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Summary

We propose a simple method to describe the fractal structure of data, which are

irregularly spaced. Using the extreme values determined with a scale, we define a

kind of fractal dimension: the fold dimension This method is based on the same

concept as a technical analysis: Kagi chart. In this contribution, we use a high-

frequency data set on bid and ask prices of the Dollar/Yen exchange rates, and

investigate time evolution of the fractal dimension. Moreover we analyze the effect

of foreign exchange intervention operations.

 This is a preview of subscription content, log in via an institution  to check access.

Log in

Menu Search  Cart

Home  The Application of Econophysics  Conference paper

Time Evolution of Fractal Structure by
Price-Axis Scaling and Foreign Exchange
Intervention Operations
Conference paper

pp 58–63 Cite this conference paper

The Application of Econophysics

https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-4-431-53947-6_7
https://link.springer.com/
https://idp.springer.com/auth/personal/springernature?redirect_uri=https://link.springer.com/chapter/10.1007/978-4-431-53947-6_7
https://order.springer.com/public/cart
https://link.springer.com/
https://link.springer.com/book/10.1007/978-4-431-53947-6
https://link.springer.com/book/10.1007/978-4-431-53947-6


Access this chapter

Institutional subscriptions 

Preview

Unable to display preview. Download preview PDF.

Similar content being viewed by others

Explore related subjects
Discover the latest articles, books and news in related subjects, suggested using machine learning.

Analysis Data Analytics Econometrics Financial Econometrics Quantitative Finance

Time Series Analysis

References

Log in via an institution 

Chapter  © 2024

Fractal Dimension
Measurement Uncertainty

Article  Open access

24 April 2017

Definition of fractal
topography to essential
understanding of scale-
invariance

Article  01 November 2017

Fractal Analysis as Applied to
Fractography in Ferritic
Stainless Steel

https://www.springernature.com/gp/librarians/licensing/agc/ebooks
https://page-one.springer.com/pdf/preview/10.1007/978-4-431-53947-6_7
https://link.springer.com/subjects/analysis
https://link.springer.com/subjects/data-analytics
https://link.springer.com/subjects/econometrics
https://link.springer.com/subjects/financial-econometrics
https://link.springer.com/subjects/quantitative-finance
https://link.springer.com/subjects/time-series-analysis
https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-4-431-53947-6_7
https://link.springer.com/10.1007/978-3-031-66268-3_50?fromPaywallRec=true
https://link.springer.com/10.1038/srep46672?fromPaywallRec=true
https://link.springer.com/10.1007/s13632-017-0396-z?fromPaywallRec=true


1. Ghysels E (2000) Some econometric recipes for high-frequency data cooking.

Journal of Business and Economic Statistics, 18: 154–163

Google Scholar 

2. Kumagai Y (2001) Time-space scaling of financial time series. In: Takayasu H

(Eds) Empirical science of financial fluctuations. Springer-Verlag Tokyo, pp

250–260

Google Scholar 

3. Kumagai Y (2002) Fractal structure of financial high frequency data. Fractals,

10: 13–18

Article MathSciNet Google Scholar 

4. Kumagai Y (2002) Fractal dimension of high frequency data in foreign

exchange market. Journal of the Korean Physical Society, 40: 1100–1104

Google Scholar 

5. Steve N (1994) Beyond Candlesticks: More Japanese charting techniques

revealed. John Wiley & Sons

Google Scholar 

Author information

Authors and Affiliations
School of Education, Waseda University, 1-6-1 Nishi-waseda, Shinjuku ku,

Tokyo, 169-8050, Japan

Yoshiaki Kumagai

https://scholar.google.com/scholar_lookup?&title=Some%20econometric%20recipes%20for%20high-frequency%20data%20cooking&journal=Journal%20of%20Business%20and%20Economic%20Statistics&volume=18&pages=154-163&publication_year=2000&author=Ghysels%2CE
https://scholar.google.com/scholar_lookup?&title=Time-space%20scaling%20of%20financial%20time%20series&pages=250-260&publication_year=2001&author=Kumagai%2CY
https://doi.org/10.1142%2FS0218348X02001002
http://www.ams.org/mathscinet-getitem?mr=1951472
https://scholar.google.com/scholar_lookup?&title=Fractal%20structure%20of%20financial%20high%20frequency%20data&journal=Fractals&volume=10&pages=13-18&publication_year=2002&author=Kumagai%2CY
https://scholar.google.com/scholar_lookup?&title=Fractal%20dimension%20of%20high%20frequency%20data%20in%20foreign%20exchange%20market&journal=Journal%20of%20the%20Korean%20Physical%20Society&volume=40&pages=1100-1104&publication_year=2002&author=Kumagai%2CY
https://scholar.google.com/scholar_lookup?&title=Beyond%20Candlesticks%3A%20More%20Japanese%20charting%20techniques%20revealed&publication_year=1994&author=Steve%2CN


Editor information

Editors and Affiliations
Sony Computer Science Laboratories, Inc., 3-14-13 Higashi-Gotanda,

Shinagawa-ku, Tokyo, 141-0022, Japan

Hideki Takayasu (Senior Researcher) (Senior Researcher)

Rights and permissions

Reprints and permissions

Copyright information

© 2004 Springer Japan

About this paper

Cite this paper
Kumagai, Y. (2004). Time Evolution of Fractal Structure by Price-Axis Scaling and Foreign Exchange

Intervention Operations. In: Takayasu, H. (eds) The Application of Econophysics. Springer, Tokyo.

https://doi.org/10.1007/978-4-431-53947-6_7

.RIS .ENW .BIB

DOI

https://doi.org/10.1007/978-4-

431-53947-6_7

Publisher Name

Springer, Tokyo

Print ISBN

978-4-431-67961-5

Online ISBN

978-4-431-53947-6

eBook Packages

Springer Book Archive

Key words
High frequency data Technical analysis F’ractal dimension Exchange rate

Intervention operation

https://s100.copyright.com/AppDispatchServlet?publisherName=SpringerNature&orderBeanReset=true&orderSource=SpringerLink&title=Time%20Evolution%20of%20Fractal%20Structure%20by%20Price-Axis%20Scaling%20and%20Foreign%20Exchange%20Intervention%20Operations&author=Yoshiaki%20Kumagai&contentID=10.1007%2F978-4-431-53947-6_7&copyright=Springer%20Japan&publication=eBook&publicationDate=2004&startPage=58&endPage=63&imprint=Springer%20Japan
https://citation-needed.springer.com/v2/references/10.1007/978-4-431-53947-6_7?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-4-431-53947-6_7?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-4-431-53947-6_7?format=bibtex&flavour=citation
https://metadata.springernature.com/metadata/books
https://link.springer.com/search?query=High%20frequency%20data&facet-discipline=%22Physics%22
https://link.springer.com/search?query=Technical%20analysis&facet-discipline=%22Physics%22
https://link.springer.com/search?query=F%E2%80%99ractal%20dimension&facet-discipline=%22Physics%22
https://link.springer.com/search?query=Exchange%20rate&facet-discipline=%22Physics%22
https://link.springer.com/search?query=Intervention%20operation&facet-discipline=%22Physics%22


Publish with us

Policies and ethics

Search

Search by keyword or author

Navigation

Find a journal

Publish with us

Track your research

https://www.springernature.com/gp/policies/book-publishing-policies
https://link.springer.com/journals/
https://www.springernature.com/gp/authors
https://link.springernature.com/home/

