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Time Series Background

• A set of observations measuring the same
phenomenon, each being recorded at a
specified time

• Time is usually at regular intervals, enabling
the measurement of change over time.
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Time Series Background

• A time series (Y) may be thought of having
three main components:

• Trend (C) - underlying long-term movement
• Seasonal (S) - factors that occur one or more

times a year, that are stable in size and direction
from year to year

• Irregular (I) - residual after trend, cycle and
seasonal component have been removed.
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Time Series Background

Data source: ONS
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Seasonal Adjustment

• What is Seasonal Adjustment?

• Seasonal adjustment is the process of removing
from a time series variations associated with the
time of year and/or the arrangement of the
calender

• Why do we apply Seasonal Adjustment?

• Primary interest of users is movements in time
series

• Removes predictable variation from time series
in order to aid interpretation.

6 / 23



Seasonal Adjustment

Data source: ONS
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The Moving Holiday Problem
• A holiday that does not fall in the same

period each year, for example:
• Chinese New Year
• Easter
• Eid
• Ramadan

• The movement of the holiday can have a
direct impact on aggregated time series data
and is a well-known calendar effect

• At the moment Easter is the only moving
holiday we account for.
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The Moving Holiday Problem
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Research Project

• Investigate other moving holidays:
• Chinese New Year
• Eid al-Adha
• Eid al-Fitr
• Ramadan

• Investigate alternative windows for
regressors

• Investigate alternative shaped regressors.
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Methodology: Current

• What current methodologies are in place?
• Currently only test and adjust for Easter
• Use three different windows: 1-day, 8-day and

15-day
• Windows cover build-up period only
• All methods assume a constant effect.
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Methodology: Easter

• Two new Easter regressors were built to
account for the UK Easter period:

• UKE1 - Covering the period Good Friday to
Easter Monday

• UKE2 - Covering the period from Monday before
Easter Sunday to the Friday following it

• These will be tested on 599 ONS time series.
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Methodology: Other Moving Holidays

• Eight new regressors were built to account
for each of Chinese New Year, Eid al-Fitr and
Eid al-Adha

• The regressors were made up of two
different shapes and four different windows

13 / 23



Methodology: Other Moving Holidays

• The shapes are:
• Shape 0 - which assumes a constant effect
• Shape 1 - which assumes a linear effect

• The windows are:
• ( 7 , 0 )
• ( 7 , 7 )
• (14 , 0 )
• (14 , 14).
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Methodology: Other Moving Holidays

• Only three new regressors were built to
account for Ramadan

• The first regressor, Regressor A, accounts
only for the month of Ramadan (with no
build-up period)

• The second and third regressors, Regressor
B and Regressor C, account for a 14-day
build up period to Ramadan (but not the
month itself)

• The first assumes a constant effect and the
second assumes a linear effect.
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Results: Easter
• 28% (167/599) of all series preferred a UK

Easter regressor
• Time series currently with an Easter[1]

regressor changed most often (almost two
thirds of cases)

• Time series currently with no Easter
regressor changed most infrequently (only
14% of cases)

• Of the two UK Easter regressors, UKE2 was
preferred most often (16% of cases vs. 11%)
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Results: Easter
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Results: Easter
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Results: Other Moving Holidays

• 290 time series were analysed for each
moving holiday - with results presented for
regressor vs. no effect

• The following are the percentages of series
preferring a moving holiday regressor over
no effect (not each other);

• 22% preferred Chinese New Year
• 32% preferred Eid al-Fitr
• 28% preferred Eid al-Adha
• 31% preferred Ramadan.
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Results: Other Moving Holidays
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Results: Other Moving Holidays
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Conclusion

• New regressors do have an impact on some
ONS series

• Eid al-Fitr was preferred most often (32% of
cases), closely followed by Ramadan (31%),
Easter & Eid al-Adha (both 28%) and finally
Chinese New Year (22%)

• Evidence not conclusive enough to put into
production.
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Further Work
• The main things to look at next:

• Applying the new regressors to alternative series
• Constructing and testing different shape

regressors (for example, Shape 2 regressors)
• Constructing and testing regressors of

alternative windows
• Using alternative diagnostics to assess suitability
• Considering the magnitude in the difference

between the lowest AICC value and the other
AICC values

• Analysing the interaction between moving
holidays (for example - between Ramadan and
the day after Ramadan, Eid al-Fitr ). 23 / 23


