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0 — Seasonal adjustment: benefits and costs
Introduction

In an effort to promote the idea of best practioeseasonal adjustment, the European Statisticste8y
(ESS) and Central Banks with significant statidtibepartments have produced a set of guidelinessist all
levels of seasonal adjustment practitioners fromaes to experts.

These guidelines focus the technical frameworkwn &pproaches: TRAMO-SEATS (supported by
Banco de Espafia) and X-12-ARIMA (supported by theeBu of Census in the US) which are the most
commonly used within the ESS. This document do¢gliscuss their relative merits as both can be idensd
equally valuable (as is reflected in their wideggrese).

The guidelines are not just restricted to the sealsadjustment alone, they also cover the prefireat
of series, revision policies, quality, documentatiand specific issues related to limitations of seeal
adjustment, e.g. short time series.

Throughout this document, the reader will be presbmvith a step by step process with explanations
and reasons as to which options to take either anefysing individual series or when adjustingrgéanumber
of series for production purposes.

Each item describes 3 sets of alternatives, tke (f) representing the best approach to be aimetiea
second (B) is acceptable and may be a viable optigparticular if the first alternative is overlgsource-
intensive for the adjustment of mass volumes ofdatto deal with specific data characteristicg third
alternative (C) shows practices that are to bedmabi

The first objective of the guidelines is to mové m@bduction domains, both in Eurostat and Member
states, from practices listed under (C) to thosemenended under (B) and possibly (A). The implemigon of
alternative (A) could require a medium or long tgyrocess in order to adapt current practices tomesended
ones.

If the reader is interested in more details ofdpproaches put forward as well as the tools, retes
to selected articles and papers are provided.

Background

Sub-annual macro-economic statistics nowadays septea key tool for economic policy-making;
business cycle analysis/modelling and forecastihgwever, these statistics are often influenced dégssnal
fluctuations and other calendar/trading-day effestsich can mask relevant short and long-term mammof
the series and impede a clear understanding obeticrphenomena.

Consequently, many statistics are subjected toosehsadjustment. The main aim of seasonal
adjustment is to filter out usual seasonal fludareg and typical calendar effects within the movetsef the
time series under review. Usual seasonal fluctnatimean those movements which recur with similemisity
in the same season each year and which, on the dlalie past movements of the time series in guestan
under normal circumstances be expected to recur.

Fluctuations due to exceptionally strong or wea#seeal influences (for example, extreme weather
conditions or atypical holiday constellations) wibhntinue to be visible in the seasonally adjustedes to the
extent that they exceed, or fall short of, the ralrseasonal average. In general, other randompdisns and
unusual movements that are readily understandableconomic terms (for example the consequences of
economic policy, large scale orders or strikes) alo continue to be visible.

Seasonal adjustment also includes the eliminatfonatendar effects insofar as influences deriving
from differences in the number of working or traglidays or the dates of particular days which can be
statistically proven and quantified (e.g. publidithays, weekday on the last day of the month in ¢hse of
stock series).

In this way, the seasonally adjusted results deshotv “normal” and repeating events, they provide a
estimate for what is new in the series (changehettend, the business cycle or the irregular caorapt).
Therefore, seasonally adjusted data help to retheatnews” contained in a time series, which is ditémate
goal of seasonal adjustment.

Statistical agencies, central banks and othertitigths around the globe are engaged daily in sedso
adjustment and many resources are dedicated e¢oirfilt raw data. Indeed, seasonal adjustment ibcuof
perpetual debate in many respects, with many sahadjustment methods and tools still under devaknt.
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The debate is continuously evolving, with new diets and frontiers that are still under study. One
subject of debate focuses on advantages and disagdyes of seasonal adjustment, and the associakedaf
‘manipulation’ of the original and observed data.

Purpose of the guidelines
The guidelines aim to assist every level of sedsadjastment practitioners:

* Experts and academics who want to identify and sidjor all effects not relevant for economic
analysis, decomposing individual series for advwagcthe area of seasonal and non-economic
adjustment of time series;

» Experts who due to time pressures want to adjust set of series required to meet policy makers'
demands;

e Producers who are required to adjust thousanderi@sswithin a mass production of related timeeseri
(datasets) and require a comprehensive set ofiigins to follow.

Whatever the level of the practitioner, there asemonalities in the process which should be folldwe
provide a consistent framework for the processliaiing communication between practitioners whetit be
in the academic community, within the same insttubr amongst colleagues in the same team. Moreawe
most importantly for the ESS, the best practicesmmted by the guidelines should lead to a harmioisaf
national practices and thus, in the end to moresbBuropean aggregates. Finally, having a commoguiage
when discussing seasonal adjustment, will alsodwgras a matter of fact, the quality of the docutizugon.

Furthermore, there is a need to understand thetedferevisions on series, whether it is just teeision
frequency or if a revision to raw data impacts areatablished seasonal model. The guidelines isill aid the
design of a clear and transparent revision policyséasonal adjustment.

Finally, users want to know precisely how the seab@djustment has been performed, the adjustment
reliability and transparency, documented not onlythe output but also by the full specificationtbé seasonal
adjustment process. Adequate documentation providess and practitioners alike with the facilitypimperly
compare seasonally adjusted series.

Advantages, cautions, costs and risks of seasondjastment

Advantages
» Provide more understandable series for analysisatieng the “news” contained in the time series of
interest;

» Facilitate the comparison of long-term and shamtatenovements among sectors and countries;

* Supply users with the necessary input for busimgste analysis (i.e. output gap estimation), trend-
cycle decomposition and turning points detection;

» Apply quality control through both the input andtmut orientations, which will allow for better
comparability with other series and methods.

