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- R. Dale Hall, FSA, MAAA, CERA, CFA SEALIN 2018

= Managing Director of Research, SOA

» Society of Actuaries
= Mission: Through education and research, the SOA

P advances actuaries as leaders in measuring and managing
SOCIETY OF risk to improve financial outcomes for individuals,
W ACTUARIESe organizations, and the public.
= Vision: Actuaries are highly sought-after professionals

who develop and communicate solutions for complex
financial issues.

» Professional association serving 29,000 global members

4 — 8 June 2018, www.ica2018.org
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BERLIN 2018
= Launched November 2016
= Sponsored by AAA, CAS, CIA and SOA

= Objective overview of frequency of extreme weather events
and sea level change

» Updates released quarterly

» Latest Release in April 2018 on data through August 2017
(Meteorological Summer 2017)

= Wwww.actuariesclimateindex.orq
= www.indiceclimatigueactuaries.orq



http://www.actuariesclimateindex.org/
http://www.indiceclimatiqueactuaries.org/
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BERLIN 2018

» Create indices that reflect an actuarial perspective; are objective;
and are easy to understand without being overly simplistic

» Create one index that measures changes in climate extremes; and a
second index that relates those climate extremes to economic and
human losses

» Use the indices to inform actuaries in the insurance industry and the
general public on the impact of climate change, and the importance
of climate change to insurers

» Promote the actuarial profession, by contributing constructively
to the climate change debate

A = Canadian Institut SOCIETY OF
= Institute of ( canadien L ’ ACTUAR|E5®—
e\ \[ERICAN ACADEMY —— Actuaries des actuaires — -

of ACTUARIES
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» Variables — chosen given impact of extreme measures on
actuarial / catastrophe / insurance events

 High temperatures

 Low temperatures

 Heavy rainfall

 Drought (Consecutive Dry Days)
* High wind; and

» Sea level
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BERLIN 2018

= Data sources:

« GHCNDEX: www.climdex.org CLIMDEX
« GHCN-Daily:

www.ncdc.noaa.gov/oa/climate/qg
hcn-daily/

d Sea Level : = Climate Extremes
WWW- DsmSI .Orq/datalobtaininQ/ lnflices Definitions of the 27 core indices

. 1. FD. Number of frost days: Annual count of days when Th
* Wind:

www.esrl.noaa.qov/psd/data/qgrid
ded/datancep.reanalysis.html

MAIN MENU . .
Climate Extremes Indices

Currently the ET recommends 27 core indices (the 'ET
for the globe using the RClimDex/FClimDex software.

Let Thjbe daily minimum temperature on day 7 in year .
number of days where:

Th; < 0°C.

2. 58U, Number of summer days: Annual count of days whe
maximum temperature) > 25°C.

Let TXj be daily maximum temperature on day 7 in year |
number of days where:

TX; = 25°C.

3. ID. Number of icing days: Annual count of days when TX
maximum temperature) < 0°C.



http://www.climdex.org/
http://www.ncdc.noaa.gov/oa/climate/ghcn-daily/
http://www.psmsl.org/data/obtaining/
http://www.esrl.noaa.gov/psd/data/gridded/datancep.reanalysis.html

Construction of Actuaries Climate Index m%ﬁ}}-l_-

= Data collected across uniform 2.5° grid
across the USA and Canada; tide
gauges around ocean shorelines

= 2.5° grid = 275km by 275km at equator |

» Grid components for each climate
variable are summarized into indices for
12 natural regions, two countries, and
U.S and Canada in total

= Summarized indices are unweighted
averages of grid components

= Full Development and Design document:
http://actuariesclimateindex.org/wp-
content/uploads/2017/03/DevDes.Englis
h.9.17.pdf

=S

Standard

Devistions



http://actuariesclimateindex.org/wp-content/uploads/2017/03/DevDes.English.9.17.pdf
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BERLIN 2018

= Current period data -
Compared tO Standardlzed The Actuaries Climate Index
base distribution from
1961-1990

= “How anomalous are 2
current observations
compared to base period” " | lh|| | L

= Five year moving average
included for trend
reference SN PN et N S st

= Some variables more
variable than others
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Extreme Precipitation Index

1970 1980 1990 2000 2010

=S




_"TJ
Actuaries Climate Index Historical Values mgé}“_.

