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ABSTRACT

We introduce a measure of activity of financial markets that provides a direct access to their level of endogeneity. This measure quantifies how much of price
changes is due to endogenous feedback processes, as opposed to exogenous news. For this, we calibrate the self-excited conditional Poisson Hawkes model,
which combines in a natural and parsimonious way exogenous influences with self-excited dynamics, to the E-mini S&P 500 futures contracts traded in the
Chicago Mercantile Exchange from 1998 to 2010. We find that the level of endogeneity has increased significantly from 1998 to 2010, with only 70% in 1998 to
less than 30% since 2007 of the price changes resulting from some revealed exogenous information. Analogous to nuclear plant safety measures concerned with
avoiding “criticality,” our measure provides a direct quantification of the distance of the financial market from a critical state defined precisely as the limit of
diverging trading activity in the absence of any external driving.

DOI: https://doi.org/10.1103/PhysRevE.85.056108



©2012 American Physical Society

AUTHORS & AFFILIATIONS

Vladimir Filimonov (/search/field/author/Vladimir%20Filimonov)

Department of Management, Technology and Economics, ETH, Zürich, Switzerland



*

This site uses cookies. To find out more, read our Privacy Policy (https://www.aps.org/about/privacy.cfm).

I Agree

https://www.aps.org/
https://journals.aps.org/pre/highlights
https://journals.aps.org/pre/recent
https://journals.aps.org/pre/accepted
https://journals.aps.org/pre/collections
https://journals.aps.org/pre/authors
https://journals.aps.org/pre/referees
https://journals.aps.org/search
https://journals.aps.org/press
https://journals.aps.org/pre/about
https://journals.aps.org/pre/staff
https://journals.aps.org/feeds
https://journals.aps.org/pre/
https://www.altmetric.com/details.php?domain=journals.aps.org&citation_id=1046474
https://journals.aps.org/pre/pdf/10.1103/PhysRevE.85.056108
https://journals.aps.org/pre/export/10.1103/PhysRevE.85.056108
https://journals.aps.org/search/field/author/Vladimir%20Filimonov
https://www.aps.org/about/privacy.cfm


Didier Sornette (/search/field/author/Didier%20Sornette)

Department of Management, Technology and Economics, ETH, Zürich, Switzerland and Swiss Finance Institute, c/o University of Geneva, Geneva, Switzerland

vfilimonov@ethz.ch
dsornette@ethz.ch

†

*

†

ARTICLE TEXT (SUBSCRIPTION REQUIRED)
CLICK TO EXPAND



REFERENCES (SUBSCRIPTION REQUIRED)
CLICK TO EXPAND



Issue

Vol. 85, Iss. 5 — May 2012 (/pre/issues/85/5)

Reuse & Permissions (https://powerxeditor.aptaracorp.com/sciprisaps/RnPRequest/submit?
ArticleTitle=Quantifying+reflexivity+in+financial+markets%3A+Toward+a+prediction+of+flash+crashes&AuthorName=Vladimir+Filimonov+and+Didier+Sornette&JournalCode=P

Access Options

Buy Article » (/cart/add/10.1103/PhysRevE.85.056108)

Log in with individual APS Journal Account » (https://journals.aps.org/login)

Log in with a username/password provided by your institution » (/login_inst_user?
rt=https%3A%2F%2Fjournals.aps.org%2Fpre%2Fabstract%2F10.1103%2FPhysRevE.85.056108)

Get access through a U.S. public or high school library » (/free-access-for-us-public-and-high-school-libraries)

 (/prxlife/?

utm_source=pre&utm_medium=web&utm_campaign=prxlife)

 (/prxenergy/?utm_source=pre&utm_medium=web&utm_campaign=prxenergy)

This site uses cookies. To find out more, read our Privacy Policy (https://www.aps.org/about/privacy.cfm).

I Agree

https://journals.aps.org/search/field/author/Didier%20Sornette
https://journals.aps.org/pre/issues/85/5
https://powerxeditor.aptaracorp.com/sciprisaps/RnPRequest/submit?ArticleTitle=Quantifying+reflexivity+in+financial+markets%3A+Toward+a+prediction+of+flash+crashes&AuthorName=Vladimir+Filimonov+and+Didier+Sornette&JournalCode=PRE&contentid=10.1103%2FPhysRevE.85.056108
https://journals.aps.org/cart/add/10.1103/PhysRevE.85.056108
https://journals.aps.org/login
https://journals.aps.org/login_inst_user?rt=https%3A%2F%2Fjournals.aps.org%2Fpre%2Fabstract%2F10.1103%2FPhysRevE.85.056108
https://journals.aps.org/free-access-for-us-public-and-high-school-libraries
https://journals.aps.org/prxlife/?utm_source=pre&utm_medium=web&utm_campaign=prxlife
https://journals.aps.org/prxenergy/?utm_source=pre&utm_medium=web&utm_campaign=prxenergy
https://www.aps.org/about/privacy.cfm


AUTHORS

General Information (/pre/authors)

Submit a Manuscript (https://authors.aps.org/Submissions/)

