yapilmistir. Kur ve rezervler arasinda uzun dénemli iliski
oldugu ve nedensellik sonuglarina gore ise ¢ift yonli bir
nedenselligin oldugu bulunmustur. Bayat vd. (2014)
2003:01-2014:01 doéneminde  Tirkiye'de  Merkez
Bankasi'nin nominal-reel doviz kuru ile déviz rezervleri
arasindaki asimetrik iliskiyi incelemiglerdir. Calisma,
dogrusal olmayan zaman serisi ekonometrik analizindeki
son gelismelerden faydalanmakta ve dogrusal olmayan
esbitinlesme, nedensellik ve frekans alani nedensellik
testleri yapmaktadir. Calismadan elde edilen bulgulara
gore, reel kur ile uluslararasi rezervler arasinda nonlineer
esbitinlesme oldugunu gostermektedir. Hem Hansen-
Seo (2002) doviz rezervlerinden nominal ve reel doviz
kuruna bir iliskinin olmadigini, nominal ve reel kurdan
rezervlere dogru nedensel bir iliskinin oldugunu
gostermektedir.  Diks-Panchenko (2006) nonlineer
nedensellik testi ile, rezervlerden nominal ve reel kura

dogru bir nedensellik iliskisinin oldugunu ortaya
koymustur. Tirkiye’de doviz kuru ve doéviz rezervleri
arasindaki asimetrik iliskiyi inceleyen Cestepe ve

Glidenoglu (2020) gore, 2002:02-2019:06 doéneminde
rezervler ve doviz kuru arasinda esbitlinlesme vardir.
Ayrica asimetrik test sonuglari, kisa ve uzun dénemde
degiskenler arasinda asimetrinin  gecgerli  oldugu
yonindedir. Uzun doénem asimetrik katsayilarin
rezervlerin kurda meydana gelen dusislere karsi daha
hassas oldugunu ortaya koymustur.
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3. AMPIRiK SONUGLAR

Bu calismada, Turkiye ekonomisinde acik enflasyon
hedeflemesi rejimine gegis sonrasl doénem
incelenmektedir. Ocak 2005-Ocak 2022 ddénemine ait
verilerle  yapilan ampirik  analizlerde, Amerikan
Dolari/Turk Lirasi alis kuru (NEER) ve Merkez Bankasi
uluslararasi  briit  rezervleri  (RES)  degiskenleri
kullanilmistir. Her iki degisken TCMB EVDS sisteminden

elde edilmistir. Her iki degiskenin dogal logaritmasi
alinmistir.  Ampirik analizlerde sirasiyla Dickey-Fuller
(1981) ve Phillips-Perron (1988) birim kok testleri, Toda
ve Yamamoto (1995), Hafner ve Herwartsz (2006)
volatility spillover nedensellik, Hacker ve Hatemi-J (2006)
bootstrap nedensellik, Hatemi ve Roca (2014) asimetrik
nedensellik ve Balcilar vd. (2010) kayan pencere (rolling
window) nedensellik testleri uygulanmaktadir.

Tablo 1. Tanimlayici Istatistikler

NEER RES Ort. Max. Min. Std. Spm. Carp. Bskhk B
NEER 1 - 0.908 2.604 0.156 0.625 0.779 2.401 23.805 (0.00)***
RES -0.011 1 11.237 11.646 10.484 0.274 -0.719 0.834 17.735 (0.00)***

Not: Parantezler olasilik degerleridir.
*xE X% ye * sirastyla %1. %5 ve %10 anlam seviyelerini gostermektedir.

Nominal doéviz kuru ile uluslararasi brit rezervier
arasinda negatif fakat diistik dereceli bir korelasyon

bulunmaktadir. Nominal doviz kurunun dagihmi saga,
uluslararasi rezervlerin dagilimi saga yatiktir. Her iki

degiskende basiktir. Jarque-Bera (JB) normallik testine
gore degiskenler normal dagilmamaktadir.

