19. ULUSLARARASI EYi SEMPOZYUMU OZET BiLDIRI KiTABI (17-20 EKiM 2018)

Dolar ve Euro Déviz Kurlarimin Karakteristik Ozelliklerinin Coziimlenmesi
Eda Yal¢in Kayacan®, Aygiil Anavatan?
Ozet

Doviz kurlart iilkelerin rekabet giicliniin baglica gostergelerinden biridir. Doviz kurlarinda meydana
gelen beklenmeyen degisiklikler, ekonomik istikrari olumsuz yonde etkilemektedir. Serilerin sahip
oldugu yapisal kirilma, kaotik yapi, balon-¢okiis etkileri ve stokastik oynaklik gibi 6zellikler dogru
tespit edilemediginde, yapilan ¢alismalar yaniltict sonug verebilmektedir. Yapisal kirilmalar dikkate
almadiginda yapilan birim kok testleri gercekte duragan olan serilerin duragan olmadig1 sonucunu
verebilmektedir. Benzer sekilde, seriler kaotik 6zelliklere sahipse, geleneksel yontemler yaniltict
sonuclar vermektedir. Cilinkii kaotik sistemler; dogrusal degildir, baslangi¢c kosullarina karsi
hassastir.

Serinin karakteristigini ortaya koyan bir diger 6zellik ise, finansal balon ve ¢okiislerdir. Finans
piyasasinda dogal bi¢cimde ortaya ¢ikan ve finansal varliklarin sanal degeri ile gercek degeri arasinda
olusan siirekli ve sistematik fiyat farkliliklarina finansal balon denilmektedir. 1990’11 yillardan
onceki yaygin goriise gore, finansal balonlar genellikle patladiklari zaman fark edilirlerdi ve tahmin
edilemezlerdi. Bu nedenle serilerdeki balon-¢okiis etkilerinin tespit edilmesi serilerin
ongoriilebilirligi agisindan 6nem tagimaktadir. Serilerin 6ngoriilebilirligi i¢in 6nemli bir diger konu
da, serinin kalici ve Ongoriilebilir oynakliga sahip olup olmamasidir. Bu ¢alismanin amaci,
Tiirkiye’de Dolar/TL ve Euro/TL doviz kurlarinin tarihsel gelisimini inceleyerek bu serilerin
karakteristik 6zelliklerini ve sahip olduklar1 dinamikleri ortaya ¢ikarmaktir.

Coklu yapisal kirilmalara sahip serilerin duraganlhigini inceleyebilmek i¢in Carrion-i-Silvestre
(2009) tarafindan gelistirilen birim kok testi kullanilmaktadir. Kaotik yapinin incelenmesinde ilk
adim olan faz uzay boyutunun tespit edilmesinde Kennel, Brown, & Abarbanel (1992) tarafindan
onerilen yanlis en yakin komsular yontemi oldukg¢a sik kullanilmaktadir. Stokastik oynaklik ise
Taylor (1982) tarafindan oynakligin parametreye veya durum-uzay modellerine dayal
gozlenemeyen veya gizil (latent) bilesenin bir fonksiyonu olmasina izin veren model yapisiyla
ortaya atilmigtir. Logaritmik periyodik gii¢ yasasi (log-periodic power law-LPPL)modelleri ilk
olarak sistemin kritik noktaya ne zaman gelecegini belirlemek amaciyla manyetizma ve sismoloji
gibi alanlarda kullanilmistir. Sornette tarafindan, 1987 yilinin ekim ayinda meydana gelen ¢okiisiin
kritik noktalarin arastirilmasi amaciyla ilk olarak ekonomi alaninda kullanilmistir. Tranian (2012),

Johansen (2013), Johansen ve Sornette (2001) ekonomi alanindaki diger ¢calismalardir.
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Bu calismada, doviz kurlarinda yapisal kirilma, kaotik davranislar, balon-¢okiis etkileri ve stokastik
oynakligin var olup olmadiginin belirlenmesi amaglanmistir. Analizde, yapisal kirilmali birim kok
testlerinden Carrion-i-Silvestre testi, log-normal stokastik oynaklik modeli ve LPPLmodeli
kullanilmistir. 02/01/2001-09/10/2018 tarihleri igin Dolar/TL ve Euro/TL déviz kurlarina ait veri
seti TCMB’nin elektronik veri dagitim sistemi (EVDS) kullanilarak temin edilmistir. Dolar/TL ve
Euro/TL doviz kurlarinin ¢éziimlenmesinde serilerin yapisal kirilma durumlari, serilerdeki kaotik
davraniglar, balon-¢okiis etkileri ve stokastik oynaklik incelenmektedir.