Publication Rights (/pub_rights.html)

Open Access (/open_access.html)

Policies & Practices (/authors/editorial-policies)

Tips for Authors (/authors/tips-authors-physical-review-physical-review-letters)

Professional Conduct (/authors/professional-conduct-ethics)

REFEREES

General Information (/pre/referees)

Submit a Report (http://referees.aps.org/)

Update Your Information (http://referees.aps.org/)

Policies & Practices (/authors/editorial-policies)

Referee FAQ (/referees/faq.html)

Guidelines for Referees (/pre/referees/advice-referees-physical-review)

Outstanding Referees (/OutstandingReferees)

LIBRARIANS

General Information (https://librarians.aps.org/)

Subscriptions (https://librarians.aps.org/subscriptions)

Online License Agreement (https://librarians.aps.org/sitelicense.pdf)

Usage Statistics (https://librarians.aps.org/login)

Your Account (https://librarians.aps.org/account)

STUDENTS

Physics (https://physics.aps.org)

PhysicsCentral (http://www.physicscentral.com/)

Student Membership (https://www.aps.org/membership/student.cfm)

APS MEMBERS

Subscriptions (https://www.aps.org/membership/aps-publications.cfm)

Article Packs (https://journals.aps.org/article-packs)

Membership (https://www.aps.org/membership/index.cfm)

FAQ (https://www.aps.org/membership/faq.cfm)

APS News (https://www.aps.org/publications/apsnews/index.cfm)

Meetings & Events (https://www.aps.org/meetings/index.cfm)

Privacy (https://www.aps.org/about/webpolicies.cfm#privacy) Policies (/policies) Contact Information (/contact.html) Feedback (mailto:feedback@aps.org)

ISSN 2470-0053 (online), 2470-0045 (print). ©2024 American Physical Society. (https://www.aps.org/) All rights reserved. Physical Review E™ is a trademark of the American Physical Society, registered in
the United States, Canada, European Union, and Japan. The APS Physics logo and Physics logo are trademarks of the American Physical Society. Information about registration may be found here (/legal).
Use of the American Physical Society websites and journals implies that the user has read and agrees to our Terms and Conditions (/info/terms.html) and any applicable Subscription Agreement
(https://librarians.aps.org/sitelicense.pdf).

 (https://authorservices.aps.org/?utm_source=physicalreviewjournals&utm_medium=referral)

Sign up to receive regular email alerts from Physical Review E

 (https://info.aps.org/journals-emails)Sign up

APS (https://www.aps.org/) Current Issue (/pre/issues/current) Earlier Issues (/pre/issues) News & Announcements (/pre/edannounce)
About this Journal (/pre/about) Editorial Team (/pre/staff) About the Journals (/about) Join APS (https://www.aps.org/membership/join.cfm)

(https://twitter.com/APSphysics)(https://www.facebook.com/apsphysics)

This site uses cookies. To find out more, read our Privacy Policy (https://www.aps.org/about/privacy.cfm).

I Agree

https://journals.aps.org/pre/authors
https://authors.aps.org/Submissions/
https://journals.aps.org/pub_rights.html
https://journals.aps.org/open_access.html
https://journals.aps.org/authors/editorial-policies
https://journals.aps.org/authors/tips-authors-physical-review-physical-review-letters
https://journals.aps.org/authors/professional-conduct-ethics
https://journals.aps.org/pre/referees
http://referees.aps.org/
http://referees.aps.org/
https://journals.aps.org/authors/editorial-policies
https://journals.aps.org/referees/faq.html
https://journals.aps.org/pre/referees/advice-referees-physical-review
https://journals.aps.org/OutstandingReferees
https://librarians.aps.org/
https://librarians.aps.org/subscriptions
https://librarians.aps.org/sitelicense.pdf
https://librarians.aps.org/login
https://librarians.aps.org/account
https://physics.aps.org/
http://www.physicscentral.com/
https://www.aps.org/membership/student.cfm
https://www.aps.org/membership/aps-publications.cfm
https://journals.aps.org/article-packs
https://www.aps.org/membership/index.cfm
https://www.aps.org/membership/faq.cfm
https://www.aps.org/publications/apsnews/index.cfm
https://www.aps.org/meetings/index.cfm
https://www.aps.org/about/webpolicies.cfm#privacy
https://journals.aps.org/policies
https://journals.aps.org/contact.html
mailto:feedback@aps.org
https://www.aps.org/
https://journals.aps.org/legal
https://journals.aps.org/info/terms.html
https://librarians.aps.org/sitelicense.pdf
https://authorservices.aps.org/?utm_source=physicalreviewjournals&utm_medium=referral
https://info.aps.org/journals-emails
https://www.aps.org/
https://journals.aps.org/pre/issues/current
https://journals.aps.org/pre/issues
https://journals.aps.org/pre/edannounce
https://journals.aps.org/pre/about
https://journals.aps.org/pre/staff
https://journals.aps.org/about
https://www.aps.org/membership/join.cfm
https://twitter.com/APSphysics
https://www.facebook.com/apsphysics
https://www.aps.org/about/privacy.cfm

