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COVID-19 UK cases and deaths: highly non-stationary
data requires robust forecasting methods

UK total confirmed cases 

2020 2021

1000000

2000000

3000000

4000000 (a)
UK total confirmed cases UK total deaths 

2020 2021

50000

100000

UK total deaths 

UK new confirmed cases 
smoothed 

2020 2021

0

25000

50000

(c)UK new confirmed cases 
smoothed 

UK new deaths 
smoothed 

2020 2021

500

1000

1500

(b)

(d)UK new deaths 
smoothed 

Jennifer L. Castle Robust Forecasting during Covid-19 ECB: 16 June 2021 1 / 11



A closer look at our forecasts

UK Trend 
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Current trend is estimated by taking moving 
windows of data and saturating by linear trends,
(so initially there are as many trends as 
observations). Select using econometric 
machine-learning algorithm, Autometrics. 

Selected linear trends averaged to give overall 
flexible trend.
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A closer look at our forecasts: current
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Trend and irregular are separately 
forecast using the Cardt method, 
damping the trend for forecasting. 

The seasonal is extrapolated and 
added to the forecasts for trend
and irregular.
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A closer look at our forecasts: current with 80% intervals
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80% uncertainty bands are given in the dotted lines
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A closer look at our forecasts: three days back
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Forecasts are also made commencing from up to 
three days back, adjusted to match the last known 
observation.
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A closer look at our forecasts: with average (adjusted)
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Black line shows average forecast from 
current and three days back. Differences
between black and red forecasts indicate 
shifts.
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Forecasting before a break
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Forecasts for Italian total deaths from 6 to 12 March 2020.
Source: www.doornik.com/COVID-19.
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Recovery from a break
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Forecasts for Italian total deaths from 7 to 13 March 2020.
Source: www.doornik.com/COVID-19.
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Forecast comparisons
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Forecasts: doornik.com/COVID-19, data: coronavirus.data.gov.uk, map: commons.wikimedia.org/wiki/File:Districts_of_England_(2019).svg

week-ahead forecast per 100,000 from 2021-06-01

No observations
No cases last week

<= 5 cases last week
7-day forecast per 100,000 from 2021-06-01:

0 - 3 cases 
5 - 6 cases 
9 - 15 cases 

16 - 30 cases 
31 - 60 cases 
61 - 150 cases 

151 - 300 cases 
301 - 600 cases 
601 -1500 cases 

1501 -3000 cases 
3001 -6000 cases 
6001-15000 cases 
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Forecast evaluation: Compare evolution of forecast performance with
other forecasts. Many forecasts now available but few available near
start of pandemic. Our forecasts fair well in comparison to
epidemiological model forecasts, particularly at start as not much
history to match evolution.
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3 month ahead forecasts of UK unemployment in 2020
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Furlough scheme introduced on 20 March 2020.
First lockdown lifted 15 June 2020. 
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3 month ahead forecasts of UK unemployment in 2020
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Our statistical forecasts perform well 
over the first lockdown period, but 
worsen when lockdown lifts and the 
furlough scheme is loosened.

First lockdown
     ends →

Forecast Origin →
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Unemployment rate 
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3 month ahead forecasts of UK unemployment in 2020

Econometric model forecasts  
Unemployment rate 
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Econometric model forecasts
predict substantial rise in unemployment
over first lockdown period which
doesn't initially materialize.
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3 month ahead forecasts of UK unemployment in 2020
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Policy intervention breaks constant 
relationships captured by economic 
model by artificially holding down 
measured unemployment rates 
(via furlough scheme).

Forecast Origin →
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The value of statistical forecasts

View forecasts from economic model as a useful counterfactual.

Three month period from April to June 2020 – 1.34m people
unemployed in UK.

In April 2020, econometric model predicted 1.55m people
unemployed for the same period.

Our statistical forecasting device predicted 1.32m people
unemployed.

Interpreting this difference as a scenario, whereby the level of
unemployment would have been 225,000 higher had furlough and
other related policies not been implemented, suggests economic
response was fundamental to holding unemployment down in
first wave of pandemic.

Forecasting under spotlight during pandemic.
But data is messy: need methods that can handle non-stationary
data subject to breaks, revisions and changes in policy.
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