
Learning by doing.
Joint project you are interest in

ESS 204 / STATS 221 REFERENCES
WEBSITE: http://www.bol.ucla.edu/~vkborok

ARTICLES
Keilis-Borok, V. I., Soloviev, A. A., Allègre, C. B., Sobolevskii, A. N., and Intriligator, M. D., 2005. Patterns of macroeconomic 

indicators preceding the unemployment rise in Western Europe and the USA. Pattern Recognition, 38(3), 423-435.
http://dx.doi.org/10.1016/j.patcog.2004.08.005

Zaliapin, I., Jin, A., Liu, Z., Aki, K., and Keilis-Borok V., 2005. Temporal (un)correlations between coda Q-1 and seismicity –
Multiscale Trend Analysis. Pure. Appl. Geophys., 162, 827-841.

http://dx.doi.org/10.1007/s00024-004-2643-x
Shebalin, P., Keilis-Borok, V., Zaliapin, I., Uyeda, S., Nagao, T., and Tsybin, N., 2004. Advance short-term prediction of the large 

Tokachi-oki earthquake, September 25, 2003, M=8.1 A case history, Earth Planets Space, 56, 715-724.
http://www.terrapub.co.jp/journals/EPS/pdf/2004/5608/56080715.pdf

Aki, Keiiti, 2003. Introduction to Seismology for Earthquake Prediction. Preprint, Proc. of the Seventh Workshop on Non-Linear 
Dynamics and Earthquake Prediction, International Center for Theoretical Physics, Trieste.

Keilis-Borok, V. I., Gascon, D. J., Soloviev, A. A., Intriligator, M. D., Pichardo, R., and Winberg, F. E., 2003. On predictability of 
homicide surges in megacities. In Beer, T. and Ismail-Zadeh, A. (eds.), Risk Science and Sustainability, Kluwer Academic 

Publishers, Dordrecht, pp. 91-110.
http://www.bol.ucla.edu/~vkborok/papers/Homicide.pdf

Zaliapin, I., Keilis-Borok, V. and Ghil, M. 2003. A Boolean delay equation model of colliding cascades. Part I: Multiple seismic 
regimes. Journal of Statistical Physics, 111, pp. 815-837.

http://dx.doi.org/10.1023/A:1022850215752
Zaliapin, I., Keilis-Borok, V., and Ghil, M., 2003. A Boolean delay equation model of colliding cascades. Part II: Prediction of 

critical transitions. Journal of Statistical Physics, 111, pp. 839-861.
http://dx.doi.org/10.1023/A:1022802432590 

Keilis-Borok, V. I., 2002. Earthquake prediction: State-of-the-art and emerging possibilities. Annu. Rev. Earth Planet. Sci., 30, 1-
33.

http://dx.doi.org/10.1146/annurev.earth.30.100301.083856
Zaliapin, I., Liu, Z., Zöller, G., Keilis-Borok, V.I., and Turcotte, D., 2002. On increase of earthquake correlation length prior to large 

earthquakes in California. Comp. Seismol., 33: 141-161.
Gabrielov, A.M., Zaliapin, I.V., Newman, W.I., and Keilis-Borok, V.I., 2000. Colliding cascades model for earthquake prediction. 

Geophys. J. Int., 143: 427-437.
http://dx.doi.org/doi:10.1046/j.1365-246X.2000.01237.x