Cautions

e As seasonality is not precisely defined, seasodjaistement often depends on the 'a priori' hypothese
underlying the model chosen and the hypothesizea ganeration process (subjectivity of seasonal
adjustment). In particular, the seasonal and tlesmwlly adjusted component may vary from one
software to another and upon options chosen wittérsoftware;

* Quality of seasonal adjustment strongly dependguatity of raw data;

» Lower degree of comparability of data among coestand across statistical domains if clear rules an
policies are not defined/followed,;

* Many institutions have a requirement to produce smeslumes of seasonally adjusted data and
therefore it is wise that the practitioner decidesthe relative importance of the series to thesuse
before deciding on the amount of time that theyuthdedicate to each series;
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e Users of seasonally adjusted data should be awatetheir usefulness for econometric modelling
purposes needs to be carefully considered.

Costs and risks of SA

» Seasonal adjustment is time consuming, significamputer/human resources must be dedicated to this
task;

A common and well defined IT structure for seas@ujiistment is a strong requirement;

» Inappropriate or low-quality seasonal adjustment ganerate misleading results and increase the
probability of false signals (credibility effects);

e The presence of residual seasonality, as well ar-@woothing, is concrete risks which could
negatively affect the interpretation of seasonatljusted data.

Recommendations

Seasonal adjustment is proven as to be a usefufdo@conomic analysis; however data producers
should consider all the advantages and disadvastafjseasonal adjustment and define a clear prioduct
strategy before starting a large scale seasonabtmignt process. Seasonal adjustment must be pedoonly
when there is a clear statistical evidence and@woaninterpretation of the seasonal/calendar effect

They should be well aware that making any seasamdélor calendar adjustment on series which do not
show any evidence of such effects is an inapprtgstatistical treatment. It must be clearly statest some
series can be only characterized by calendar sffedithout seasonal ones. In this case only thendale
adjustment will be appropriate. Furthermore othexies can be characterized only by seasonal efteth®ut
significant calendar ones; in this case only thesseal adjustment filtering must be applied.
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1 -PRE-TREATMENT

1.1 — Objectives of the pre-treatment of the series

Description

Most of seasonal adjustment methods and softwaimmats the seasonal component using linear proesdur
and filters: ARIMA models, moving averages, regm@ssanalysis, state-space models, etc. These lioeds
are optimal under precise hypothesis but havesaste weaknesses:

. They are not resistant, i.e. they are sensititeeqresence of atypical values (outliers);

. They are not robust, i.e. they are sensitive toraisgpecification of the underlying model.
The main objective of the pre-treatment of the eseris to ensure a reliable estimation of the sedson
component. This is done in particular by detectargl correcting the series for data and/or compsnent
sometimes called “non-linearities” that could hamje estimation of the seasonality.

Outliers are a clear example of data that coulohgily affect the quality of the seasonality estenaRAMO-
SEATS and X-12-ARIMA have built-in procedures tdets and correct the series for various kinds dliens:
impulse outliers, transitory changes, level stefts

Economic time series are usually recorded each m¢ot each quarter) but months (or quarters) ate| no
equivalent. In particular, they have neither theasdength nor the same composition in number osdaliese
specificities, strictly linked to the calendar, neffect the raw data. For example, one more Sagurda month
can explain an increase in the retail trade turnoVRAMO-SEATS, X-12-ARIMA, as well as some other
software, have built-in procedures to detect andect the series from these calendar effects (igrday and
Easter effect). They can also take into accounionalk specificities (religious and civil holidayshrough
specific regressors.

It should be noted that a part of the calendarceifeseasonal (the length of most months repéself every
year, the catholic Easter falls more often in Apiéin in March, etc.) and that the correction esged in the
calendar component should only concern the nomsehpart of the effect, whereas the seasonalgidtie
calendar influences should be assigned to the saesomponent. It is also important to note that dmalyst
has very few doubts about the future of the calemdach is periodical of a period of 2800 yearsefidfore, a|
good estimation of the trading-day effect will leadbetter forecasts of the raw data and more estsdhsonal
estimates.

Other effects, such as temperature, school holidaydge holidays etc. may explain the short-tewhadviour
of a series but series should not normally be ctetefor these effects. The decision has to be made by
case. The impact of these effects could be analiwespecial needs. In particular the temperattigceis in
large part seasonal and the future of the non-seagmart is very uncertain. In these condition&jng into
account such an effect in the modelling of theeseciould result into large revisions in the recatties of the
seasonally adjusted series.

Most of the statistical tools used in seasonal stdjent procedures rely, in one step at least ohthgstment,
on the stationarity of the series. The stationantymean can usually be achieved by differencinge
stationarity in variance may require a transforomatf the series. TRAMO-SEATS and X-12-ARIMA progi
the user with an automatic test for log-transforamatThe result of this test will also guide theoie of the
decomposition scheme.

==

Options

* Running a detailed pre-treatment;
* Running a pure automatic pre-treatment;
* Not to do a pre-treatment of the series.

Alternatives *

A) A detailed pre-treatment for at least the magp@rtant macroeconomic indicators.
B) Pure automatic pre-treatment.
C) No pre-treatment.

* A) Best alternative; B) Acceptable; C) To be alexl
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1 -PRE-TREATMENT

1.2 — Graphical analysis of the series

Description

A first graphical analysis of the series provides analyst with some useful information on how ¢of@rm the
seasonal adjustment, how to choose the parameatdrsegeals possible problems in the data. Thisyaisa
could be performed using basic graphs or a vest finn of the seasonal adjustment software usirfigutte
parameters.
The analyst could then collect information on:

» The length of the series (series shorter than &yamnot be adjusted with the recommended sea:

adjustment packages);

» The presence of strange values (zeros or outliersxamples) or problems in the data;

e The structure of the series: presence of a trentbcypf a seasonal component, volatility etc.;

e The presence of possible breaks in the seasonaVioein;

» The decomposition scheme (additive, multiplicative)
More sophisticated graphs, like the spectrum or dhéocorrelograms, could provide information on
presence of a seasonal component and/or a tradingftect.
This first analysis could be time consuming wheweay large number of series must be analyzed, thigt
relevant at least for the most important series.

sonal

the

Options

e Use of basic graphs in the time domain;

 Use of more sophisticated graphs, including thectspm and the autocorrelograms, after a suitable

transformation of the series;
» Use of an automatic run of the seasonal adjustsw@tware.

