Discussion meeting Tuesday 24 August 2010
Topic: Multivariate extremes

Max-stable distributions – great for spatial extremes, but today we limit ourselves to low-dimensional distributions in climate and consider the issue of asymptotic dependence/asymptotic independence. Our understanding of finite dimensional multivariate extreme distributions is limited to low dimensions. Some of these distributions have intractable likelihood functions which doesn‘t make them very practical—or at least is a big obstacle. 
Max-stable processes where not discussed here since they were supposed to be discussed in a later discussion group.

Extreme components in vector problems may be observed at different times--- making it hard to come up with sensible models for this type of sampling.
Models for scenarios where a few variables are involved in setting an extreme damage effect (agriculture, environmental science--- we struggled to find climate examples because of our group make-up).
Need to find an index/function of involved variables and do univariate extreme value analysis on the index. The problem is to find the index/function.
Should we model the entire data and model the extremes form there? May not work well – can fit large part of the data well but the extremes in the data may not be well model – or it may work but complex models with many parameters are needed.
Volcano problem – size of eruption and direction – what combinations are bad for property damage (skrewedness-functional = SF (also called misery-index)). May want to model the conditional distribution of the most important variable conditioned on the other variable. Interest in certain values of the ´other variable‘.
In some cases we may want to model the involved variables – make prediction based on the model – use predicted values into skrewedness-functional (SF) and analyze the outcome of the SF.
Heat wave – how dangerous is it? Depends both on temperature and the humidity. Also, the time of the heat wave matter (preparedness) and the location of the heat wave (how well do the people know how to react?)

Problems with skrewedness-functional: people may argue how to construct them.
How can we use more of the data to say something more accurately about the extremes in the data?

Problem: SF = h(x_1,..., x_n) monotone in each coordinate (h(.) could be a joint cdf)

Case study: Health effect of heat wave – in this case we need to come up with a measure that captures the negative effect on humans. The measure could be based on duration+thresholds. Then extremes for that measure are analyzed. 
Different type of heat waves: 1) high humidity + high temperature, 2) dry air +  high temperature. Both of these types could be captured with extreme value theory. 
We should formulate our problems before we try to use ext. value theory – see how far we can go and then see if extreme value theory can be used. We should look at specific problems which involve multivariate extremes and find out what problems arise, solve these problems and then learn from the whole process to better tackle new problems involving multivariate extremes.
