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I€PoP! Harvesting

Mortality displacement when a sudden shock eliminates
imminently a higher than anticipated number of individuals,
especially those that are expected to die soon.

The outcome, in terms of death counts or death rates, is a curve
with a sharp peak, corresponding to the excess deaths caused by
the shock, followed by a trough, reflecting the lack of deaths as the
expected individuals at risk have already been eliminated.
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[€PoP! COVID-19 Pandemic: A Natural Setup

» Mortality shock: pandemic (multiple waves)

» Data availability: daily/weekly/monthly

STMF (www.mortality.org)
MoCy (github.com/jschoeley /mocy)
COVerAGE-DB (www.coverage-db.org)

» Main task: calculate expected deaths


https://www.mortality.org
https://github.com/jschoeley/mocy
https://www.coverage-db.org

[€PoP! Expected deaths

Weekly death counts D; ~ Poisson(\;, ¢) with A\; = exp(&;).

1. 5-year average model (simple, but with low accuracy)
§i=ai+InE

2. Serfling method (accounts for time trends, seasonality)
& = aj+ Oiti + Y1,isin 25 Wi + 72,icos 25 Wi + +In E;

Extensions (used by Léger, Rizzi & Basellini 2025):
smooth trend & seasonality (SP-STSS, Eilers et al. 2008)
smooth trend & fixed seasonality (SP-STFS)

3. Latent Gaussian model
§i = a+ Fti + G} +Yepi) + Ok H€i +InE;
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Expected deaths: Accuracy

Scholey (2021), using weekly data, and Léger, Rizzi & Basellini
(2025), using monthly data, compared the accuracy of forecasts on
multiple countries. They arrived at a similar conclusion in favor of
a Serfling model with relaxed specification (assuming smoothness
as in SP-STFS or something else).

Both studies find, in general, little evidence in favor of harvesting,
no matter how expected deaths are obtained.



I€PoP! Delayed Effects (Work in Progress)

Is there something more we can do? Are there any delayed effects?

P4
Robust Frail
P1
b3 D2
Dead

Idea: Add another AR series to the linear predictor with order
equal to time elapsed from reaching peak, e.g., death counts
D; ~ Poisson(\;, ¢) with A; = exp(&;) and

i—T
. 2 2
§i = i+ [iti+71,iSINg5 Wi + 72,iCOS Ty Wi+ + > Vi n+InE;
n=1



[€PoP! What if we consider densities?

Suppose
» D, , = death counts in week w in epi-year y

» dwy =Dw,y/> Dy, is the density of deaths for that week,

y
normalized by the total deaths across years

» d,,, represents the five-year average of densities for week w
from year from year y to y + 4

» In the context of the COVID vyear, y*, we calculated the
difference (), we calculate the difference diff,, between the
density for week w in year y* and the five-year average density
(year average density, d, 5, for the same week.

» To smooth the variations in diff,,, we apply the
Nadaraya—Watson kernel regression.
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Ty T, Ts time

To determine T7 and T, we carry out global optimization by the
differential evolution technique (R library DEoptim).

T3, the inflection point occurring after T», is calculated by using a
combination of numerically estimated Hessians and applying the
Richardson extrapolation method, implemented through the
numDeriv package in R.
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Correlation between pairs of hy, hg, tp, tq, and t, (left panel), as
well as between pairs of hy, hq, tpqg = tp + tg, and t, (right panel)
based on the 14 studied populations.
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Further Steps

» Study model
D; ~ Poisson(\;, ¢) with \; = exp(&;) and &; given by

i—T
- 2 2 .
a;j+Fiti+71,iSingy Wi + 72,icos g5 Wi+ + > Yi&i—n+InE;
n=1

» Using individual data, estimate shares of people in different
states (Robust, Frail, Dead)

» Study what causes of death have been affected by COVID-19

» Study impact of COVID-19 on other subgroups (e.g., by
residence)
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