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1 Covid-19
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1 Covid-19

Covid-19 is the disease caused by the novel
SARS-CoV-2 virus†.

Covid-19 can be fatal. . .

†
The Novel Coronavirus Pneumonia Emergency Response Epidemiology Team

[2020].
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1 Covid-19

Logit(mortality) by age for confirmed covid-19 infection‡.
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‡
Own calculations using data from CCAES [2020] and ISS [2020].
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1 Covid-19

Covid-19 is the disease caused by the novel
SARS-CoV-2 virus†.

Covid-19 can be fatal. . .

. . .and its arrival was obvious in national mortality
statistics. . .

†
The Novel Coronavirus Pneumonia Emergency Response Epidemiology Team

[2020].
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1 Covid-19

Deaths in early 2020 as percentage of average in 2015–2019♣.
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♣ Source: own calculations using data from ONS [2020] and Istat [2020].
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2 Annuity portfolios
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2 Annuitant experience data

In-force
Cumulative 1st April

Portfolio deaths 2020

FRA 47,026 251,330
UK3 109,878 146,269
USA3 145,153 723,762

Data extracted in September 2020.
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2 Data

Average age of in-force annuitants.
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3 Non-parametric approach
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3 Definitions

{y + ti} is the set of distinct dates of death,

dy+ti is the number of deaths at date y + ti, and

ly+t−i
is the number of lives immediately before

y + ti.
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3 Data privacy

Only need:
I Date of annuity commencement,
I Date of annuity cessation, and
I Nature of cessation (death, withdrawal etc).

No personal data required.

GDPR does not apply.
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3 Nelson-Aalen estimator

Λ̂y,t =
∑
ti≤t

dy+ti

ly+t−i

(1)

µ̂y+t =
1

c

(
Λ̂y,t+c/2 − Λ̂y,t−c/2

)
(2)

where c > 0 is the bandwidth parameter.

See blog for more details.

www.longevitas.co.uk 14/31

https://www.longevitas.co.uk/site/informationmatrix/visualisingcovid19inexperiencedata.html
http://www.longevitas.co.uk


3 FRA portfolio
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See blog for more details.
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3 FRA µ̂2015+t, c = 0.2

2015 2016 2017 2018 2019 2020 2021
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3 UK3 µ̂2015+t, c = 0.2
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3 USA3 µ̂2017+t, c = 0.2
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3 Non-parametric estimator

Advantages:

Reveals seasonal variation.

Reveals mortality spikes

Requires no personal data.
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3 Non-parametric estimator

Drawbacks:

Smoothing understates shock.

Can’t disentangle shock from seasonal effect.

Doesn’t allow for risk factors.

Lose most recent c/2 years due to smoothing. . .

. . .and more due to IBNR.
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4 Semi-parametric approach
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4 Residual analysis

Fit a model with factors desired. . .

. . .and allow for season♠ and IBNR.

Plot deviance residuals by month.
Residuals should have:

I An approximate N(0,1) distribution,
I No trend or pattern, and
I Few values outside ±1.96.

♠ See Richards et al. [2020].
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4 FRA portfolio
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4 UK3 portfolio
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4 Residual analysis

The April 2020 residuals are. . .

7 standard deviations for the French portfolio.

12 standard deviations for the UK portfolio.
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5 Conclusions
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5 Conclusions

Covid-19 shock detectable in annuity portfolios.

Impact varies by portfolio.

Non-parametric tools don’t require personal data.

Residual plots noisy, but don’t smooth down shock.
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6 Legal matters

Longevitas is a registered trademark for Longevitas
Ltd:

in the UK (registration number 2434941),

throughout the European Union (registration
number 5854518), and

in the USA (Trade Mark Registration No.
3707314).
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