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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.
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Presentation Disclaimer

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.
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SOA Longevity Task Force

SOA Board level task force established in 2012

Task force charged to consider:

e What actions SOA should take in response to the rapidly changing science

. How can the SOA be more proactive in serving the needs of key stakeholders (members, public,
policy-makers, regulators)

Longevity Advisory Group (“LAG”)
e July 2014 initial meeting
* Nine members

e Seven sub-projects
o  Mortality modeling standardization
o  Research on drivers of mortality
o  Webcast series designed to keep membership current on these topics
o  WILL (Workable Innovations for Living Longer) Contest
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SOA Mortality & Longevity Strategic Research

The SOA Board authorized in October 2017 an expanded research
strategy placing increased focus on key strategic research programs.

Program Steering Committee — www.soa.org/programs/mortality-longevity

* |nitiating new research projects and assessing the value of repackaging
previously completed projects in a new structure to support the goals in the
Program.

* Using dissemination and communications methods to ensure a “continuous
release and dissemination” approach to research so that the Program stays
top of mind as a highly active and focused SOA Program for members,
stakeholders, and the public; and

e Evaluating the success of the Program and providing an annual report of
Program impact to the Research Executive Committee.
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SOA Mortality & Longevity Strategic Research

2019 Projects

e Economic Impact of Opioid Abuse

e Actuaries Longevity lllustrator (Jointly with American Academy of Actuaries)
2020 Projects

e Living to 100 Symposium

e Public Perceptions of Longevity

e  Women’s Longevity Issues

e Obesity Trends

e Consistent Mortality Improvement Framework

Experience Studies

Partnerships
e |FOA, HMD, CIA, Club Vita
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Mortality Improvement Research
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Consistent Mortality Improvement Framework

= The purpose of this project is to develop a tool for practicing actuaries to mode|
mortality improvement like the approaches used by RPEC and CMI
e Life insurance
* Annuities
* Retirement
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Consistent Framework...RPEC Methodology
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Consistent Framework V1.0...Key Decision Points

= Step 1: Graduated historical rates

* From what underlying population should historical mortality rates be derived?
o If anything other than US general population, is the dataset sufficiently robust?
o SOA Experience Studies

e Graduation methodology and “set-back” years
o Whittaker-Henderson
o GAM

* How to determine A/P/C splits for underlying population
o Cohort 45° diagonal
o A/P horizontal
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Consistent Framework V1.0...Key Decision Points

Step 2: Future long-term rate (LTR)
* What is long term —is it the same for age-period and cohort effects?
e Should the SOA framework specify any “default” LTR structure?
o No — need to provide additional education/guidance
o Yes —how should the default be structured?
* What roles played by---
o Cause of death research — input from Forum; CoD POG
o Historical long-term US population Ml trends
o Known unknowns
o SSA long-term assumptions
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Consistent Framework V1.0...Key Decision Points

Step 3: Smooth transition (considering A/P/C components)

e Think in terms of subdividing transition period
o 3ais period from end of usable historical data to the jumping off year
o 3bisthe period from jumping off year to first year of LTR Structure

* How to connect from last year of historical data to first year of LTR structure
o RPEC used cubic spline

QO The first year or two of period 3 the progress toward LTR is slow
O Around year 3 the transition accelerates

O Near end of period 3, the transition decelerates

QO Creates a zero slope at both ends

o Could consider linear

* To what extent should CoD research influence Step 3 interpolations
o Especially for 3a period because historical CoD is known
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Consistent Framework - Data

= The MP2018 calculation process uses historical Social Security mortality data to
estimate the initial improvement rates
" For insured data, initial attempt was to use historical SOA mortality experience
for NS and SM categories
* Not enough data to achieve credible results

* Has led to the project to decompose US population data into socioeconomic
categories to “mimic” insured data
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Version 1.0 of the Mortality Improvement Tool

Current Capabilities as of May 2020:

Can replicate the MP2018 forward interpolation process
Can perform variations of this process:

e Either linear interpolation or the default cubic spline approach
*  Weight on cohort effects can be varied from 0% to 100%

e Speed of convergence to long term rates can be varied

User can enter their own set of initial rates and long-term rates (or
simply use the MP2018 values)
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Version 1.0 of the Mortality Improvement Tool

What is not included in version 1.0?

The MP2018 calculation process uses historical Social Security mortality
data to estimate the initial improvement rates. The mortality data is first
subjected to a complex graduation process. We decided for v1.0 this
complex process is best left out of the model. Therefore, v1.0 offers no
built-in capability for a user to smooth or graduate their own data.
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Version 1.0 of the Mortality Improvement Tool

Features we would like to add:

In addition to permitting users to use MP2018 initial rates or enter their
own rates, we have discussed estimating smoker versus non-smoker
improvement rates from individual life data and providing those rates within
the Tool. However, an initial attempt to implement this idea has led to

some questions about whether we have enough data to achieve credible
results.
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How Much Data is Needed to Reliably Estimate Improvement
Rates?