Grafik 1: Ocak 2005-2022 Dénemi Nominal Doviz Kuru ve Uluslararasi Briit Rezervler Geligimi
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Grafik 1’de nominal déviz kurunun Nisan 2014 tarihine
kadar dar bir bant igerisinde hareket ettigi
gorilmektedir. Nisan 2014- Mayis 2020 arasinda
yukselen lineer bir trende sahip olan nominal doéviz

kuru ilgili tarihten itibaren parabolik artis trendine
girmistir. Uluslararasi brit rezervler ise Ocak 2005-
2013 déneminde artig egilimdedir. Ancak ilgili tarihten
itibaren ise azalma trendine girmistir.

Tablo 2: ADF (1981) ve PP (1988) Birim Kok Testi Sonuglari

Degiskenler ADF PP ADF PP
NEER 2361 (2) 2.872(7) 710478 (1) -9.188 (9)
sobit [0.99] [0.99] 5 [0.00]*** [0.00]***
> RS 2.764 (1) 2.678 (4) X ~11.888 (0) ~11.901 (2)
s [0.065]* [0.079]* < [0.00]*** [0.00]***
Q NEER 0.597 (2) 20.282 (6) E 210.991 (1) 9.313(12)
, [0.97] [0.99] 5 [0.00]*** [0.00]***

Sabit+Trend

RS 2.413 (1) 2.326 (4) ~12.047 (0) -12.038 (1)
[0.371] [0.417] [0.00]*** [0.00]***

Not: Parantezler Schwarz bilgi kriterine gore segilen gecikme uzunluklarini géstermektedir.

*xE X% ve * sirastyla %1. %5 ve %10 anlam seviyelerini gostermektedir.

Nominal doéviz kuru degiskeninin acik bir sekilde birim
kok testleri sonuglarina gore, diizey degerinde birim kok
tasidigr gorilmektedir. Nominal doviz kuru degiskeninin
birinci farki alindiginda duragan olmaktadir. Uluslararasi
brit rezervler ise Dickey-Fuller (1981) ve Phillips-Perron

(1988) birim kok testlerinde, diizeyde sabit terim dabhil

edildigi modelde duragan olmaktadir. Bu durumun
haricinde  diger alternatif modellerde  duragan
olmaktadir.
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Tablo 3: Alternatif Nedensellik Sonuglari

- Nedenselligin Yonu MWALD %1 %5 %10
Toda ve Yamamoto (1995) RES#>NEER 1.955 (0.581) - - -
Hafner ve Herwartsz (2006) RES#>NEER 8.343 (0.015)** - - -
Hacker ve Hatemi-J (2006) RES#>NEER 13.089 (0.034)** 15.872 11.387** 9.504*
(RES)'#>(NEER)" 0.278 (0.870) 10.925 6.037 455
. (RES)"#>(NEER)’ 4.938 (0.085)* 15.576 6.801 4.979
Hatemi J ve Roca (2014) - -
(RES)#> (NEER) 0.910 (0.340) 6.658 3.818 2.720
(RES)#>(NEER)" 7.828 (0.02)** 11.928 6.959** 5.098*

Not: #> nedenselligin olmadigini gostermektedir. Parantezler Schwarz bilgi kriterine gore segilen gecikme uzunluklarini géstermektedir.
*XE X% ve * sirastyla %1. %5 ve %10 anlam seviyelerini gostermektedir. Bootstrap 10.000 yapilmistir. VAR(3) modeli tercih edilmistir.

Tablo 3’te dort farkh alternatif nedensellik sonuglari yer

almaktadir. TY (1995) nedensellik testine gore,
uluslararasi brit rezervlerden nominal déviz kuruna
dogru nedensellik  bulunmamaktadir. Hafner ve

Herwartsz (2006) varyans nedensellik testinde %5 anlam
seviyesinde uluslararasi brit rezervlerden nominal kura
dogru nedensellik vardir. Hacker ve Hatemi-J (2006)
nedensellik testinde ise %5 (asimptotik ve bootstrap)
anlam seviyesinde uluslararasi briit rezervlerden nominal

kura dogru nedensellik vardir. Hatemi ve Roca (2014)
testinde ise degiskenlerin pozitif ve negatif bilesenlerinin
birbirleri ile etkilesimi ortaya konulabilmektedir. Buna
gore uluslararasi brut rezervlerin pozitif bileseninden
nominal déviz kurunun negatif bilesenine dogru %10
(asimptotik) anlam seviyesinde nedenseldir. Ayrica
uluslararasi brit rezervlerin negatif bileseninden nominal
doviz kurunun pozitif bilesenine dogru %5 (asimptotik ve
bootstrap) seviyelerinde nedenseldir.