Alternatives *

A) A detailed graphical analysis, based on basiplgs, autocorrelograms and spectra, is recommeaidedst
for the most important series to be adjusted. @halysis should be complemented with a first exgitoy run
of the seasonal adjustment software on the compétef series.

B) A first graphical analysis, possibly using arplexatory first run of the seasonal adjustment\gafe, is
performed on most important series and, whenevssipie, on all of them.

C) No first exploratory analysis of the importamriss is done. In this case, the quality of thesgpal
adjustment strongly relies on the accuracy andraglee of automatic procedures and tests to detelctarrect
for problems in the data.

* A) Best alternative; B) Acceptable; C) To be alexl

ESS Guidelines on Seasonal Adjustment 7 -



1-PRE-TREATMENT

1.3 — Calendar adjustment

Description

The structure and compositions of calendars cactffconomic activities in different ways. Thesteds, if
not properly corrected for, can cause a misspetiio of the ARIMA model and compromise the ove
quality of the seasonal adjustment. Calendar effiggtically include:

- the different number of working days in a speaifionth or period

- the composition of working days

- the leap year effect

- moving holidays such as some national holidaystdeaRamadan, etc.

The first three effects will be treated in 1.3.liletthe last one is treated in 1.3.2. It is impotte note that
part of calendar effects is seasonal so thatriénsoved by the standard seasonal adjustment fil@akendar
adjustments within the pre-treatment of seasonalsaident have then to deal only with the non-sealspart
of effects mentioned above.

all

Options

» Perform calendar adjustment on all series showiggificant and plausible calendar effects within
statistical robust approach, such as regressioReyARIMA, available in the most recent seasq
adjustment tools;

* Perform calendar adjustment with non-standard ssizdi approaches, different from those mentio
above;

e Use proportional adjustment;
e Do not perform any kind of calendar adjustment.

nal

hed

Alternatives *

A) RegARIMA approach, with all checks of signifiaanand plausibility of effects.

B) Regression approach based on the (provisiomafjular component (e.g. X-11Regression included-iR-
ARIMA).

C) Proportional adjustment, other adjustment oradpustment at all (when this leaves evidence oéruddr
effects) as well as calendar adjustment of allkesewniithout any checking for the significance aralplbility of
effects.

* A) Best alternative; B) Acceptable; C) To be alex
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1 -PRE-TREATMENT

1.3.1 — Methods for trading/working day adjustment

Description

Trading/working day adjustment aims at obtainirgeasonally adjusted series whose values are indepeof
the length and the composition in days (nhumber @ndays, Tuesdays, etc/number of working days
weekend days) of the month/quarter.

It should be noted that the length and day-of-wemkiposition of the month/quarter is partly seasoMrch
has always 31 days and has, on average, more Mentlap February. Since the seasonal part is alr
captured by the seasonal adjustment filters, itkhoot be removed during calendar adjustment. \igekor
trading-day effects - in the narrow sense - shth#defore be associated to the non-seasonal ptre @fffect.

The leap-year effect is the non-seasonal partefahgth of month/quarter effect. The non-seaspatl of the
day-of-week composition of the month/quarter caresémated by the deviation of the number of wagkam
trading days from their long-term monthly/quartedyerage. Quite accurate estimates of these lony-
averages can be computed on a calendar whose lisrgthultiple of 28 years.

Working or trading-day adjustment is recommended deries in which such effects can be detected,
plausible and are statistically significant. Praddhat an accepted method of adjustment (usuaéiybased or]
an estimated model) is used, this should greatyae or eliminate the effects in the more recearseThe
method should not result in frequent large revisiminen additional data become available, if it ddteis an
indication that the method’s estimates are noalbddi.

and

pady

te

are

Options

» Correction within proportional working day adjustmie- in this case, the effects of trading days
estimated by counting the proportion of them inrenth/quarter;

* Regression correction - in this case, the effectrafling days is estimated in a regression framiew
Within the regression approach, the effect of trgdiays can be estimated by using a correctiortht®
length of the month or leap year, regressing thiesen the number of working days, etc.;

* RegARIMA correction, same as before but with an MRIstructure for the residuals;
* No correction.

are

Alternatives *

A) RegARIMA approach, with all pre-tests for numhdrregressors, length and composition of montleckh
of plausibility of effects (sign and size of estierh coefficients), etc. The working/trading day wstinent
should be done for those time series for whichehsrstatistical evidence and an economic ratiof@le¢he
existence of calendar effects.

B) Regression approach based on the (provisiomafjular component (e.g. X-11Regression included-iR-
ARIMA).

C) Proportional adjustment, other adjustment oadjustment at all (when this leaves evidence afitigdays
effects in the adjusted series). In this cass, likely that the ARIMA modelling of the series Wie affected.

* A) Best alternative; B) Acceptable; C) To be alexl
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1 -PRE-TREATMENT

1.3.2 — Correction for moving holidays

Description

Adjustment for moving holidays aims at obtainingemasonally adjusted series whose single-point sadue
independent of particular calendar effects whidlofe a complex pattern across years. Catholic antiddox
Easter, for example, may have differing effects ramighbouring months or quarters, and can then c
problems for the interpretation of data in the rhenor quarters they affect. Hence, when such affapt
detected in a time series, and are non-negligibie,recommended to try to correct for them, ieecalculate
and remove estimates of their effects.

These effects may be partly seasonal: the Catkalgter, for example, falls more often in April tHarMarch.
Since the seasonal part is already captured bgahsonal adjustment filters, it should not be rezdoduring
the calendar adjustment. Usually, the non-seaspasl of the moving holiday effect can be estimalsd
removing from the regressor its long-term monthigiderly average.

ause

Options

e Correction within proportional number of day adjusent;
* Automatic correction;

» Correction based on an estimation of the duratich@moving holidays effects;
* No correction.

Alternatives *

A) RegARIMA approach, with pre-tests for Easter atiter moving holiday effects. Definition of thenfgth of
moving holiday effect on the basis of results a-psts. Check of plausibility of effects.

B) Regression approach based on the (provisiomafjular component (e.g. X-11Regression included-itR-
ARIMA).

