


EXECUTIVE SUMMARY

1. A generalized model for use in pandemic modelling for life insurance:

Worldwide model to predict extra deaths as a result of COVID-19

Peer reviewed by other actuaries

Available on the SOA and Canadian Institute of Actuaries’ (CIA) websites
Excel-based model will little input required

Extra Deaths are illustrated per 100,000 by age and sex and in total by age for the
country selected.

Data taken from Johns Hopkins, CDC, WHO and Stats Canada.

2. Broader issues and ideas related to pandemic modelling: Q&A



CAVEATS

All models are wrong (some models are useful)
A model is only as good as the input
Use care when using this generalized model (as in any model)

The author takes no responsibility for the accuracy or completeness of the data
provided

This model may not be sold for commercial purposes and is free for all actuaries
to use

This model may not be modified without the author’s permission

Contact: terrynarine@actuwit.com



LIVE DATA

iso_code | location
AFG Afghanistan
ALB Albania
DZA Algeria
AND Andorra
AGO Angola
AlIA Anguilla
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ATG Barbuda
ARG Argentina
ARM Armenia
ABW Aruba
AUS Australia
AUT Austria
AZE Azerbaijan
BHS Bahamas
BHR Bahrain
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RAW DATA
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0.30%
0.30%
0.30%
0.30%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.80%
0.80%
0.80%

Male Inf
Rate

0.40%
0.40%
0.40%
0.40%
0.40%
0.60%
0.60%
0.60%
0.60%
0.60%
0.70%
0.70%
0.70%
0.70%
0.70%
0.90%
0.90%
0.90%

Age

70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

Female Fatality

rate
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Male Fatality Rate
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INFECTION RATE




FATALITY RATES




COUNTRY FATALITY RATE




POPULATION DATA




Input Area




STATISTICS




CRUDE DEATHS




EXTRA DEATHS PER 100,000




FOR CONSIDERATION

Update LiveData for latest information

Replace US population data with census data of other countries except Canada
Crude deaths ratio country fatality rate to US fatality rate

Extra Deaths not mortality rate

Upcoming research will give breakdown by province and Toronto, Montreal,
Vancouver

Use with valuation and pricing models

Testing with ORSA models



Links

Links to Useful
Information

provides insured to population influenza ratios broken down by sex

provides the live data

provides Coronavirus parameters

provides Coronavirus

statistics

CDC China data on infections and death by age for China, Wuhan and Hubei province


https://www.soa.org/globalassets/assets/files/resources/research-report/2020/connecting-emerging-covid-19.pdf
https://ourworldindata.org/covid-deaths
https://ccs.ca/images/Guidelines/Tools_and_Calculators_En/FRS_eng_2017_fnl1.pdf
https://www.worldometers.info/coronavirus/coronavirus-age-sex-demographics/
https://www.businessinsider.com/coronavirus-death-age-older-people-higher-risk-2020-2
https://epidemic-stats.com/coronavirus/
http://weekly.chinacdc.cn/en/article/id/e53946e2-c6c4-41e9-9a9b-fea8db1a8f51

INSURANCE IMPACTS

Auto insurance

Business Interruption

Health products

Travel Insurance

Investments

Directors and Officers

Capital

Overall cost to the insurance industry

Profitability impacts



INSURANCE IMPACTS
CONTINUED

General Insurance
Surety

Medical malpractice
Sales
Unemployment
Operations

Claims

Underwriting

Actuarial



HEALTH INSURANCE
EFFECTS

Increased claims — higher frequency and severity

Delayed claims

Currently issued policies did not price COVID-19 into the premium
Deferral of policyholder premiums

Delays in cancellation

Liquidity challenge — delays in premium while trying to pay more claims
Increased loss ratios?

Insolvency?



ROLE OF THE ACTUARY

Collect and manage data

Quantify the impact of COVID-19 when pandemic ends
Compare 2019 to 2020

Include in Stress Testing and ORSA work

Pricing and valuation

New products — Corona coverage

Additions to existing products

Pay-as-you-drive



Q&A /DISCUSSION

errynarine@actuwit.com



Q&A /DISCUSSION