Grafik 2: Balcilar vd. (2010) Kayan Pencere Nedensellik Test Sonuglari
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Balcilar vd. (2010) tarafindan gelistirilen kayan pencere
nedensellik test sonuglarina goére, uluslararasi brit
rezervlerden nominal doviz kuruna dogru Nisan-Mayis
2006, Nisan-Mayis-Haziran-Temmuz-Agustos 2009, Eylil-
Ekim 2010, Mayis 2012, Haziran-Temmuz-Agustos 2015,
Mayis-Haziran-Temmuz-Agustos-Eylil 2017, Haziran-
Temmuz-Agustos-Eylul-Ekim-Kasim-Aralik 2018, Ocak-
Subat 2019, Haziran-Temmuz-Agustos-Eylil-Ekim-Kasim
2021 déneminde nedensellik bulunmaktadir.

SONUC

Ulkeler dbviz rezervlerini, 6demeler bilancosundaki
o6deme gigliklerinin yasanmasini engellemek amaciyla
doviz piyasalarina midahale igin kullanabilmektedir.
Turkiye ekonomisinde Kasim 2000- Subat 2001
krizlerinden sonra dalgali kur rejimine ve Ocak 2005
tarihinden itibaren ise agik enflasyon hedeflemesi
rejimine gecilmistir. Dalgali kur rejimine gecilmesi ile

birlikte merkez bankasinin kur hedefi yoktur. Ancak doéviz
piyasalarinda volatilitenin yilksek olmasi, s6z konusu
volatilitenin ~ fiyat  istikrarina  yonelik  tehditler
olusturmaktadir.  Fiyat ve finansal istikrarsizhgi
engellemek amaciyla merkez bankasinin alternatif para
politikasi araglarina yonelmesi gerekliligini ortaya
cikarmistir.  Turkiye ekonomisinde acgik enflasyon
hedeflemesi rejimine gecis sonrasi donemin incelendigi
bu calismada, analiz periyodu Ocak 2005-Ocak 2022
yillarina ait verileri kapsamaktadir. Yapilan ampirik test
sonuglarina gére, hem uluslararasi rezervlerin hem de
nominal doviz kurunun 2008 kiresel ekonomik krizin
etkilerini yasamasi nedeniyle diizey degerinde duragan
cikmamaktadir. Toda ve Yamamoto (1995) gibi
geleneksel nedensellik testleri sonucglarina gore,
uluslararasi brut rezervlerden nominal doéviz kuruna
dogru nedensellik ¢ikmamasina karsin ekonometri
teorisindeki gelismeler ile birlikte testlerin glglerinin
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artirlmasi ile iktisadi olarak daha anlamh sonuglar elde
edilmektedir. Hatemi ve Roca (2014) testinde,
uluslararasi briit rezervlerin nominal déviz kurundaki
dalgalanmalari  engellemek  amaciyla kullanildigi
sonucuna varilmistir. Balcilar vd. (2010) nedensellik
testinde ise s6z konusu kullanimin genellikle yilin Nisan-
Eylal aylan arasinda gergeklestigi dusinilmektedir.
Merkez bankalarinin likiditenin son mercii roliinde ve
doviz piyasalarinda ortaya c¢ikan beklenmedik soklara
karsi uluslararasi rezerv tutmasi, doviz piyasalarinin
gerekliliklerinden biridir. Merkez bankalarinin
kredibilitelerinin korunmasi amaciyla déviz piyasalarina
mudahalelerinde mimkin oldugunca sézli iletisimi ve
geleneksel para politikasi araglarini  kullanmalari
gerekmektedir.
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