C) No tests/correction for the above effects, despiiagnostic evidence of such effects or propodic
adjustment.

* A) Best alternative; B) Acceptable; C) To be alex
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1 -PRE-TREATMENT

1.3.3 — National and EU/euro area calendars

Description

National and EU/euro area calendars can be usedafendar adjustment in order to take into accdhbat
national and EU/euro area specificities. Some sedsaljustment programs, in particular TRAMO-SEAA®I
X-12-ARIMA, allow integrating those calendars eithhirough regressors or as supplied functionality
perform the detection and correction of calendfaces.

An EUl/euro area calendar, built from national cdbas, i.e. by averaging the national numbers okimgror
trading days using appropriate weights, can be idersd as an alternative in cases of direct ses
adjustment of raw EU aggregates. Additional nafimadendars can be used in the above mentionedrsalg
adjustment tools. To create and maintain natiomal Buropean calendars is not an easy task and
effectiveness is strongly depending on their ragattel accurate maintenance.

Member States are encouraged to compile, maintaih ippdate their national calendars or, as a min
alternative, to supply an historical list of publimlidays including, whenever possible, information
compensation holidays. Moreover they should prgvideadvance, the calendar for the year t+1 or
corresponding holidays list.

N.B. The unavailability of such information may peodise the possibility for Eurostat and Membetestdo
achieve the objective of the guidelines for caleratjustment

ona
S
their

mal

the

Options

» Use of default calendars;
» Use of national calendars or the EU/euro area daleas appropriate;
» Definition of series not requiring calendar adjusih

Alternatives *

A) The use of national calendars is recommendddeaMember State level or for European aggregateny

an indirect approach is chosen. The use of EU/auza calendars is recommended when a direct agpisac

chosen for the seasonal adjustment of Europearegaigs in particular if national calendar adjustedes are
not available, incomplete or of insufficient sttiial quality. The calendar information used shduddavailable
to the public (at least upon request).

B) Use of default calendars (defined within theltobosen for seasonal adjustment), complementednb
historical list of national public holidays to bercected for (through the use of appropriate regmes.

C) Use of default calendars, without any referettcaational and European public holidays, as waslino
calendar correction despite diagnostic evidenaatendar effects.

\

* A) Best alternative; B) Acceptable; C) To be alex
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1 -PRE-TREATMENT

1.4 — Ouitlier detection and correction

Description

Outliers are abnormal values of the series. Thay manifest themselves in a number of ways, the 1
important being impulse outliers (abnormal valuessblated points of the series), transitory changeries of
outliers with transitory effects on the level oktkeries), and level shifts (series of innovatiatiiers with a
constant and permanent effect on the level of ¢hies).

Seasonal adjustment methods, usually based on linedels, are likely to be severely affected bypghesence
of such outliers which should therefore be deteeted replaced before estimating the seasonal deddza
components in order to avoid a distorted or biassgumation of them. However, outliers should remasgible
in the seasonally adjusted data (unless they camsbeciated to data errors), because they giveniation
about some specific events (like strikes etc.).ré&toee, the outliers should be reintroduced intitree series
after having estimated the calendar and/or seasmmponent (which is the normal procedure in TRAM
SEATS and X-12-ARIMA). This means that outliers doedata errors in the raw data have to be cormle
before starting the seasonal adjustment procedure.

Oultliers are not easy to manage, especially aetiteof the series when it is difficult to distinglia turning
point from an outlier.
TRAMO-SEATS and X-12-ARIMA both have an automatiogedure to detect outliers and to correct forrt
effect. Shortening the time span or changing thecal value of the statistical tests may help forgood
modelling of outliers.

See also item 5.2 for definition/treatment of perbhtic series.

nost

cte

nei

Options

e Types of outliers to be considered for pre-testing;
* Removal of outliers before seasonal adjustmerdtiged out;
* Including the most important outliers in the regies model as intervention variables.

Alternatives *

A) The series should be checked for outliers dedént types (see description). Once identifiedliens due to
data errors should be corrected in the unadjusted) (data before pre-treatment. Remaining outkieuld be
explained/modelled using all available informati@utliers for whom a clear interpretation existg(estrikes,
consequences of changes in government policytdgrrehanges affecting countries or economic aretis)
are included as regressors in the model; partiaitantion should be paid at the end of the series.

B) As A), but with a completely automatic procedtoedetecting outliers according to available ool

C) No preliminary treatment of outliers.

* A) Best alternative; B) Acceptable; C) To be alexl
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1 -PRE-TREATMENT

1.5 — Model selection

Description

Model selection pertains to: criteria to select éippropriate model for pre-adjustment and seasmjaktment
or forecast extension for seasonal adjustment; Mesus non-log specification of the model; order
differencing for seasonal and non-seasonal pae; afsadditive or multiplicative components; stadiak
checking of the adequacy of the estimated modellyais of decomposition on the basis of the charedel;
etc.

The relevance of this item is quite different if deal with model-based methods or non-parametgs.on
See also item 5.2 for definition/treatment of pevbhtic series.

Options

* Automatic model selection;
» Model selection based on a set of predefined mpdels
 Manual model selection.

Alternatives *

A) Automatic selection within a large number of ratelaccording to the options of the tool, afterotfireg for
model adequacy using standard statistical tesgs g@rmality, heteroskedasticity, serial correlatietc.) and
spectrum diagnostics. Then use of manual modettsahefor important or problematic series.

B) As before, but with a completely automatic prehoe.

C) Selection based on restricted number of preaddfimodels that have not been tested for adequilaythve
set of series being adjusted.

* A) Best alternative; B) Acceptable; C) To be alex
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1 -PRE-TREATMENT

1.6 — Decomposition scheme

Description

The decomposition scheme specifies how the vagougponents - basically trend-cycle, seasonal alehdar
component and irregular — combine to form the aagiseries. Usually, the decomposition schemg
multiplicative (either pure multiplicative or logiditive), because in most economic time seriesptagnitudes
of the seasonal component appear to vary propaitioto the level of the series. Depending on th&ure of
the seasonality several different schemes are tisedidditive and the log-additive (offered by b®RRAMO-

SEATS and X-12-ARIMA); the multiplicative and thegudo-additive (offered by X-12-ARIMA only).

