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Short-tern forecasting and nowcasting

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

Problems:

« Data
 Methods

» Attention to short-term risk factors!
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Seasonality



Seasonality in mortality: first publications

Relative Monthly Frequencies (in %)
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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?

infected

Lethality: and detected

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

Mortality:

infected but undetected

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

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



“Deaths With” vs. usual Cause-of-death

Influenza deaths in England, 2016-2017 season
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Source: Danilova, Shkolnikov, Jdanov. HSE Webinar: COVID-19: Quantification



Excess mortality

Total number of deaths. France, 2000-2021
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Excess mortality
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What to compare?

Life expectancy at birth

79

78

77

76

75

74

73

72

71
2000 2005 2010

—@— Obseved
= 2019
- = = gverage 2015-19
- . = gverage 2000-19
—@— extrapolation

2015 2020

Russia,
females



1400

=4
SDR=1628 " Index year 2010
SDR=1292 Reference years 2003-09
1300 +
2009 2003
2005 2003
2003
1200 -
2004

2005
§ 1100 + 2010 2006
Q
&
5 2007
o
) I 2008
2009
900 + —2010
Baseline for 2010 referringto" —e—SDRr1
“TTthe same year
800 ——SDRr2
—e—SDRaretro
700 + . . ——SDRwy
Baseline for 2010 referringto
previous 7 years
600 +
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53
Week
1400
Index year 2020
Reference years 2013-19
SDR=1285
1300
2013
1200 +
2020 2014
2017
2015 2015
1100
SDR=1065 2016 2016
§ 2017
g 2018
o
2 2019
—2020
——SDRr1
——SDRr2
" . —e—SDRaretro
|___Baseline for 2020 referringto L AN X o L S -
the same year i o e o o ) SDRwy

Baseline for 2020 referringto
previous7 years

600
1 3 S 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 S1 S3

Week

What should be the baseline when calculating
excess mortality?
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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)



Age-standardized vs. crude excess death
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Age-standardized vs. crude excess death
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Annual vs. monthly vs. weekly statistics

Annual
Weekly

+ Standard tabulation _
+ Trace short-term fluctuations (e.g.

+ Easy interpretation epidemics)

- Big delay in publication + Minimal delay

- Do not reflect short-term fluctuations (e.g. due to epidemic) - Requires well developed statistical system
Monthly - Methodological challenges

+ Standard tabulation
+ Short delay
- Short term-fluctuations are smoothed

- Data privacy issues



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



Methodology for annual estimates of excess mortality

* 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

Data line

Annual data Weekly data Forecasted data
]- Excess mortality

\ j Weekly data

Y

Model fitting

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



Russia

[] Mortality deficit [[l] Excess mortality All available years — Reference level — Target year Additional coun
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Week-specific average, total deaths 2015-19 15%
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Week-specific trend, total deaths 2015-19 344 19%
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Bayesian (age-specific) 2015-19 382 21%
2010-19 318 17%

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



Life expectancy at birth, Russia
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Week-specific average, total deaths 2015-19 15%
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Data



Euromomo

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

- Pooled deaths Normal range ---- Baseline Substantial increase Corrected for delay in registration

All ages

Source: euromomo.eu

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.



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

THE WALL STREET JOURNAL.

Source: Johns Hopkins CSSE (deaths);
the organizations (ways to register deaths)
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Global cumulative Covid-19 deaths

Cumulative Covid-19 deaths: Italy (March 31):12,428

25

EU (April 30):104,778

USS. (April 30): 66,028

South Africa (July 31):8,005

Mexico (Oct. 31):91,753

Ireland (Nov. 30):2,053

March

«Italian statistical agency Istat compiles its
fastest-ever tally of deaths, finding 39%
jump from past years.

April

«Traffic to website of European Mortality
Monitoring Project, EuroMOMO, soars.
*EU statistical agency Eurostat begins
collecting weekly death data for 31
countries.

+CDC begins publishing weekly death data

for the first time.

May
*World Health Organization asks member
states for weekly death data and publishes

guidelines for rapid mortality surveillance.

June

+Human Mortality Database,a U.S-
German project started in 2000, begins
weekly death data in near-real-time for 19

[ countries.

July

*South African Medical Research Council
publishes exceptional study using weekly
death reports to identify spread and

impact of Covid-19 in the country.

September

+CDC and EuroMOMO begin
cooperating on excess-death
analysis.

October

*Mexico says an exceptional tally of all
deaths through Sept. 26 shows excess
mortality above 193,000, more than double
the number of test-confirmed Covid-19
deaths.

