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= Why is this topic important
* \What are risk & uncertainty
* How to communicate risk & uncertainty
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= Need to understand the past and present
— Although we can make observations, they may not
always be useful
— Starting point is data and experience

= But: the future is unpredictable and will not be the
same as the past
— Nevertheless, need to estimate relevant aspects of the
future
— The forest — do we have the best model and variables
— The trees — have we understood:
« What is new, e.qg., changes in conditions
« Mix of exposures
» Relationships

e
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= Risk
— The effect of variation that results from the random nature of the

outcomes being studied (i.e., a quantity susceptible of
measurement, such as through probabilities)

= Uncertainty

— Involves the degree of confidence in understanding the effect of
perils or hazards not easily susceptible to measurement

» Classic distinction from the economics literature

The essential fact is that 'risk” means in some cases a quantity
susceptible of measurement, while at other times it is something
distinctly not of this character; and there are far-reaching and
crucial differences in the bearings of the phenomena depending on
which of the two is really present and operating. It will appear that
a measureable uncertainty, or 'risk’ proper is so far different from
an unmeasurable one that it is not in effect an uncertainty at all.

Frank Knight (1921, Risk, Uncertainty, and Profit)
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= Recognizing their difference may lead to enhanced
understanding of the nature of exposure

— Communication with management and decision-makers

» For insurance, distinction between the need for
enhanced liability values and capital needs

» Need to assess implications of both random
fluctuations and structural changes, both

— Interpreting the past
— Projecting the future

e
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= A typical actuarial formulation of risk and uncertainty is

one categorization used primarily by property/casualty
actuaries

— Process risk
— Parameter risk
— Model risk

= The first is clearly a “risk”, which may be stochastically
modeled

= The third is clearly an “uncertainty”, which may be
assessed through scenario analysis

» The second depends upon the type of uncertainty involved

e
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= Another formulation
— Known knowns

— Known unknowns

* There’s an issue, but difficult if not impossible to
quantify a distribution, possibly illustrated by
scenarios

— Unknown unknowns

« The shocks, outliers, discontinuities, black swans,
regime changes ...
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» Relations

— Inter-relations, covariances can change over
time or under different conditions

= Methods to reduce risk and uncertainty

— Mitigation and adaptation
 Can reduce uncertainties and even risks

— Diversification

— Hedging

— De-risking
_——
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Difficulty to
Quantify Random future outcomes
Model Uncertainty
risk
Parameter
risk Traditional
actuarial
approaches
Process Statistical Known
risk risk Knowns _ Relative
"~ mitigation
Diversifiable Undiversifiable
ﬁ
Hedgeable Unhegeable
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= As actuaries, we often spend too much time emphasizing
expected values

— But they are useful as benchmarks
= The role of the actuary is to identify, quantify and, where
possible, help manage the process
= To test outcomes, use
— Statistics and hypothesis testing
— Confidence intervals
— Smoothed vs raw data
— Study deviations from benchmarks, not ignoring seeming outliers
— Professional knowledge/judgment
= Displayed through, for example
— Charts
— Scenario analysis and displays

e
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On the IAA website:

http://www.actuaries.org/LIBRARY/Papers/RiskBookChapte
rs/Ch17_Risk_and_Uncertainty_6June2017.pdf
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Thank you very much for your attention!

Contact details:
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