For series with trends in both the mean and théamee (presence of heteroskedasticity) the logtaed
decomposition seems to be the most appropriate whereas when only trend in the mean is preseat
multiplicative decomposition is generally used.

TRAMO-SEATS and X-12-ARIMA provide the user with antomatic test for log-transformation. The res
of this test will also suggest the choice of theataposition scheme.

For series with zero or negative values the additlecomposition is automatically selected by sedls
adjustment procedures whatever it is the underlyéad decomposition scheme.

The choice of the decomposition scheme and thecehwii the differencing orders aim to achieve sretiy
autocovariance function. These two decisions hdnee greatest impact on forecasts and on model-b
seasonal adjustments and trend-cycle estimates.

IS

th

ult
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Options

e Automatic decomposition scheme selection;
e Manual decomposition scheme selection after grapmespection of the series;

» For series with zero or negative values, addingpastant to make the series positive and select
appropriate decomposition scheme;

» For stationary series (with no trend in mean andamance) the additive decomposition has to beseho

the

Alternatives *

A) Automatic decomposition scheme selection usipgrapriate criteria (e.g. information criteria) exft
graphical inspection of the series. Special ingasitbns for non positive series (i.e. adding a tamtsbefore
testing for the decomposition scheme and checkiagmpact on the seasonally adjusted series). Uswoual
selection for more problematic series.

B) Fully automatic decomposition scheme selectisingiinformation criteria.

C) Use of fixed decomposition scheme (e.g. muttidlive for positive series, additive for non pagtseries).

* A) Best alternative; B) Acceptable; C) To be alex
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2 -SEASONAL ADJUSTMENT

2.1 — Choice of seasonal adjustment approach

Description

TRAMO-SEATS and X-12-ARIMA are currently the mostremonly used seasonal adjustment approagd
TRAMO-SEATS is based on a parametric approach wKil&2-ARIMA is based on a non-paramet
approach. Structural time series models represesasonable alternative, provided they allow faoaplete
calendar and outlier treatment and include an aatecget of diagnostics. The consistent use of areomrset of
seasonal adjustment packages will improve transpgrand comparability of seasonally adjusted tireges
across countries.

hes.
ic

Options

e X-12-ARIMA;
*  TRAMO-SEATS;
e  Structural time series models.

Alternatives *

A) TRAMO-SEATS, X-12-ARIMA together with well-docuemted and stable interfaces to these tools sh
be used for seasonal adjustment. The choice beth@AMO-SEATS and X-12-ARIMA can be based on p
experience, subjective appreciation and charatiterisf the time series. Production tools shouldipdated on
a regular basis after satisfactory testing. Methamuts tools versions currently used in data prodacthould be
clearly communicated to users.

B) Use of structural time series models based owlsaneous representation of the unobserved compooé
the series. The chosen software has to estimagadal and outlier effects with diagnostics forcainponents
and effects. For mass data production the chodémase should offer automatic modelling proceduies can
reliably identify the presence of the effects memid.

C) Use of other production tools.

ould
ast

* A) Best alternative; B) Acceptable; C) To be alexl
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2 - SEASONAL ADJUSTMENT

2.2 — Consistency between raw and seasonally adjedtdata

Description

It is unrealistic to assume that seasonality ignagéover the whole year (either calendar or finaficespecially
in a multiplicative decomposition model with evalgi seasonality, calendar effects and outliers. fioissible tg
force the sum (or average) of seasonally adjust¢al over each year to equal the sum (or averaggeafaw
data, but from a theoretical point of view, theseo justification for this.

The disadvantages in forcing equality over the yedween the seasonally adjusted data and thedatam(e.g.
sum or average) are:

» Bias in the seasonally adjusted data, especiallgravttalendar and other non-linear effects
relevant;

e The final seasonally adjusted data are not optimal;
» Additional post-processing calculations are reqlire

The only benefit of this approach is that therecamsistency over the year between adjusted anchahg
seasonally adjusted data. This can be of partidalarest when low-frequency (e.g. annual) benckingr
figures officially exist (e.g. National AccountsaBince of Payments, External Trade, etc) wheresuseeds
for time consistency are stronger.

are

%

Options

» Do not apply any constraint;
»  Apply constraining techniques;
» Constrain the equality over the year of seasoralysted data to original data (e.g. sum or a@rag

* Constrain the equality over the year of seasoraldjysted data to calendar (only) adjusted data ¢em
or average).

Alternatives *

A) Do not impose the equality over the year tordne and the seasonally adjusted or the calendastadj datg
(e.g. sum or average).

B) Forcing the equality over the year between thlerdar adjusted and the seasonally and calenjlzsted
data (if significant calendar effects are presemt)alternatively between original and the only seady
adjusted data under particular circumstances, eeguirements from users. In this case, recogn
benchmarking methods should be used.

C) Always impose the equality over the year betwdenseasonally and calendar adjusted data anchiié
data (e.g. sum or average) or use a benchmarldhgitpie that leaves residual seasonality.

sed

D

* A) Best alternative; B) Acceptable; C) To be alexl
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2 - SEASONAL ADJUSTMENT

2.3 — Direct versus indirect approach

Description

Direct seasonal adjustment is performed if all tiseeies, including aggregates, are seasonally tedjum an
individual basis. Indirect seasonal adjustmenteifggmed if the seasonally adjusted estimate foma series|
is derived by combining the estimates for two orendirectly adjusted series. The direct and indiresue is
relevant in different cases, e.g. within a systentiroe series estimates at a sector level, or agdien of
similar time series estimates from different gepbiaal entities. Whether it is more appropriateise direct of
indirect seasonal adjustment is still an open doesiNeither theoretical nor empirical evidencefomnly
favours one approach over the other.