*Gates Foundation grants Unicef $3.24
million to develop a viable way to get
timely mortality data via celiphone surveys

in poor countries.

November

«Irish statistical office says a study begun
in March shows unofficial death-
registration website RIP.ie provides usable

data to track excess mortality.

December

+Bangladesh, which has never tracked
deaths quickly, releases preliminary results
of a rapid mortality survey begun in May

under UN/WHO guidance.
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Human

Mortality ﬂ Short-Term Mortality Fluctuation data series
y

Database
www.mortality.org VWHAT DATA PROVIDES THE STMFE?

1. Weekly original death counts (csv) Al B|C|D|E|F|G|H JK L 0 N 0 P | @
1 IDenmark
. 2 Death counts Death rates Quality
2. Weekly death counts & rates in standard 5 |Counivear WeelSex (044 [1564 (6574 (7504 (35 Total (004  [1564 |6574 [7584 8 [Tomal [soln
age grouns (EXCG') 4 |DNK 2007 1 m 2| 143 100 176 115 535 0.000201 0.004087 0.023597 0.079291 0.187783 0.010305 o
g g p 5 |pDnK 2007 1F 1| 102 89 186 259 £37|0.000105 0.002970 0.019190 0.060034|0.179901 0.012016 o
6 |DNK 2007 1b 3| 245 189 362 374 1173 0.000154 0.003533 0.021294 0.068286 0.182253 0.011169 o
3_ P00|ed f||e Wlth Weekly death counts & T DMK 2007 2 m 3 124 127 171 138 563 0.000301 0.003544 0.029969 0.077621 0.225340 0.010525 o
. & |DNK | 2007 2f 2 77| 94 202 271 646/0.000211|0.002242 0.020268 0.065199|0.188236 0.012186 o
rates In Standard age g rou ps (CSV) 9 |DNK 2007 2 b 5 201 221 373 409 1209 0.000257 0.002899 0.024900 0.070361 0.199309 0.011512 o
10 DMK 2007 3 m 3| 144 102| 166 107 522|0.000301|0.004115 0.024069 0.075352|0.174720 0.010036 o
1 |DNK 2007 3 f 2 80 86 142 231 541/0.000211|0.002329 0.018543 0.045233 0.160452 0.010205 o
12 |DNK 2007 3 b 5 224 188 308 338 1063 0.000257|0.002230 0.021182 0.058100 0.164710 0.010122 o
13 |DNK 2007 4 m 1 109 115 143 101 469 0.000100 0.002115 0.027137 0.064911 0.164922 0.009017 o
14 DMK 2007 4f 1 73| 89 151 239 5532 /0.000105 0.002125 0.019190 0.048733 0.165009 0.010432 o
15 |DNK 2007 4 b 2| 182 204 294 340 1022 0.000103 0.002625 0.022984 0.055459 0.165685 0.009731 o
16 |DNK 2007 S5 m 8 130 117 174 120 549 0.000203 0.003715 0.027609 0.078983 0.195947 0.010555 o
17 |DNK 2007 5 f 3 77| 91 164 226 561 0.000316 0.002242 0.019621 0.052933 0.156979 0.010583 o
15 |DNK 2007 S b 11| 207 208 338 346 1110 0.000565 0.002985/0.023435 0.063759 0.168608 0.010569 o
19 |DNK 2007 & m 3| 160 97 164 131 555 0.000301 0.004572 0.022889 0.074444 0.213909 0.010671 o
20 |DNK 2007 6 f 3 90| 73| 153 238 557/0.000316 0.002620 0.015740 0.049383 0.165314 0.010507 o
21 |DNK 2007 E b & 250 170/ 317 369  1112|0.000308|0.003605 0.019154 0.059797|0.179816 0.010588 o
22 |DNK 2007 7 m 3| 111 114 166 130 524 0.000301|0.002172 0.026901 0.075352 0.212276 0.010075 o
23 |DNK 2007 T f 3| 93 103 162 229 595 |0.000316 0.002853 0.022209 0.052288|0.159063 0.011224 o
24 |DNK 2007 T b € 209 217 328 359 1119 0.000308 0.002014 0.024449 0.061272 0.174943 0.010655 o
25 DMK 2007 2 m 2| 149 132 188 135 &0 0.000201 0.004258 0.031149 0.085333 0.220441 0.011651 o
L o 25 |DNK 2007 B f 4 97 99 192 258 650 0.000422 0.002824 0.021346 0.061971 0.179206 0.012261 o
Weekly revision Of a" pre||m|nary 27 [DNK 2007 b 6 246 231 380 393 1256 0.000303 0.003548 0.026027 0.071681|0.191512 0.011959 o
23 |DNK 2007 9 m 3| 142 126/ 200 154 625 0.000301 0.004058 0.029733 0.090785 0.251466 0.012017 o
d ata & addition a| new d ata 29 DNk | 2007]  9f 3/ 101| 69 183 275/ &31|0.000316|0.002940 0.014378 0.059066 0.191014 0.011903 o
3 Description AUS2 AUT BEL BGR CAMN CHE CHL CZE DEUTMP C

www.mortality.org Ready
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vorary . Short-Term Mortality Fluctuation data series

Database

www.mortality.org WHAT DATA PROVIDES THE STMF?

