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The scary headlines

¥ il
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) I . g U.S. Population Mortality Observation
Slowdown m mortality improvements a ‘trend’ rather Updated with 2017 Experience

than a bhp Annual Improvement
Average mortality improvements between 2011 and 2017 were significantly lower than for 1999- 2042- 205
any other recent six-year period, according to data from the Continuous Mortality All Ages 2017 2017 2017
Investigation (CMI). Both 1.0% 0.0% -0.4%
Female 0.9% 0.1% -0.4%
01 MARCH 2018 | CHRIS SEEKINGS Male 1.1% 0.0% _0.4%

Improvements in mortality rates are slowed by rise in
obesity in the United States

Date:  January 15, 2018

Source:  University of Pennsylvania



2019 Munich Re Mortality Survey

We asked how 26 direct life insurers are reacting to the slowing Ml in general

population

Not concerned
or didn't review
because FMI is Already reviewed
not used and revised
15% 19%

Currently reviewing
12%

Reviewed and did not
revise
23%

Plan to review in the
future 31%
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What data can we look at?

Industry Datasets Survey Datasets National Datasets

« ILEC « NHANES « CDC V\_/onder Public Use
« MIMSA « CanCHEC Data Files

« TOAMS * National Longitudinal
« Munich Re Experience Mortality Study

Relevancy Credibility




Using general population data

General population vs. life insurance population
* Age prevalence
 Impact of underwriting

* Socio-economic status

— Dimensions to analyze population M| data:
« Causes of Death (CoD)

« Socio-Economic Status (SES)
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Causes of Death (CoD)
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Mortality improvement by CoD

Average Annual Ml Rate by COD
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Source: https://www.soa.org/globalassets/assets/files/resources/research-report/2019/us-population-mortality-observations.pdf
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Why is CoD important for Ml analysis?

US 2007-2017 COD Distribution - Population vs Munich Re
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Underwriting impact

Munich Re - Female FA<100K Munich Re - Female FA100K+
2012Q3-2017Q2 COD Distribution (NAAR) 2012Q3-2017Q2 COD Distribution (NAAR)
100.0% 100.0%
90.0% 90.0%
8 Others u Others
o 80.0%
Ll u Suicide ’ u Suicide
70.0% s Crime 70.0% uCrime
60.0% m Accidents 60.0% m Accidents
m Respiratory m Respiratory
50.0% 50.0%
nAlz uAlz
40.0% 40.0%
u Liver mLiver
30.0% = Diabetes 30.0% u Diabetes
20.0% = Stroke 20.0% = Stroke
10.0% = Cancer o = Cancer
NTe o
u Heart Disease ® Heart Disease
0.0% 0.0%

2534 5564

Attained Age Attained Age

85-94

3544 5564 65.74 7584 8594




®

Munich RE =

CoD key takeaways

« Consider target market for Ml assumption
* Fluid underwriting impact

» Accelerated underwriting impact ?
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Socio-Economic Status (SES)
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Why is SES important for Ml analysis?

 The cause for improvement is different for the rich and the poor
« Higher SES: medical advancements, healthier lifestyle

« Lower SES: accessibility to healthcare, clean water supply and waste

removal, growth in general standard of living
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Two methods to segment population data by SES

= County income
* Rank all US counties by historical
per-capita income
« Compare mortality rates from top
and bottom X% percentile
= Education
» Death certification education
attainment

» Exposure from US Census Bureau

nsack ol Lol

\

City Value for Life Expectancy in New York, NY

Ridgefield Park.

ey Fort Lee
Palisades Park

) Ridgefield

Cliffside Park =+

10002: 93.6 Years

Source: City Health Dashboard by NYU Langone Health
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Mortality rate by income

Female 2013-2017 g'x as a % of all CDC female population Male 2013-2017 g'x as a % of all CDC male population
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Mortality rate by education

Female 2013-2017 g'x as a % of all CDC female population Male 2013-2017 g'x as a % of all CDC male population
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Mortality rate by SES

Female 2013-2017 g'x as a % of all CDC female population Male 2013-2017 g'x as a % of all CDC male population
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Mortality Improvement rate by Education

Male Average M| By Education Female Average MI By Education
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Mortality Improvement rate by Education

Male Average M| By Education Female Average MI By Education
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Drivers for SES mortality segmentation
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Heart Disease

200% 600%
180% 550%
e =
160% — __—— 500%
2 140% 250%
©
g 120% 400%
‘=£ a
g 100% 350%
2 _AAv-—Q/‘_‘-/—. T
-
o - —
g /
&
60% 250%
40% 200%
20% 150%
0% 100%

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

e High School ===Bachlor's Degree =—#=Ratio




®

Munich RE =

Cancer (Non-Lung)
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Smoking Related Conditions
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Alcohol and Drug Related Conditions
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Key takeaways

Cause of death prevalence

Socio-Economic Status impact
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SOCIETY OF
ACTUARIES.

U.S. Population Mortality Observations

Updated with 2017 Experience

https://www.soa.org/globalassets/assets/Files/resou

rces/research-report/2019/us-population-mortality-
observations.pdf
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Article I: Analyzing Individual Life Insurance
Mortality Trends — Cause of Death Impact

https://www.munichre.com/us-
life/en/perspectives/mortality-studies/analyzing-ind-life-
ins-mortality-trends-cause-of-death.html

Article II: Socio-economic Status Impact

https://www.munichre.com/us-life/en/perspectives.html
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