Credibility increases as a function of:
= The number of lives covered by the data
= The number of years of data available

= The level of mortality rates -- in other words, it is easier to achieve
credible results for older age cohorts than for younger age cohorts that
have low mortality rates
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Datasets — Credibility Example

Cohort Size Years
At Age 60 of Data
Social Security 2,000,000 65
Individual Life: Non-Smokers 200,000 7
Individual Life: Smokers 20,000 7
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Preliminary Subject to Change

Mortality by Socioeconomic Category Project

= The purpose of this project is to study trends in mortality by socioeconomic
category in the United States since the 1980s
e Start with county-level mortality information

e Work to find ways to associate each county in each year with some form of
socioeconomic score

e Use the score to group the counties into some form of
deprivation/propensity/socioeconomic ranking

 Create mortality estimations for each year for each decile

 Ensure when aggregating back across deciles, result reasonably estimates the full
population mortality
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Preliminary Subject to Change

Methodology - approach, data and sources

= Construction of lifetable series for years 1982-2018 for all US counties
grouped into 10 categories based on their population-level
socioeconomic characteristics

= Socioeconomic variables (by county)
e 1980, 1990 and 2000 Census
e American Community Survey (5yr) 2007-2016

= Mortality (1982-2018)

e Individual death records (NCHS)
o  With exact dates of birth and deaths, sex, age at death and county/State of residence

e July 1st population estimates (Census Bureau)
o By sex, age and county/State
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Preliminary Subject to Change

Methodology - approach, data and sources (revised)

= |HME => Mortality values from statistical modeling for all US counties

1980-2014
e Life expectancy at birth
* Probabilities of dying (at ages 0-5, 5-25 25-45, 45-65, 65-85 years)
=  Summary NCHS data for 2005-2017
* Mortality rates by single year of age up to 85+ years for each county decile

= Mortality
e 2005-2017 complete life tables up to 85+
* 1982-2014 &(0), 500, 2005 200925 20045 20065
= Socioeconomic categories

e Single socioeconomic score for each US county and every year (1980, 1990,
2000, 2007-2016)
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Preliminary Subject to Change

US counties by socioeconomic decile
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Preliminary Subject to Change

Mortality by decile, 1982-2014
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International comparisons
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Preliminary Subject to Change

Mortality by decile, 2005-2017
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Preliminary Subject to Change

Mortality by decile, 2005-2014

Thin lines = direct estimation ; thick lines = IHME (modeling)
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Preliminary Subject to Change

Validation test
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Preliminary Subject to Change

Ratio of gx in each decile to US average, each sex, 2017 (%)
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Preliminary Subject to Change

Mortality below age 5
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Preliminary Subject to Change

Mortality at ages 5 to 25 years
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Mortality at ages 25 to 45 years
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Preliminary Subject to Change

Mortality at ages 45 to 65 years
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Preliminary Subject to Change

Mortality at ages 65 to 85 years
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Preliminary Subject to Change

Ratio of 10th to 1st deciles
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Preliminary Subject to Change

Conclusions

= (lear socioeconomic gradient in life expectancy at birth and other
mortality values

= |ncreasing inequalities over time
= Larger disparities for men than for women
= Largerinequalities below age 45 years than above

= Only the least deprived American women have longer lives than the
average women in other high-income democracies
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Preliminary Subject to Change

Possible extensions

= Compute lifetable series by county decile for 1982-2018 using detailed
NCHS data and HMD methods

= Compare inter- and intra-decile disparities in mortality

" |nvestigate differences in cause-of-death structure by decile (Covid-19 in
particular)

= Concentrate on mortality variations across deciles for specific categories
(racial/ethnic, foreign born, urban/rural, etc...)
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Preliminary Subject to Change

Validation test
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Preliminary Subject to Change

Validation test
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Preliminary Subject to Change

Validation test
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Preliminary Subject to Change

Validation test
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Preliminary Subject to Change

Validation test
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Preliminary Subject to Change

Validation test
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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.
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Presentation Disclaimer

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.
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Background

SOA conducted a survey on mortality improvement practices and rates in early 2019

Survey was conducted by a subcommittee of the Mortality and Underwriting Survey
Committee of the SOA

Survey Subcommittee:
e Al Klein, Chair, U.S. Actuary
* Connie Dewar, Canadian Actuary
* Mark Dion, U.S. Underwriter
e David Wylde, U.S. Actuary

Others to recognize for their help with this project:
* Hannah Lobbezoo
* Cindy MacDonald
* Pete Miller
* All of the participants
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Overview

e 42 companies responded, results will be split by:
e Country (Canada and U.S.)
e Company type (Direct and Reinsurer)
* Product (Life and Annuity)
e Projection type (Pricing and Financial Projections)

e Company opinions were also asked on a number of items
e Some will be covered here

* Full report will provide more details and some other items, e.g.,
opinions on the future of e-cigarettes, and accelerated underwriting

e Results presented here are preliminary and final results in
paper will likely be slightly different




Distribution By Product, Type and Country

42 companies responded
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Durational Mortality Improvement

“Durational mortality improvement describes the process
of projecting the current era’s mortality into the future.