For an informed choice between the direct andritlzéct approach users should consider:

» Descriptive statistics on the quality of the indir@nd direct seasonally adjusted estimates, lkeg.

smoothness of the component time series, residaalonality tests on the indirect seasonally adju
estimates, and measures of revision;

» Characteristics of the seasonal pattern in the oot time series;

» User demand for consistent and coherent outpytscedly where they are additively related.

ste

Options

» Direct approach where the raw data are aggregatddhe aggregates and components are then dir
seasonally adjusted using the same approach amdasef Any discrepancies across the aggrega
structure are not removed,

» Direct approach, as described above, with theildigton of discrepancies across the aggregatiactire.
If the discrepancies are small enough, it is pdsdiapply appropriate procedures to ensure adtstiti

e Indirect approach where the seasonal adjustmertoofponents occurs using the same approach
software, and then totals are derived by aggregaticghe seasonally adjusted components;

e Mixed indirect approach where the seasonal adjustmEecomponents occurs using different approag

and software, and totals are derived by aggregatidhe seasonally adjusted components without gimou

information on options and parameters used.

ectly
tion

and

hes

Alternatives *

A) Users should carefully consider the applicatafreither direct or indirect and make an informdubice
relating to all known requirements. The direct aygmh is preferred for transparency and accura@gaislly
when component series show similar seasonal patt@ime indirect approach is preferred when compisn
series show seasonal patterns differing in a sagmf way. The presence of residual seasonalityldralways
be checked in all of the indirectly seasonally athd aggregates.

B) The use of either the direct approach associatddbenchmarking techniques to remove discremsnar
the indirect approach is acceptable for consistezgyecially when there are strong user requiremfemt
consistency between lower and higher level aggesgéd.g. additivity). The presence of residual ceality
should always be checked in all of the indirecgsonally adjusted aggregates.

C) Any other alternative approach which is not éstesit or transparent for all individual time serie

* A) Best alternative; B) Acceptable; C) To be alex
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2 - SEASONAL ADJUSTMENT

2.3.1 — Direct versus indirect approach: dealing Wi data from different agencies

Description

Seasonal adjustment can be performed at differeagmgphical aggregation levels (horizontal aggregat
This case is relevant for European aggregates,hwdmie usually derived as an aggregation of corredipg
national ones. The issue of direct versus indirethe case of geographical aggregation has a getatance
for users who consider the consistency betweerggisgated and aggregated data as a priority edlpefoia
their forecasting exercise.

Options

» Seasonal adjustment can be performed either by lmrcaentral statistical institutions (e.g. NSlsda
Eurostat) on disaggregated series with the sambatedand software, and then totals derived by t
aggregation (decentralized or centralized indieggiroach);

« Alltime series, including geographical aggregases,seasonally adjusted on an individual basis;

e« Same as before, but aggregation constraints impesgubst by means of multivariate benchmark|
techniques;

» Each geographical component is seasonally adjuptessibly with many different methods and softwa
and the seasonally adjusted geographical aggregetederived from the seasonally adjusted comper
(mixed indirect approach).

n

heir

ng

ire,
ent

Alternatives *

A) The direct approach is recommended for transmareeasons, under the condition that geograpl
component series show similar seasonal patterndrandse of lack of harmonisation in the use ofome
approaches. The centralized indirect approachcgmenended for special cases where it has beendagrat
seasonal adjustment should be delegated to theatisetl agency. The decentralized indirect appreachalso
be considered in the presence of a satisfactoryedegf harmonisation of national seasonal adjustn
practices and if component series show seasonterpsdiffering in significant ways.

B) In the presence of strong users requirementsonsistency (i.e. additivity) between European aggtes
and national ones, the decentralized indirect egugrim presence o satisfactory degree of harmonisation
national seasonal adjustment practices can beaalsepted even when national series show similasosed
patterns. However, indirectly adjusted Europeanreggfes should be checked for the presence ofuids
seasonality.

C) The use of the mixed indirect approach.

ical

nen

of
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* A) Best alternative; B) Acceptable; C) To be alex
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3 -REVISION POLICIES

3.1 — General revisions policy

Description

Revisions of seasonally adjusted data take placésMo main reasons. First, seasonally adjusted ahaia be
revised due to a revision of the unadjusted (reat.dThese revisions of unadjusted data may beethdt of an
improved information set (in terms of coverage andéliability). Second, revisions of seasonallyuated data
can also take place because of a better estimélte gleasonal pattern due to new information pexlioly new|
unadjusted data and due to the characteristicheofilters and procedures removing seasonal arehdat
components. As far as revisions are solely basedesninformation, they are mostly welcome. However
seasonal adjustment it may be the case that jstnmore observation results in revisions of the @ealy
adjusted data for several years, which sometimefises users.

The challenge is to find a balance between the faetthe best possible seasonally adjusted dapecesly at
the end of the series, and the need to avoid uni@porevisions that may later be reversed (thdetiaff
between the precision of seasonally adjusted datdheir stability over time).

Prior to developing a revision policy, consideratineeds to be given to the needs of users and roesqu
available to implement the policy. The policy stibalddress at least the following: the frequency rahative
size of revisions due to seasonal adjustment; teeigion of the seasonally adjusted data, the fieréd over
which the raw data have been revised and the saktip between the timing of publication of revisdo the
seasonally adjusted data and publication of thisigns to the raw data.

It is important that the revision policy is as codr@ and transparent as possible and that it shailtbad to the
publication of sub-optimal seasonally adjusted dathich could mislead users interpreting the ecanom
picture.

Options

* Revise seasonally adjusted data in accordanceawitbll-defined and publically available revisiordipy
and release calendar;

* Revise both raw and seasonally adjusted data bettwee consecutive official releases of the relepse

calendar;
» Revise seasonally adjusted data only once a ydepandently of any revisions of past raw data;

* Revise seasonally adjusted data once a year ifrpmsidata do not change when a new observatign is

added, or revise seasonally adjusted data whepagtraw data are revised;

« Do not use any official release calendar and/ofoper revisions on an irregular basis and/or doreuise
at all.

