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e Founder of Master programme in Financial Mathematics, National Autonomous
University of Mexico.

e Department Chair, Department of Statistics, National Autonomous University
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Industrial interactions and grants

e Science foundation grants (Mexico) in 1997, 2007.

e Project with Mexico City police concerning crime prediction.

e Project with Mexican Supreme Court regarding capacity prediction.

External funding, Danish research council, 2007-2008, No. 274-07-0090.

e Numerous Diploma courses for industry and financial sector.
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Graduate courses in Applied Probability, Stochastic processes, time—series anal-
ysis, simulation, risk theory, finance, inference for stochastic processes, life—
insurance.

Undergraduate courses in numerical analysis, time—series analysis, risk theory
and Applied Probability.

Supervision of 13 Bachelor thesis.
Supervision of 10 Master thesis.

Supervision of 6 PhD thesis.
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Short summary of research career

Throughout my entire career, most of my research have been concerned with Markov
processes and matrix-exponential distributions from theoretical, applications and sta-
tistical points of view.

In the early days I was concerned with queueing theory and risk models which could
be parametrised by (generator) matrices and which allowed for explicit solutions to
basic properties like waiting time distributions, queue lengths or solvency measures
like ruin probabilities.

Soon after I developed a more integral point of view regarding the concept of "ap-
plications", which I believe must include the possibility of calibration or statistical
assessment from data. A series of papers ranging from Markov chain Monte Carlo
methods for phase—type estimation to discretely observed Markov jump processes and
diffusions was developed, in particular with Michael Sgrensen. These papers brought
involvement into simulation methodology as well.

Most recently I have been concerned with the extension of the aforementioned the-
ory to phase-type distributions based on time-inhomogeneous Markov processes.
Whereas a phase-type distribution may be seen as the natural extension of an ex-
ponential distribution by replacing is intensity parameter by a matrix, for the time—
inhomogeneous extension the same is true for a number of other distributions, like
e.g. Pareto, Weibull and Gompertz. This involves so—called functional calculus which
deals with general functions of matrices. This elegant theory has turned out to be
extremely powerful in expressing distributional properties in terms of simple functions
of matrices.

I have been teaching courses among others in Probability, Applied Probability, Stochas-
tic Processes, Statistics, Risk theory, Finance, Life Insurance, Time-series Analysis
and Numerical Analysis. They have been taught at all levels: bachelor, master, PhD
or as diploma courses offered to the industry. Most course have taught in Mexico,
but still around 10 courses in Denmark. I have supervised 6 PhD theses, 10 Master
theses and 13 Bachelor theses/projects.
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