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SOCIETY OF ACTUARIES
Antitrust Compliance Guidelines

Active participation in the Society of Actuaries is an important aspect of membership. While the positive contributions of professional societies and associations are
well-recognized and encouraged, association activities are vulnerable to close antitrust scrutiny. By their very nature, associations bring together industry competitors
and other market participants.

The United States antitrust laws aim to protect consumers by preserving the free economy and prohibiting anti-competitive business practices; they promote
competition. There are both state and federal antitrust laws, although state antitrust laws closely follow federal law. The Sherman Act, is the primary U.S. antitrust law
pertaining to association activities. The Sherman Act prohibits every contract, combination or conspiracy that places an unreasonable restraint on trade. There are,
however, some activities that are illegal under all circumstances, such as price fixing, market allocation and collusive bidding.

There is no safe harbor under the antitrust law for professional association activities. Therefore, association meeting participants should refrain from discussing any
activity that could potentially be construed as having an anti-competitive effect. Discussions relating to product or service pricing, market allocations, membership
restrictions, product standardization or other conditions on trade could arguably be perceived as a restraint on trade and may expose the SOA and its members to
antitrust enforcement procedures.

While participating in all SOA in person meetings, webinars, teleconferences or side discussions, you should avoid discussing competitively sensitive information with
competitors and follow these guidelines:

* Do not discuss prices for services or products or anything else that might affect prices

¢ Do not discuss what you or other entities plan to do in a particular geographic or product markets or with particular customers.

* Do not speak on behalf of the SOA or any of its committees unless specifically authorized to do so.

* Do leave a meeting where any anticompetitive pricing or market allocation discussion occurs.

¢ Do alert SOA staff and/or legal counsel to any concerning discussions

* Do consult with legal counsel before raising any matter or making a statement that may involve competitively sensitive information.
Adherence to these guidelines involves not only avoidance of antitrust violations, but avoidance of behavior which might be so construed. These guidelines only
provide an overview of prohibited activities. SOA legal counsel reviews meeting agenda and materials as deemed appropriate and any discussion that departs from the

formal agenda should be scrutinized carefully. Antitrust compliance is everyone’s responsibility; however, please seek legal counsel if you have any questions or
concerns.



Presentation Disclaimers

Presentations are intended for educational purposes only and do not replace independent professional judgment. Statements
of fact and opinions expressed are those of the participants individually and, unless expressly stated to the contrary, are not
the opinion or position of the Society of Actuaries, its cosponsors or its committees. The Society of Actuaries does not endorse
or approve, and assumes no responsibility for, the content, accuracy or completeness of the information presented. Attendees
should note that the sessions are audio-recorded and may be published in various media, including print, audio and video
formats without further notice.

e The views expressed in this presentation are those of the presenters and do not purport to represent the position of CNA.

* The purpose of this presentation is to provide information, rather than advice or opinion. It is accurate to the best of the
speaker's knowledge as of the date of the presentation. Accordingly, this presentation should not be viewed as a substitute
for the guidance and recommendations of a retained professional. Any references to non-CNA websites are provided solely
for convenience, and CNA disclaims any responsibility with respect to such websites.

¢ To the extent this presentation contains any examples, please note that they are for illustrative purposes only and any
similarity to actual individuals, entities, places or situations is unintentional and purely coincidental. In addition, any
examples are not intended to establish any standards of care, to serve as legal advice appropriate for any particular factual
situations, or to provide an acknowledgement that any given factual situation is covered under any CNA insurance policy.
Please remember that only the relevant insurance policy can provide the actual terms, coverages, amounts, conditions and
exclusions for an insured. All CNA products and services may not be available in all states and may be subject to change
without notice.
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Predictive Modeling for Risk
Management



What is modeling framework




Applications in insurance business
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Applications in risk management
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Examples of modeling techniques used for risk management

[ Case Study C ]

Probability Distribution

Exposure Loss function

Proxy loss
function
modeling

Statistical
learning (e.g.,
bootstrapping)

“Predictive
modeling”

Principal
component
analysis

Data Cluster modeling

Case Study A




Case Study A: Interest rate risk and
dimensionality reduction



Interest rate risk
Interest rate changes can appear complex

* Interest rate risk is one of key risk
factors for insurance companies

* The chartillustrates annual interest rate
changes (rolling 1-year window)