Alternatives *

A) Revisions to seasonally adjusted data are publishedccordance with a coherent, transparent [and

officially published revision policy and releasdesaar, that is aligned with the revision policydatie
revision calendar for the unadjusted data. Renssio the seasonally adjusted data should notleased
more often than releases of the raw /unadjusteal ddte public are informed about the average rewssi
of important seasonally adjusted macroeconomiabées which have been observed in the past.

B) Revisions to seasonally adjusted data are publishedccordance with several independent revig
policies that apply to particular data releases.

C) No revision of seasonally adjusted data, absen@ aéar and public revision policy, as well asiges
leading to the publication of misleading informatifor the current period.

* A) Best alternative; B) Acceptable; C) To be alexl
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3 -REVISION POLICIES

3.2 — Concurrent versus current adjustment

Description

The way in which seasonally adjustment is carriedhas implications for the revisions of seasonatljusted
data. There is a range of possible strategiesxtiemes of which are as follow:

» Current adjustment

The model, filters, outliers and regression paransedre re-identified and the respective paramersdactors
re-estimated at appropriately set review periodse $easonal and calendar factors to be used tstadju
seasonal and calendar effects new raw data in-ketife review periods are those estimated in theiquis
review period and forecasted up to the next reyieviod.

» Concurrent adjustment
The model, filters, outliers, regression paramedgeesre-identified and the respective parametedstactors re-
estimated every time new or revised data becomiéabla

The current adjustment strategy minimises the feqy of revisions and concentrates the revisionislgnan

the review period. The concurrent adjustment sgsatpenerates the most accurate seasonally adjdatadat
any given time point but will lead to more revissprmany of which will be small and perhaps in oppgps
directions.

Both of these extreme strategies have drawbackseXample, the current adjustment strategy cath teaa
lack of precision in the estimation of the latedjuated figures and the concurrent adjustmentegyatan lead
to a high instability of the seasonal pattern. Efane, in practice, other balanced alternatives/beh these twg
extremes are followed in order to cope with datecHjrities and aiming to provide good quality astjuent:

« Partial concurrent adjustment
The model, filters, outliers and calendar regressoe re-identified once a year and the respeptvameters
and factors re-estimated every time a new or revilsga becomes available.

» Controlled current adjustment

Forecasted seasonal and calendar factors deriged dr current adjustment are used to seasonallystatdja
new or revised raw data. However, an internal chegerformed against the results of the “part@aurrent
adjustment”, which is preferred if a perceptibléfetence exists. This means that each series niete
seasonally adjusted twice. The approach is onlgtigable for a limited number of important series.

A full review of all seasonal adjustment parametgreuld be undertaken at least once a year andenbe
significant revisions occur (e.g. annual benchmark)

Options

e Current adjustment with regular annual review;

» Current adjustment with review less frequent thaa year;
» Concurrent adjustment;

» Partial concurrent adjustment;

» Controlled current adjustment.

Alternatives *

A) When past data are revised for less than twosyaad/or new observations are available, partintarrent
adjustment is preferred to take into account the imformation and to minimise the size of revisiahg to the
seasonal adjustment process.

However, if the seasonal component is stable enocagftrolled current adjustment could be considdce
minimise the frequency of revisions. In this caséull review of all seasonal adjustment parameséiauld be
undertaken at least once a year.

When revisions covering two or more years occuofaerved in national accounts) mode |, filtergliets and
regression parameters have to be re-identifiedededtimated.

B) Current adjustment with a full review every year
C) Current adjustment without annual review as waeltoncurrent adjustment.

* A) Best alternative; B) Acceptable; C) To be alexl
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3 -REVISION POLICIES

3.3 — Horizon for published revisions

Description

As a rule, when seasonal factors are re-estimateddasonally adjusted results from the beginninbeotime
series change. These changes may be, but do rexsaeity have to be, published in their entiretwoTactors
speak in favour of always carrying out a revisioonf the beginning of the series: the methodicallntical
treatment of all values and the fact that the datmn of the seasonally adjusted results is eagyntderstang
and to replicate. It is, however, questionable Weeta current newly added figure really containsvant
information for significant revisions of the estitism of the usual seasonal fluctuations in previdesades. Ag
a way of balancing the information gain and thasien horizon, the revision period for the seaslyredjusted
data is often, in practice, limited. As a broaderubarring serious model misspecification, a revigperiod
between 3 and 4 years longer than the revisiorogdar the unadjusted data can be a sensible chearethe
earlier period, seasonal factors could be frozdrs Thoice takes into account the extent of remisiof raw
data (e.g. National Accounts) as well as the nooal/ergence properties of seasonal adjustmeetsfilt
TRAMO-SEATS output indicates how fast the revisa®treases as additional observations become aeai
as well as the size of the revision. Combining twe, an optimal length of the revision period cam
established, if desired, for each series.

For the X-12-ARIMA case, the information provideg Hiagnostics — such as the Sliding Spans and
Revision History, together with the propertiesué filters employed, may inform the choice of tipprapriate
revision horizon.

In situations where the raw data are revised frbe ldeginning of the series (e.g. changes in: difirs,
nomenclatures, sampling scheme, etc.), the ergasonally adjusted series should be revised.

Options

» Define the extent of revisions according to thecffdties of the series based on the informatioont
TRAMO/SEATS and/or X-12-ARIMA,;

e Limit the revision period for the seasonally adfastesults to 3-4 years (preferably 4) before #wsion
period of the unadjusted data and freeze the dldi;

» Revise the entire time series in the event of estewnation of the seasonal factors;
* Revise the whole series in case of major revisomeaw data;
e Do not perform any revision.

Alternatives *

A) The revision period for the seasonally adjuddath must at least cover the extent of the raw datigion
period. Due to the property of filters, it is nofdijaacceptable to revise the seasonally adjusted ftam a
point 3-4 years before the beginning of the revigieriod of the unadjusted data; earlier data shbelfrozen.

B) Revise the whole time series, irrespective efrévision period for the unadjusted data.

C) Do not revise, revise only the last year datasewise for a shorter period than the revisioniqeefor the
unadjusted data.

