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1 Introduction

The wide ranging impacts of COVID-19 on many sectors of the economy has caused
challenges for the seasonal adjustment of monthly and quarterly time series published
by the Office for National Statistics (ONS). At the same time these statistics, have
been particularly important for policy makers and those managing responses to the
pandemic. In this paper we discuss our response to managing the quality of time
series outputs produced by ONS. First, we discuss the principles used in the rapid
intervention for seasonal adjustment reviews where the time available to review series
is very short to ensure timely delivery of data for publication. Second, we describe the
seasonal adjustment and time series analysis of higher frequency time series that has
been conducted and published as experimental statistics to provide additional and
very timely information.
For the rapid intervention for seasonal adjustment reviews we focus our discussion
on reviews conducted for monthly time series for Retail Sales, Construction, Index
of Production and Index of Services, outlining the different challenges faced and ex-
amples of the interventions made to maintain as far as possible the quality of these
seasonally adjusted series. Up until recently, the highest frequency time series that
ONS seasonally adjusted and published was monthly, but early on in the pandemic,
ONS reacted quickly publishing a number of higher frequency time series to provide
important timely insights into different aspects of the economy. Here were describe
the seasonal adjustment of weekly Labour Force Survey data.

2 Seasonal adjsutment of monthly short-term statis-
tics

The main monthly short-term statistics include Retail Sales, Construction, the Index
of Production and Index of Services. Retail Sales is published less than a month after
then end of the reference period, for example March 2020 data was released 24 April
2020. Construction, Index of Production and Index of Services are published just
over a month after the end of the reference period, with March 2020 data released on
13 May 2020. While the UK officially went into lockdown due to COVID-19 on 23
March 2020, for some time series there was already evidence of extreme movements
and plans had been put in place to review data as soon as it was available.

2.1 Background

The main production systems for short-term statistics at ONS use the X-11 method
in X-13ARIMA-SEATS for seasonal adjustment. Following the European Statistical
System Guidelines on Seasonal Adjustment [1], the specification of parameters for
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seasonal adjustment are usually reviewed annually to ensure a careful balance be-
tween maintaining a high quality seasonal adjustment, and minimizing unnecessary
revisions. In a usual production round a partial concurrent update is used, whereby
any data transformation, the order of the ARIMA model, regressors, and the seasonal
and trend filters remain fixed, but the parameter estimates in the regARIMA model
are updated, as are the estimated components of the series. However, when there are
extreme and unusual movements in time series it may be necessary to intervene to
maintain the quality of the seasonal adjustment.

2.2 Rapid interventions

Interventions may include the use of additive outlier regressors in the regARIMA
model. However, the X-11 algorithm also includes outlier identification to ensure
robust estimation of the seasonal component. Therefore in some cases an outlier at the
most recent time point may not cause a large distortion to the seasonal adjustment.
For example, figure 1 shows clothing sales suddenly drop in March 2020, but the
difference between seasonally adjusted estimates with and without an additive outlier
is minimal. However, with a further extreme drop in April 2020, even with an additive
outlier in place for March 2020, without further intervention into the series the extreme
movement in April causes large and unwarranted revisions to the seasonally adjusted
series as can be seen in figure 2.

Figure 1: Retail Sales of Clothing in Great Britain, chain volume measure 2016=100,
January 2015 to March 2020. The intervention is to include an additive outlier for
March 2020

Each month it has been necessary to review all seasonally adjusted time series as
many have continued to have unusual movements due to COVID-19 and required in-
tervention. With additional and continued unusual movements in the series individual
series need to be assessed to decide whether to continue using additive outliers, or
whether the movements can be more parsimoniously be captured with level shifts,
temporary level shifts or other types of outlier regressors such as ramps. In the full
paper we elaborate briefly on the planning required to manage rapid interventions for
the thousands of time series that are directly seasonally adjusted in the production
of ONS economic statistics, and the principles, diagnostics and tools used in decision
making for rapid estimates using examples of the differing impacts of COVID-19 on
selected series from Retail Sales, Construction, the Index of Production and Index of
Services.
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Figure 2: Retail Sales of Clothing in Great Britain, chain volume measure 2016=100,
January 2015 to April 2020. The intervention is to include an additive outlier for
April 2020

3 High frequency seasonal adjustment

Data from the Labour Force Survey are published every month, with the main headline
data being rolling quarterly data, which is seasonally adjusted using the X-11 method
in X-13ARIMA-SEATS. Additionally an experimental monthly series is published
based on estimates from a state space model described in Elliott and Zong [2]. With
increased demand for timely information experimental weekly time series have been
produced by the labour market team. Some of these series, for example hours worked
are highly seasonal, and have been seasonally adjusted using an experimental method
for high frequency seasonal adjustment based on a TRAMO-SEATS philosophy and
implemented in an R [3] package being developed at the National Bank of Belgium
called rjdhighfreq, available from https://github.com/palatej/rjdhighfreq/releases.
In the full paper we elaborate on the challenges of seasonally adjusting weekly data,
especially given the time constraints for analysis and where it was decided to use a
forward factors approach rather than continual interventions using outlier variables.

4 Comparing high frequency to monthly estimates

In addition to publishing weekly labour market data ONS has introduced a new
fortnightly business survey (Business Impact of Coronavirus Survey), capturing busi-
ness experiences on a wide range of topics. This includes the impact of coronavirus
(COVID-19) on variables such as turnover, profits, stocks, workforce and business re-
silience. Early indications of the weighted estimates for Wave 7 to Wave 14 now allows
the comparison of trends in the BICS data with other economic indicators published
by the Office for National Statistics (ONS). Fortnightly turnover estimates from BICS
broadly reflect the published UK monthly gross domestic product (GDP) estimates.
This is despite the fact that BICS is published much earlier than the official monthly
GDP estimates.

5 Conclusions

The approach for rapid interventions has so far provided good quality seasonally ad-
justed estimates and minimized revisions. However, as the effects continue it remains
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to be seen what further issues will arise, and what further revisions to the interven-
tions already made will be required. For example, if the “new normal” causes a change
in the seasonal pattern, which it is not possible to see until we have at least three years
more data, then this changed seasonal pattern will cause large revisions. These would
be important revisions to make if required and keeping users of the data informed on
analyses will be important. For now we have ensured that the best quality seasonal
adjustment has been provided to users of the data.
Experimental high frequency data has been produced to measure various economic and
social statistics. Some of this data, such as BICS, has proved useful but is currently
too short to seasonally adjust. Other series such as the labour market data has been
seasonally adjusted to provide useful and timely data for analysts to make decisions
on the most up to date data possible.
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