Dolar ve Euro doviz kurlarinin ¢oklu kirilmaya ve stokastik oynakliga sahip oldugu, serilerde kaotik
davraniglarin bulundugu ancak balon-¢okiis etkilerinin mevcut olmadigi tespit edilmistir.Dolar ve
Euro doviz kurlarinda ¢oklu yapisal kirilmalarin mevcut oldugu ve serilerin kalic1 ve 6ngdriilemez
stokastik oynakliga sahip oldugu bulunmustur. Ayrica, serilerin dogrusal olmayan dinamikler
icerdigi, uzun bellekli oldugu ve kaotik 6zellikler tasidigi bulgusu elde edilmistir.

Anahtar Kelimeler:Log-Normal Stokastik Oynaklik Modeli, Kaotik Zaman Serileri, Balonlar Ve
Cokiisler, LPPL

JEL Kodu:C63, C22, C58

Analysis of the Dollar and Euro Exchange Rates' Characteristics
Abstract

Exchange rates are one of the main indicators of the competitiveness of countries. The unexpected
changes in exchange rates can affect economic stability negatively.When the features such as
structural break, chaotic structure, balloon-collapse effects and stochastic volatility cannot be
determined correctly, the studies can give misleading results.When the structural breaks are not
considered, the unit root tests may conclude that the series, which are actually stationary, are not
stationary.Similarly, if the series have chaotic properties, conventional methods give misleading
results because chaotic systems are nonlinear and sensitive to initial conditions.

Another feature that reveals the characteristics of the series is the financial balloon and
collapses.The continuous and systematic price differences that take place between the virtual value
and real value of financial assets, which occurs naturally in the financial market, is called the
financial balloon.According to the widespread view before the 1990s, financial balloons were often
noticeable when they exploded and they were unpredictable. Therefore, the determination of
balloon-collapse effects in series is important for predictability of series.Another important issue

for the predictability of the series is whether the series has a permanent and predictable volatility. The
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purpose of this study is to reveal the characteristics and dynamics of USD/TRY and EUR/TRY
exchange rates by examining the historical development of these series.

The unit root test developed by Carrion-i-Silvestre (2009) is used to examine the stationarity of the
series with multiple structural breaks.In the investigation of the chaotic structure, the first step in
determining the phase space dimension is the false nearest neighbors method proposed by Kennel,
Brown, & Abarbanel (1992).Stochastic volatility was proposed by Taylor (1982) with a model
structure that allows volatility to be a function of the unobserved or latent component based on the
parameter or state-space models.Logarithmic periodic power law (LPPL) models were first used in
areas such as magnetism and seismology in order to determine when the system will come to the
critical point.It was first used in the field of economics by Sornette in order to investigate the critical
points of the collapse that occurred in October 1987.Tranian (2012), Johansen (2013), Johansen and
Sornette (2001) are other studies on economics.

In this study, it is aimed to determine whether there is the structural breaks, chaotic behaviors,
balloon-collapse effects and stochastic volatility in exchange rates.In the analysis, Carrion-i-
Silvestre test, log-normal stochastic volatility model and LPPL model were used.The dataset was
obtained by using the Electronic Data Delivery System (EVDS) of the Central Bank of the Republic
of Turkey (CBRT) for the time period 02/01/2001-09/10/2018 which belong to USD/TRY and
EUR/TRY exchange rates.In the analysis of USD/TRY and EUR/TRY exchange rates, the structural
fractures of series, chaotic behaviors in series, balloon-collapse effects and stochastic volatility are
examined.

It is revealed that Dollar and Euro exchange rates have the multiple breaks and stochastic volatility,
the chaotic behavior exists in the series, but the balloon-collapse effects are not present. It was found
that there were multiple structural breaks in Dollar and Euro exchange rates and that the series had
permanent and unpredictable stochastic volatility.Moreover, it was found that the series contained
nonlinear dynamics, had the long-memory and chaotic features.

Keywords: Log-Normal Stochastic Volatility Model, Chaotic Time Series, Bubbles and Crashes,
LPPL
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