{/

?r/

BERLIN 2018
Extreme Wind Index
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= |nsurance product analysis BERLIN 2018

* Crop insurance
e Cat event correlations

» Regulator information and
education

= Potential uses of data as
localized levels

= Actuaries Climate Risk Index

= http://actuariesclimateindex.o
rg/fags/

ACTUARIES CLIMATE INDEX
INDICE ACTUARIEL CLIMATIQUE



http://actuariesclimateindex.org/faqs/
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. BERLIN 2018
= https://www.soa.org/research/topics/research-

emerging-topics/#climate

Climate

In this category of risk management studies and reports, you’ll find research that explores how climate risk may
affect the finance and insurance industries.

Predictive Modeling of Surface Temperature Extremes over North America with Actuarial Applications in y
View
SOCIETY OF

This project obtains ensemble simulations of surface atmospheric temperature over North America.

Managing Climate and Carbon Risk in Investment Portfolios

February 2018

This report focuses on analyzing and managing climate change and carbon risk in the equity investment
portfolios of insurance company and pension fund assets.

Climate, Weather, and Environmental Sources for Actuaries

April 2017

This report is a collection of sources that deal with the questions of how do scientists know, and what could
actuaries do regarding climate change, environmental risks, and weather.

Climate Sources for Actuaries

April 2017

This research will initiate the development of a repository of information regarding existing climate and
environmental sustainability research of interest to actuaries.

Actuaries Climate Index

Updated Quarterly

Determining the Impact of Climate Change on Insurance Risk and the Global Community Phase 1: Key

Climate Indicators
November 2012 13



https://www.soa.org/research/topics/research-emerging-topics/#climate

_'J']
Society of Actuaries Climate Research m-azﬁ'!}!'l_

. . . - DCDI IN N1 0

= SOA Climate and Environmental Sustainability (i o e et and . c_ . r

Research Committee | Climate Sources for Actuarics Resources index

: Index [Last updated [1/27/2017]

= Climate Sources for Actuaries T e e e e A
* https://www.soa.org/research-reports/2017/2017- Do T ercon,[fuep e T rmranmanat searen

climate-sources-actuaries/ e
= Mark E. Alberts, FSA, MAAA _

« Documents, Presentations and Web Pages on ] =

climate for actuaries to use SR S

Osberghaus Insurance in a High-Income Country report Economic Research

= Climate, Weather and Environmental Sources for Actuaries
= https://www.soa.org/research-reports/2017/climate- e T e T e T g e e il

weather-environmental-sources/ —— o
= Robert J. Erhardt, Ph.D., ACAS, Assistant Professor of
Statistics, Wake Forest University
* Sources of Data
Podcast

* Government and Industry Report Summaries

RESEARCH SOCIETY OF ACTUARIES PODCASTS FEED
INSIGHTS

> Research Insights - Climate, Weather, and Environmental S...

309 00:00:00 ~30 N Kl <> %)



https://www.soa.org/research-reports/2017/2017-climate-sources-actuaries/
https://www.soa.org/research-reports/2017/climate-weather-environmental-sources/
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Future Actuaries  Education & Exams  Professional Development  Research Professional Sections  Tools & Resources  About SOA
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Strategic Research Programs

The SOA Strategic Research Programs emphasize the skillset and
thought leadership of actuaries, and help provide insights to
members, stakeholders, and the public on socially relevant topics.

In support of the SOA’s 2017-2021 Strategic Plan, the SOA will focus its research efforts on five key Strategic
Research Programs. The SOA develops, creates and updates research covering retirement, mortality, health care,
technology and climate practice areas. These research areas bring together existing projects, resources and
materials, and combines with new research studies and papers to be developed over the next few years. Learn more
about the strategic research programs below.

Download Infographic

Aging and Retirement

Reviews the societal impact of aging populations and the solutions for mitigating risks.



https://www.soa.org/research-reports/2017/climate-weather-environmental-sources/

Studies climate trends and their impact on extreme and
catastrophic events.

Launch in 2019
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* https://www.soa.org/research/topics/research-

emerging-topics/#climate

Man, 26 February 2018
EXe®)Research Insights - Longevity 13 Conference
RESEARCH SOCIETY OF ACTUARIES PODCASTS FEED

» SOA Research Insights Podcast: g= B s i o e
http://soapodcasts.libsyn.com/ \Y

Interviews on location at the Longevity 13 Conference in Taipei, Taiwan in September 2017

309  00:00:00 @30 B B < O

t download: Research_Insights_-_Longevity_13.mp3
Research Insights -- posted at: 12:00zm COT

* More information: Research@soa.org



https://www.soa.org/research/topics/research-emerging-topics/#climate
http://soapodcasts.libsyn.com/
mailto:Research@soa.org
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