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Short-tern forecasting and nowcasting

• Data

• Methods

Problems:

Nowcasting is the prediction of the very recent past, the present, and the very near future state 
of selected indicators.

• Attention to short-term risk factors!





Seasonality



Source: Quetelet, 1838; from Rau, R. 2006

Seasonal distribution of deaths. Belgium, 1830s

Seasonality in mortality: first publications



Randomized short-term risk factors: 

epidemics, heatwaves, economic crises, etc.



Key indicators of epidemics

Spread of the disease:

How many are infected in the population? How it 
evolves in time?

Lethality:

How many of those infected will die? How it 
depends on age and sex?

Mortality:

How many deaths will appear in the population due 
to the disease outbreak? How will it affect mortality 
and life expectancy trends?

deaths

infected 

and detected

infected but undetected

not infected

Source: Danilova, Shkolnikov, Jdanov. HSE  Webinar: COVID-19: Quantification
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Source: Danilova, Shkolnikov, Jdanov. HSE  Webinar: COVID-19: Quantification



Total number of deaths. France, 2000-2021

Source: STMF series, Human Mortality Database, 2021
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Excess mortality



Total number of deaths. France, 2000-2021

Source: STMF series, Human Mortality Database, 2021

2021 2020
2003

Excess mortality

Excess deaths = Observed deaths – Expected deaths
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Notes. Baselines: aretro – alternative retrospective baseline; wy

- within-year baseline; r1 – conventional retrospective baseline 

(week-specific averages); r2 – conventional retrospective 

baseline (week-specific averages + trend).

Source: Shkolnikov, V. M.;  et al.: What should be the baseline when calculating excess 

mortality? New approaches suggest that we have underestimated the impact of the COVID-19 

pandemic and previous winter peaks. SSM-Population Health 18:101118, 1–13. (2022)

What should be the baseline when calculating 
excess mortality?



Age-standardized vs. crude excess death



Source: 

Islam et al (2021); 

http://dx.doi.org/10.1136/bmj.n1137

Age-standardized vs. crude excess death



Annual vs. monthly vs. weekly statistics

Annual

+ Standard tabulation

+ Easy interpretation

- Big delay in publication

- Do not reflect short-term fluctuations (e.g. due to epidemic)

Monthly

+ Standard tabulation

+ Short delay

- Short term-fluctuations are smoothed

- Data privacy issues

Weekly

+ Trace short-term fluctuations (e.g. 

epidemics)

+ Minimal delay

- Requires well developed statistical system

- Methodological challenges



Expected mortality: methods

• Extrapolation (e.g. average, weekly-specific trends, annual trend with weekly effects, …) of observed 

indicator (death counts, CDR, SDR, …). Works with weekly/monthly data

• Bayesian approach. Models total number of deaths or by age group. Works with weekly/monthly data

• “Standard” demographic forecast of mortality surface. Works with annual data



• Whenever possible, we use available annual estimates

• Using the available data series from 2005, we employed the Lee-Carter model to estimate 
expected LE and YLL in 2020

• We use the forecasted population exposures and observed weekly death counts to calculate 
observed death rates if annual estimates are not available

• Excess death were calculated as the difference between expected and observed number of 
deaths

Details in Islam N., Jdanov D., et al. (2021) 

Methodology for annual estimates of excess mortality

Data line

Annual data Weekly data

Weekly data

Forecasted data
Excess mortality

Model fitting



Method Period Excess deaths, thsd. %

Week-specific average, total deaths 2015-19 290 15%

2010-19 218 12%

Week-specific trend, total deaths 2015-19 344 19%

2010-19 346 19%

Bayesian (age-specific) 2015-19 382 21%

2010-19 318 17%

Lee-Carter (age-specific) 2005-19 366 20%



Method Period Excess deaths, thsd. %

Week-specific average, total deaths 2015-19 290 15%

2010-19 218 12%

Week-specific trend 2015-19 344 19%

2010-19 346 19%

Bayesian 2015-19 382 21%

2010-19 318 17%

Lee-Carter 2005-19 366 20%



Data



Euromomo

Before the COVID-19 pandemic, EuroMOMO received no more than a few hundred visitors per month, most of 

whom were researchers and data enthusiasts. During the first weeks of the pandemic, it gets an increase of 

2000%, that is 3 million visitors per month.

Weekly mortality data for 24 countries; launched in 2011 (work started in 2008)   

Source: euromomo.eu



STMF@HMD: Short-term Mortality Fluctuations

• The Short-term Mortality Fluctuations STMF database (STMF) is a new part of 

the Human Mortality Database launched in May 2020. 

• It provides data for scientific analysis of all- cause mortality fluctuations by 

weeks within calendar years. Our decision to establish this new data resource 

was primarily in response to the COVID-19 pandemic of 2019-21. 

• However, being able to look at short-term mortality fluctuations is becoming 

increasingly important because of the growing importance of 

seasonal/temporary mortality fluctuations that are driven by temperature 

extremes, seasonal patterns of influenza and other disasters. 



Covid-19 Is Speeding Up 
How Deaths Are Recorded
Daniel Michaels
Jan. 23, 2021 5:30 am ET

Source: Johns Hopkins CSSE (deaths);  

the organizations (ways to register deaths)
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Short-Term Mortality Fluctuation data series
TIMELINE OF DATA AVAIL ABIL ITY
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1. Weekly original death counts (csv)1. Weekly original death counts (csv)

2. Weekly death counts & rates in standard 

age groups (Excel)
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3. Pooled file with weekly death counts & 

rates in standard age groups (csv)

Weekly revision of all preliminary 

data & additional new data
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Short-Term Mortality Fluctuation data series
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1. Weekly original death counts (csv)

2. Weekly death counts & rates in standard 

age groups (Excel)

3. Pooled file with weekly death counts & rates 

in standard age groups (csv)

4. Description of data Formats and Methods

1. Weekly original death counts (csv)

2. Weekly death counts & rates in standard 

age groups (Excel)

3. Pooled file with weekly death counts & rates 

in standard age groups (csv)

4. Description of data Formats and Methods

5. Metadata
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Short-Term Mortality Fluctuation data series
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COVID-19 Death Counts, E&W 

Deaths by Date of Reporting vs. Date of Death  



1. Weekly original death counts (csv)

2. Weekly death counts & rates in standard 

age groups (Excel)

3. Pooled file with weekly death counts & rates 

in standard age groups (csv)

4. Description of data Formats and Methods

5. Metadata

6. Toolkit to visualize excess mortality        

(6 methods) 

Short-Term Mortality Fluctuation data series
WHAT D ATA PROVIDES THE STMF?
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https://mpidr.shinyapps.io/stmortality/

Short-Term Mortality Fluctuation data series
WHAT D ATA PROVIDES THE STMF?
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Week-specific age-standardized excess death rates during the Covid-19 pandemic across federal states of Germany (per 100,000)

Source: Kolobova, Jdanov, Jasilionis, et al. (2021)

Spatial inequality: Germany
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