WHAT IS RISK THEORY?

The answer depends upon whom you talk to and when

There is probably general agreement that “risk” denotes the possibility of adverse outcomes … but … what is risk theory?

de Vylder (author of the most comprehensive academic monograph on the subject) wrote:

“Risk Theory is based on Probability Theory and Statistics, Stochastic Processes, Renewal Theory, Functional Analysis, Optimization Theory, and Hilbert Space Theory.  The potential user of Risk Theory is any person involved in a risk business.  The user par excellence is the actuary.”

Both modern Portfolio Theory and modern Financial Economics (including Stochastic Finance) attempt, each in their own way, to encompass the theory of risk roughly as follows:

“The theory of risk is 
(a) the study of the variance of financial outcomes, especially 
(b) the covariance of specific financial outcomes with various securities market outcomes, and 
(c) what that means for specific security values and portfolio values, so as to identify

(d) securities markets trading strategies that can be used to offset (hedge) unwanted variance in the values of specific securities or portfolios.”
Classically (continental Europe), the actuarial approach to Risk Theory encompassed 
(a) the ruin problem, (b) the problem of optimal or extreme values of a distribution given that the values of certain moments are specified or constrained, and (c) the credibility problem.  

In the U.K. and North America, the focus of actuarial Risk Theory has been on practical analysis of the capital requirements for a risk enterprise.  Over the past 25 years or so there also has been increasing focus on parametric models for loss processes that model risk.  In the past 15 to 20 years the issue of quantifying capital requirements also has infiltrated the world of bank regulation, with a huge increase in attention since 2008.
For this course, Risk Theory means the study of (a) loss distribution models, especially behavior away from mean and its consequences for financial outcomes; and (b) ruin models, especially as they relate to certain loss distribution models.