* However
* 11 points in the yield curve
* Too many factors to consider
* The change in yield curve seems complex

Source: Analysis of Treasury Constant Maturity Rates from Board of Governors of the Federal Reserve System (US)







Further data exploration of annual interest rate changes

* High correlation for a pair Correlation Matrix

of interest rate changes
with close maturities
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Principal component analysis (PCA)
A modeling technigue for multi-variables

* Definition (source: Wikipedia)
A statistical procedure that uses an orthogonal transformation to convert

a set of observations of possibly correlated variables into a set of values of
linearly uncorrelated variables called principal components

 Why
e Reduce dimensionality
 |dentify “invisible” variables

* Application
e Transformation of highly correlated key rates into a smaller set of
uncorrelated factors



Detecting number of key risks using
principal component analysis

* Material portion of the interest rate Cumulative variances for top 4 PCs
change could be explained using 100.0% 97.2% 99.1%

first few principal components 95.0%
90.0%

* First three principal components 85.0%
explain more than 99% of the 80.0% —/81%
variances 75:0%

70.0%
65.0%
60.0%
55.0%
50.0%

PC: Principal Component
Partially shown among total of 11 PCs

99.7%



Key interest rate risks identified

* Principal components (PCs) with top 4

eigenvalues for change in the interest
\ PC1: level shift

rate curve
PC2: slope
7 S b

PC3: curvature
PC4: “s” shape

e Charts show the annualized interest
rate changes following normal
distribution for each PC

* PCs are independent each other

* Level shift and slope changes are typical and
common interest risk factors applied to
economic capital model

* PCA is a useful data transformation
tool to reduce dimensionality and
complexity, and identify key risks INEEEEN NENENN INEEEEE ]
among multiple variables T Mawrity

Transformed annual interest rate change (%)



Case Study B: Predictive modeling and
risk calibration



Predictive models for point predictions

* In life insurance industry, predictive models are used for underwriting, pricing,
and valuation purposes

* Predictive models are used for mortalities/morbidities and policyholder behavior

» We have seen following benefits
* Better data utilization
» Better reflect interactions between predictors

» Better accuracy in signal vs. noise




Expanding the questions for risk management

lllustrative analysis on a severity data
(# of days in hospital by age)
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* \What is the claims cost?

* Key question being asked for point and best
estimate

» Key questions for risk management
* When to use actuarial and expert
judgments?
* How do prediction errors differ between
certain cells, blocks?
* Any extra safety margin needed?

* Would the same risk stress apply if a business
mix profile changes?




Confidence intervals provide a knowledge
for risk management

lllustrative analysis on a severity data Implications
(# of days in hospital by age)
» Confidence:

°© %o e Precision
o
- o O(ib o‘;g e Frequency
° °, & %o e Other benchmarks (e.g., research on older
g o * ages)
- Oqg °© 9 o® ®ed o
£ 0 @ oy o @, ® 9o  Actuarial judgement
3 © 2% & & B oL o
o 0° 0o © * Pricing: safety margin
o @ °
S 8200%8 * In-force management, reinsurance,
b .
S o8P0 &8 & nggg’oog Jo 8 capital management
0 10 20 30 40 50 60 70 80
Age e Jpper C.|. em——B3se em|ower C.|.



One more question: what about randomness?
Prediction interval adds a randomness in addition to

— the confidence interval of the estimate
Predictive model
= +

Estimate and its degree of uncertainty :
: Randomness risk
Parameter risk

®  Captured within the confidence " More material for a smaller population,
interval extreme events

" Predictive model may reduce the
parameter risk compared to the traditional
best estimate assumptions

Prediction risk




A distribution of predictions is
a valuation information for risk management

- Randomness that may
lllustrative og reduce from law of large
D 2 : numbers

Probability Density

Confidence interval
of the estimate

Prediction interval

Prediction




Linking predictive models to risk factor calibration

Best estimate
Predictive model assumptions

Stress test or
- | VAR measure

A stochastic
capital model

Data \




Case Study C: Probabilistic decision
making



Models are process for wisdom

|II

“All models are wrong but some are usefu
George Box
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Q&A

Thank you!!
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