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We study the distribution of fluctuations of the S&P 500 index over a time scale At by analyzing three distinct databases. Database (i) contains approximately 1
200 000 records, sampled at 1-min intervals, for the 13-year period 1984-1996, database (ii) contains 8686 daily records for the 35-year period 1962—-1996, and
database (iii) contains 852 monthly records for the 71-year period 1926—-1996. We compute the probability distributions of returns over a time scale At, where At
varies approximately over a factor of 104—from 1 min up to more than one month. We find that the distributions for At<~ 4 d (1560 min) are consistent with a
power-law asymptotic behavior, characterized by an exponent a=3, well outside the stable Lévy regime 0<a<2. To test the robustness of the S&P result, we
perform a parallel analysis on two other financial market indices. Database (iv) contains 3560 daily records of the NIKKEI index for the 14-year period 1984—
1997, and database (v) contains 4649 daily records of the Hang-Seng index for the 18-year period 1980—-1997. We find estimates of a consistent with those
describing the distribution of S&P 500 daily returns. One possible reason for the scaling of these distributions is the long persistence of the autocorrelation
function of the volatility. For time scales longer than (At)x=4 d, our results are consistent with a slow convergence to Gaussian behavior.

Received 20 May 1999

DOI: https://doi.org/10.1103/PhysReVE.60.5305

©1999 American Physical Society

AUTHORS & AFFILIATIONS

Parameswaran Gopikrishnan (/search/field/author/Parameswaran%20Gopikrishnan)', Vasiliki Plerou (/search/field/author/Vasiliki%20Plerou)'2, Luis A. Nunes

Amaral (/search/field/author/Luis%20A%20Nunes%20Amaral)!, Martin Meyer (/search/field/author/Martin%20Meyer)", and H. Eugene Stanley,
(/search/field/author/H%20Eugene%20Stanley)’

Center for Polymer Studies and Department of Physics, Boston University, Boston, Massachusetts 02215
2Department of Physics, Boston College, Chestnut Hill, Massachusetts 02167

REFERENCES (SUBSCRIPTION REQUIRED)
CLICK TO EXPAND

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

I Agree (ol 60, Iss. 5 — November 1999 (/prefissues/60/5)



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=578705
https://journals.aps.org/pre/pdf/10.1103/PhysRevE.60.5305
https://journals.aps.org/pre/export/10.1103/PhysRevE.60.5305
https://journals.aps.org/search/field/author/Parameswaran%20Gopikrishnan
https://journals.aps.org/search/field/author/Vasiliki%20Plerou
https://journals.aps.org/search/field/author/Lu%C3%ADs%20A%20Nunes%20Amaral
https://journals.aps.org/search/field/author/Martin%20Meyer
https://journals.aps.org/search/field/author/H%20Eugene%20Stanley
https://journals.aps.org/pre/issues/60/5
https://www.aps.org/about/privacy.cfm

Reuse & Permissions (https://powerxeditor.aptaracorp.com/sciprisaps/RnPRequest/submit?
ArticleTitle=Scaling+of+the+distribution+of+fluctuations+of+financial+market+indices&AuthorName=Parameswaran+Gopikrishnan+et+al.&JournalCode=PRE&contentid=10.11(

Access Options

Buy Article » (/cart/add/10.1103/PhysRevE.60.5305)

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%2F pre%2Fabstract%2F 10.1103%2FPhysRevE.60.5305)

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

PRX LIFE

(/prxlife/?

First content now online

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

PRX ENERGY

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

Learn More

Translate to
high-quality English

9 Edit to perfection

A Tell your story
@ to the world

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

e

Trust our highly experienced P
powered by Edi

editors and science communicators
to deliver a great product, always!

This site uses cookies. To find out more, read our Privacy °|§¥7rﬂ1%)°§ JIwww. 28RS r%gggmﬂpr vacy, fcfm Physical Review E

| Agree ()


https://powerxeditor.aptaracorp.com/sciprisaps/RnPRequest/submit?ArticleTitle=Scaling+of+the+distribution+of+fluctuations+of+financial+market+indices&AuthorName=Parameswaran+Gopikrishnan+et+al.&JournalCode=PRE&contentid=10.1103%2FPhysRevE.60.5305
https://journals.aps.org/cart/add/10.1103/PhysRevE.60.5305
https://journals.aps.org/login
https://journals.aps.org/login_inst_user?rt=https%3A%2F%2Fjournals.aps.org%2Fpre%2Fabstract%2F10.1103%2FPhysRevE.60.5305
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://authorservices.aps.org/?utm_source=physicalreviewjournals&utm_medium=referral
https://www.aps.org/about/privacy.cfm

Signup _(https://info.aps.org/journals-emails)

APS (https://www.aps.org/)  Current Issue (/pre/issues/current)  Earlier Issues (/prefissues) = 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://www.facebook.com/apsphysics) (https:/twitter.com/APSphysics)

AUTHORS REFEREES
General Information (/pre/authors) General Information (/pre/referees)
Submit a Manuscript (https://authors.aps.org/Submissions/) Submit a Report (http:/referees.aps.org/)

Publication Rights (/pub_rights.html)

Open Access (/open_access.html) Policies & Practices (/authors/editorial-policies)

Policies & Practices (/authors/editorial-policies) Referee FAQ (/referees/fag.html)

Professional Conduct (/authors/professional-conduct-ethics) Outstanding_Referees (/OutstandingReferees)
LIBRARIANS STUDENTS

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

Subscriptions (https://librarians.aps.org/subscriptions) PhysicsCentral (http://www.physicscentral.com/)

Online License Agreement (https:/librarians.aps.org/sitelicense.pdf)  Student Membership (https://www.aps.org/membership/student.cfm)

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

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

Policies (/policies)  Contact Information (/contact.html)  Feedback (mailto:feedback@aps.org),

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

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://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