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

Weekly revision of all preliminary
data & additional new data

www.mortality.org

ENGLAND and WALES

Last update: 28.04.2021

. Coverage

The data series includes the whole population of England and Wales: All death events registered in
England and Wales among its residents, residents of other UK countries or non-UK visitors are
included.

. Time coverage:

2.1. First day: 01.01.2010 (week 1, 2010)
2.2, Last day: 16.04.2021 (week 15, 2021)
2.3. Frequency of updates by data provider: weekly

. Original data on deaths

3.1. Death datg

3.2.Time units: 7-day weeks.

3.3. First and last days in week: Saturday-Friday

3.4.First and last weeks in year: First week of a year is a full week completed from days of the
previous year. Last week of a year is a full 7-days week lasting until the last Friday of a year. The
remaining days are added to the first week of the next year. Week 53 is present in exceptional
years (2015 and eventually 2020) and they also include 7 days.

3.5.Age groups: 2000-2019: 0, 1-14, 15-44, 45-64, 65-74, 75-84, 85+, total; 2020: 5-year age groups
with age group below one and open age interval 85+, total

3.6.Sex: male, female, both sexes

3.7.Data restrictions and modifications: none

3.8.Data delaxs and corrections: 2020 and 2021 data are provisional, and therefore it may be revised
every week and corrected.

. Output data: aggregated from detailed original age groups
. Information on the data source and data provider

5.1. Data provider: Office for National Statistics (ONS)

5.2. Original copyright: © Crown copyright 2020; data may be reproduced free of charge in any
format or medium, under the terms of the Open Government License.

5.3. Date of last update: April 27, 2021

5.4. Link to the datasets: https://www.ons.gov.uk/ (accessed every Tuesday since 21.04.2020)

20




COVID-19 Death Counts, E&W
Deaths by Date of Reporting vs. Date of Death
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Human

vorary . Short-Term Mortality Fluctuation data series

Database
www.mortality.org VWHAT DATA PROVIDES THE STMFE?

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)



Human
Mortality

Database
www.mortality.org

ﬂn Short-Term Mortality Fluctuation data series

WHAT DATA PROVIDES THE STMF?

https://mpidr.shinyapps.io/stmortality/

o

ﬂ\ Short-term Mortality Fluctuations

The maost recent update is: 2021-04-30
The project's website: Human Mortality Dotabase 8 www.mortality.org B hmd@mortality.org

Human Mortality Database
HMD Twitter: ¥ User's Guide: H

Country or region

Italy -
Target year i
2020 -

Show other years
Measure !

Age-specific Death Rote, Ages 85+ =
Sex
Total Female Male

Reference period
@ Continuous O Multi-year

Reference years {

[ 2019 [ v

[_F

Reference level _i._

Research article DOI: 10.137 Ljournal pone. 0246663 || LXUI and public GitHub repository () by Laszlé Németh
Data for the last available weeks is preliminary and may be incomplete, please refer to the country-specific metadata for details. [3

ltaly

Week-specific Trends -

Week-specific Averages
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Summary statistics i

The selection in '.:ll'y_i-s_bet'.'.'een weeks 1 and 52 for the year 2020 compared to the period of 2011-2019.

Average Death Average, Average, ADR/Reference
Sex Difference Rate Target Reference {98
Total Mortality -1396.86 13966.10 1536295 -9.09
deficit
Total Excess 3438.10 1685023 1341213 2563
miortality
Female Mortality -1412.82 13284.08 1469691 -961
deficit
Female Excess 313469 1568644 1255175 24597
maortality
Male Mortality -1398.81 1526561 1666442 -8.39
deficit
Male Excess 4134.8% 19317.48 1518263 27.23

mortality

Clicked point infarmation _!.'_




Spatial inequality: Germany

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)
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Life expectancy losses in 2020, males

‘ & whole Russia, both sexes
-

Moscow -2.55
St. Petersburg -1.70

min -3.88 {Chechen Republic), max -0.98 (Magadan oblast)



