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Phase distributions

- are nice to handle.

- allow for explicit formulas, 
e.g. densities, higher moments , ruin probabilities.

- are closed under convex combinations, convolutions.

- Compound variables are phase variables, if the counting and the 
size variables are phase variables.

- allow dependent multivariate distributions.

- Matrix exponentials are nowadays easy to calculate.

- Simulations of Phase variables can be done directly by using the
underlying homogeneous Markov process. 
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Phase distributions

- are dense in the class of distributions on [0,∞)
in the weak topology

however, 

- have exponentially decreasing tail distributions;
they can not be used for large- or extreme-value problems.

See e.g.: 

- Encyclopedia of Actuarial Science, 2004, “Phase type distributions” and “Phase method”

- Rolski et al.: Stochastic Processes for Insurance and Finance, 2000.

- Hipp, Ch.: Lectures in Strasbourg, 2000-2005 
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Definitions (continuous case)

Let X(t) be a homogeneous Markov chain with finite state space D’=D∪{0},

D = { 1 ,..., d }, 

having 0∈D as an absorbing and attracting state . The ‘life time’

T = inf { t≥0, X(t) ∉ D }

is a phase variable. 

We call the complement C of an absorbing subset of D’ inaccessible
(e.g. D). 

If (C1 ,..., Cm) are inaccessible subsets, then (T1 ,..., Tm ) with 

Tν = inf { t≥0, X(t)∉ Cν }

is a multivariate phase variable.
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Common distributions
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Example
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EM algorithm for bivariate phase variables (continuous case)
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