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BiTCOIN GETIRILERININ KAOTIiK YAPISININ iINCELENMESI
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OZET

Bitcoin agik kaynakli bir kod olarak yayinlanan ve blok zinciri (blockchain) teknolojisine dayanan ilk
kriptopara birimidir. Kriptopara birimlerinin avantaji, merkezi olmayan yapilar olmas: ve bu sayede merkez
bankalarina ihtiyagc duymayip islem maliyetlerinin az olmasidir. Bu ¢aligmanin amaci, son zamanlarda
popiilerligi artan ve en koklii kriptopara birimi olan Bitcoin getirilerinin kaotik yapiya sahip olup olmadigini
tespit etmektir. Baglangi¢ kosullarina agir1 duyarli olan seriler kaotik dinamiklere sahiptir. Eger seriler kaotik
ozelliklere sahipse, gelencksel yontemlerle incelenmeleri yaniltici sonuglar verebilmektedir. Bu amagla,
19.12.2011-29.01.2018 donemine ait Bitcoin getiri serisi kullanilarak ilk olarak BDS (Brock, Dechert ve
Scheinkman) testi ile dogrusal olmayan bagimlilik test edilmis, ardindan serideki uzun dénemli bellek yapisini
belirlemek i¢in donistiiriilmiis genislik (rescaled range-R/S) yontemi uygulanarak Hurst {isteli elde edilmistir.
Ardindan, yanlig en yakin komsular yontemi ile uygun géomme boyutu belirlenmistir. Serideki kaotik davranist
tespit etmek i¢in korelasyon boyutu hesaplanmis ve Lyapunov iisteli degeri pozitif bulunmustur. Sonug olarak,
serinin dogrusal olmayan dinamikler icerdigi, uzun bellege sahip oldugu ve serinin kaotik ozellikler tagidigt
bulgusu elde edilmistir.
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INVESTIGATION OF THE CHAOTIC STRUCTURE OF THE BITCOIN
PROCEEDS

ABSTRACT

Bitcoin is the first crypto currency published as open source code and based on Blockchain technology.
The advantage of cryptocurrencies is that they are decentralized structures and, thus they don’t need central
banks, so the transaction costs are less. The aim of this study is to determine whether the recent and the most
well-established cryptocurrency Bitcoin, whose popularity has increased in recent times, is chaotic. The series,
which are overly sensitive to initial conditions, have chaotic dynamics. If the series have chaotic properties,
examination with conventional methods can give misleading results. For this purpose, firstly nonlinear
dependency test was tested by BDS test using Bitcoin return series of 19.12.2011-29.01.2018 period, and then
Hurst exponent was obtained by applying transformed width (R / S) method to determine the long memory
structure. And then, the appropriate embedding dimension was also determined by the false nearest neighbors’
method. The value of the correlation dimension was calculated in order to detect chaotic behavior in the series
and Lyapunov exponent was found to be positive. As a result, it was found that the series contains nonlinear
dynamics and it has long memory and chaotic properties.
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