As a cohort proceeds in time from policy year to policy
year, the mortality rates applicable in each year may be
lower than defined by the base mortality table selected
for the project. Durational mortality improvement is a way
of keeping the annual mortality rate of a cohort up-to-
date by applying future trends or expectations for
mortality improvement.”



Distribution and Characteristics

Use durational mortality improvement

e Of the 42 companies that
responded, 34 use durational
mortality improvement forelFosible

- ]
e Key characteristics used in inancial Projection
mortality improvement program: ]
e Attained age
* Gender N
e Duration
° Sm0k|ng Status 0 5 10 15 20 25 30 35 40

Annuity B Life




Limits on Durational Mortality Improvement Program

ANNUITY ANNUITY

Minimum

Low 0 0 0 0

Average 9.6 10.4 3.8 3.2

High 35 35 20 20

Most common 0 (10) 0 (8) 0 (8) 0 (10)
Maximum

Low 89 89 99 99

Average 102.0 102.4 109.3 110.7

High 121 121 150 150

Most common 100 (5) 100 (4) 103,104 (3 ea.) 103,104 (3 ea.)




Limits on Durational Mortality Improvement Program

MAXIMUM NUMBER OF YEARS USED

MEASURE | UFEPRICING | peoecrion | pmiciN | PROJECTION
Low 15 15 10 20
Average 17.1 18.5 57.7 75.9
High 125 125 104 125
Most common 20 (12) 20 (10) All unigue All unique

Total Respondents 21 17 6 7




Source of Data and Resources

SOURCES RESOURCES INTERNAL RESOURCES

Population Data Internal
Industry Data Reinsurer/Retrocessionaire*
Company’s Data Consultant

Government Data

*Only used for life insurance

Actuary(ies)
Committee

Senior Officer(s)
Medical Director(s)
Data Scientist(s)*

Underwriter(s)




Standard Approaches Used to Develop Durational
Mortality Improvement Assumptions

Approach Used

e Standard approaches include
CIA, CMI projection models
and RPEC mortality
improvement scales

* Most insurers use a non-
standard approach or a
different standard approach

m No Standard Approach = Other Standard Approach = CIA MI-2017 = RPEC = Lee-Carter




Changes, Validation and Review of Mortality
Improvement Assumptions

Validation of Durational
Mortality Improvement
Assumptions

e Most validate life assumptions and most do not validate
annuity assumptions

How often Durational |« gyery year
Mortality Improvement '« Over 1and up to 3 years

Assumptions are * As needed
Reviewed e As product is priced and repriced




Challenges to Setting Mortality Improvement
Assumptions

e Uncertainty of the magnitude of future trends
 Availability of appropriate data

e Uncertainty in duration of future trends

e Differences in underwriting over time

* Determining age, period, cohort effects
 Limited resources

 Difficulty in back-testing models

* Modeling uncertainty
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Common Drivers of Future Mortality

Improvement

1. Reductions in mortality from
cancer

2. Reductions in mortality from
cardiovascular diseases

3. Medical advances (life)

4. Access to healthcare/medical
care (annuity)

. Reductions in mortality from

cancer

. Medical advances
. Advances in understanding of

genetics




Common Drivers of Future Mortality
Deterioration

B whh e
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Obesity
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Lifestyle behaviors
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Durational Mortality Improvement Rates Requested

e Attained ages: 35, 55, 75, 95
e Products: Life, Annuities
e Type: Pricing, Financial Projections

e Period:
e For pricing: Short-term, Long-term
e For financial projections: Year 1, Year 21

e Category:
 For life: Male and Female best preferred NS and residual standard NS

e For annuities: Male and Female




Durational Mortality Improvement Rates Shown

e “Box and Whiskers” graphs show:
* X represents average
* Lines represent maximum, median, and minimum

* Box shows top of 2" quartile and bottom of 3
quartile

e Dots are outliers, i.e., values that lie more than 1 %
times the length of the box from top or bottom
e Data shown:
* Life best preferred NS and annuity

* For all ages and pricing and financial projection
periods

* Separately for males and females




US Direct Insurance

Part 1 — Male




US Direct Insurance

Part 2 - Female




US Reinsurance

Part 1 — Male




US Reinsurance

Part 2 — Female




Annuities

Part 1 — Male




Annuities

Part 2 — Female
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Concluding Thoughts

* Development, validation and assessment of mortality
improvements assumptions continue to advance

e Will mortality improvement continue?

e 75% of respondents indicated they thought a slow down in mortality
improvements would continue short term, less so in the long term

 How will assumptions change now in light of COVID-197

* Level and/or length of change will depend on any lingering affects due to
COVID, whether there will be a second wave of additional COVID-19
infections
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