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Summary
The joint distribution of extreme hazards, such as rain, wind, and surge, tells us the probability 

that they are all large as well as the distribution of one given the others. This session defines joint 

and conditional distributions in two and then 𝑁  dimensions, and then asks how to estimate one 

from data, using kernel density estimates, Bayesian networks, and copulas as examples.

For helpful background, explore:

• J. K. Blitzstein and J. Hwang [1] §7.1, pp. 304-323, on joint, marginal, and conditional distribu

tions, and §5.3, pp. 224-230, on the probability integral transform.

• J. Friedman, T. Hastie, and R. Tibshirani [2] §6.6.1, pp. 208-210, on kernel density estimation.

• A. Sebastian, E. J. C. Dupuits, and O. Morales-Nápoles [3] §2, pp. 43-44, for a short introduction 

to Bayesian networks.

• C. Genest and A.-C. Favre [4], pp. 347-353, on copulas.
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