Keilis-Borok, V., Stock, J., Soloviev, A. and Mikhalev, P., 2000. Pre-recession pattern of six USA economic indicators. Journ. of Forecasting, 19(1), 
65-80.
http://dx.doi.org/10.1002/(SICI)1099-131X(200001)19:1<65::AID-FOR730>3.0.CO;2-U
Bowman, D.D., Ouillon, G., Sammis, C.G., Sornette, A., and Sornette, D., 1998. An observational test of the critical earthquake concept. J. 
Geophys. Res., 103: 24359-24372.
http://dx.doi.org/10.1029/98JB00792
Newman, W.I., Turcotte, D.L., and Gabrielov, A., 1995. Log-periodic behavior of a hierarchical failure model with applications to precursory seismic 
activation. Phys. Rev. E, 52: 4827-4835.
http://dx.doi.org/10.1103/PhysRevE.52.4827
Press, F., and Allen, C., 1995. Pattern of seismic release in the southern California region. J. Geophys. Res., 100: 6421-6430.
http://dx.doi.org/10.1029/95JB00316
Romanowicz, B., 1993. Spatiotemporal patterns in the energy-release of great earthquakes. Science, 260: 1923-1926. 
http://links.jstor.org/sici?sici=0036-8075%2819930625%293%3A260%3A5116%3C1923%3ASPITER%3E2.0.CO%3B2-Z
Keilis-Borok, V.I., 1990. The lithosphere of the Earth as a non-linear system with implications for earthquake prediction. Rev. Geophys. 28(1):19–34.
BOOKS
Sornette, D. 2004. Critical Phenomena in Natural Sciences, 2nd ed., Springer-Verlag Heidelberg, 528 pp.
Barenblatt, G.I., 2003. Scaling. Cambridge University Press, Cambridge, 171 pp.
Keilis-Borok, V. I. and Soloviev, A. A. (eds.), 2003. Nonlinear Dynamics of the Lithosphere and Earthquake Prediction. Springer-Verlag, Heidelberg, 
337 pp. 
Molchan, G.M., 2003. Earthquake Prediction Strategies: A Theoretical Analysis. In: Keilis-Borok, V.I., and Soloviev, A.A. (eds). Nonlinear Dynamics 
of the Lithosphere and Earthquake Prediction. Springer-Verlag, Heidelberg, pp. 209-237.
Rundle, J., Turcotte, D., and Klein, W., (eds.), 2000. Geocomplexity and the Physics of Earthquakes. American Geophysical Union, Washington, 
DC, 284 pp.
Kadanoff, L.P., 2000. Statistical Physics: Statics, dynamics and renormalization. World Scientific Publishing, Singapore, 483 pp.
Turcotte, D.L., 1997.  Fractals and Chaos in Geology and Geophysics, 2nd ed., (Cambridge University Press, Cambridge.
Gellman. M., 1994. The Quark and the Jaguar. WH Freeman.
Tukey, J.W. 1988. Exploratory Data Analysis. University Microfilms International. 
Mogi, K., 1985. Earthquake Prediction. Academic Press, Tokyo.
Mandelbrot, B., 1982. The Fractal Geometry of Nature. W. H. Freeman & Co., New York, xii + 461 + xvi pp.
Press, F., (ed.), 1965. Earthquake Prediction: A Proposal for a Ten Year Program of Research. Ad Hoc Panel on Earthquake Prediction, White 
House Office of Science and Technology, Washington, DC, 134 pp.



Pour commencer il faut commencer (“to start one should start”, French proverb)

Questions ask for an initial guess, to be modified or rejected during the analysis
Please indicate your name, affiliation, Degree if any, e-mail ad telephone 
in ICTP

Problem: Extreme events that you want to predict 

Qualitatively (e.g. strong earthquakes) 

Quantitatively (e.g. magnitude, territory, lead time) 

Available time series possibly containing precursors (one at a time)

Premonitory phenomenon (one at a time)

A possibility: Analyze a time series generated by the model

MINI-PROJECT: HOW TO START?
Appendix



DATA ANALYSIS: A BRIEF SUMMARY FOR MINI-PROJECTS

The data include:

a list of extreme events – the targets of your prediction

and 

one or more time series hypothetically containing precursors 
to these events. 

Prediction targets might be given (e.g. starts of recessions); 
otherwise you have to identify them by data analysis (e.g. strong 
earthquakes). 



NOTATIONS

Te – times of extreme events, e = 1, 2, ... 

S(t) – observable function hypothetically containing 
precursor. It is often given as a time series.

(ti, mi, hi), i = 1, 2, … – here t is the time of the event, ti, ≤ ti+1; 
m is its size (often given in logarithmic scale), h stands for 
additional parameters that might be indicated (e.g. 
coordinates of earthquake’s hypocenter)

cf – an adjustable numerical parameter, f indicates where it is 
used.