* A) Best alternative B) Acceptable C) To be avaide
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4 - QUALITY OF SEASONAL ADJUSTMENT

4.1 — Validation of seasonal adjustment

Description

Seasonal adjustment is a complex statistical datdrhent which needs accurate monitoring beforedhealts
are accepted. In order to ensure that seasongllgtad data are of good quality they have to bilatdd using
a wide range of quality measures. Among others,atheence of residual seasonal and/or calendartesc
well as the stability of the seasonally adjustetiepa has to be carefully assessed. The validati@easonally

adjusted data can be performed by means of segesphical, descriptive, non-parametric and paramet

criteria included in the output of the seasonalsijent program. If possible this could be complete with
graphical diagnostics and additional statisticatd®btained from external statistical packages.

Options

» Use an detailed set of graphical, descriptive, parametric and parametric criteria defined to chibek
suitable characteristics of seasonally adjusted; dat

» Restrict validation to the use of standard measmr@gosed by different seasonal adjustment tools;
» Use only graphical inspection and descriptive stias to validate the seasonal adjustment.

Alternatives *

A) Use a detailed set of graphical, descriptivap-parametric and parametric criteria to validate $kasonal
adjustment. Re-do the seasonal adjustment witliferelt set of options in case of non-acceptancessilts.
Particular attention must be paid to the followsuitable characteristics of seasonal adjustmergsser

- absence of residual seasonality

- absence of residual calendar effects

- absence of an over-adjustment of seasonal arddal effects

- absence of significant and positive autocorretafor seasonal lags in the irregular component

- stability of the seasonal component

In addition, the appropriateness of the identifieddel used in the complete adjustment proceduraeldhme
checked using standard diagnostics and some atllittwnsiderations. An important consideratiorhist the
number of outliers should be relatively small, awod unduly concentrated around the same periodeoy¢ar.

B) Use only default criteria defined within the fdifent tools to validate the results and, if vaiiola fails, re-
run the seasonal adjustment as in alternative A).

—

C) No validation of performed seasonal adjustmantge of only a basic set of graphical and desedp
statistics to validate the seasonal adjustment.

* A) Best alternative; B) Acceptable; C) To be alex
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4 -QUALITY OF SEASONAL ADJUSTMENT

4.2 — Quality measures for seasonal adjustment

Description

Both TRAMO-SEATS and X-12-ARIMA provide a wide ram@f quality measures, together with graphical

and spectral analysis. The measures reflect, extant, the different underlying philosophies orickithe two
approaches are based; nevertheless they includmlaen of common measures.

The full model-based structure of TRAMO-SEATS ingglithat diagnostics on the appropriateness of toeh
are particularly important. Further, the model-lthstructure can also be exploited to provide aoloi
insights into the quality of the decomposition asfeid (for example, size of the innovation in thassmal
component, SA series estimation error, standamt @frthe revision and of the growth rates, siguaifice of

seasonality, ...) which extend in a natural way tedasts of the components. The output of TRAMO-SEAT
also provides summary tables which contain diage®stnd quality measures. These tables can beaméd

abnormal values or errors can be picked up. In Way, identification of problematic series can hdyf
automatic.

X-12-ARIMA supplies a large set of quality measurefiecting the particular structure of the methwith an
essentially parametric pre-treatment part and lg fubn parametric seasonally adjustment one. Thesdity
diagnostics have to be used to assess the resedchfstep of the seasonal adjustment processt¢ges.2 for
definition/treatment of problematic series). Diagtio checking of the regARIMA model, performed tigh
various analyses of the residuals from model esiimaand diagnostic checking of the seasonal aijeist are
included in the output. In particular, the outpub\ygdes 11 summary statistics to judge the qualftgeasonal
adjustment.

Options

» Use the full set of diagnostics and graphical faed to assess the whole process of seasonaltadjns
This is particularly appropriated for the treatmehindividual series;

» Use a selected set of diagnostics and graphiciadigdor massive treatment of data;

» Complement the set of available diagnostics by tamdil measures and tests to achieve a more rd
quality assessment;

» Do not use any quality measures for seasonal aagugtassessment.

Alternatives *

A) Use all available quality measures, perhapspiemented with measures not yet included withinttod,

to achieve a more robust quality assessment. Incéise of treatment of large numbers of series, amse

appropriate selection of diagnostics, includindeast the following aspects: significance and plality of
calendar adjustment coefficients, presence and aurab outliers by type, model fit, absence of rasid
calendar effects, absence of residual seasonaliyer smoothing.

B) Use only the quality measures already providgthe program or a subset of them.

C) No quality measures are used to evaluate sabadjustment.

* A) Best alternative; B) Acceptable; C) To be alex
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4 - QUALITY OF SEASONAL ADJUSTMENT

4.3 — Comparing alternative approaches and strategs

Description

Even though TRAMO-SEATS and X-12-ARIMA provide theiwn quality measures many of them are sha
and it is possible to construct a wide set of commoality measures. Work to that effect has beah
continues to be done at the US Bureau of CensuR@XTAT, and the Bank of Spain. The use of a se
common quality measures should be particularlyuisghen comparing seasonally adjusted data obtdiye
different methods (i.e. TRAMO-SEATS, X-12 ARIMA) dfor under different strategies (e.g. direct ver|
indirect, current versus concurrent).
The set of common diagnostics should contain theviing measures:

- M-statistics

- Roughness measures (R1, R2, smoothness of trefelayd of seasonal components)

- Spectral diagnostics

- Revisions analysis (history of revisions, slidimpgss)

- Presence of seasonality (e.g. Kendall and Friedidanjey Canova Hansen)

ared
an
t of

Sus

Options

« Use a common set - as wide as possible - of quali#gsures to compare alternative approaches
strategies, complementing it with quality measgmscific to each approach;

» Use only common diagnostics for both approaches;
» Use specific quality measures for each approach.

and

Alternatives *

A) Use of common and specific measures/diagnofidicassessing and/or comparing the quality of attBve
seasonal adjustment methods and strategies.

B) Use a subset of common quality diagnostics.

C) Use specific diagnostics to each software orquoality measures/diagnostics to compare the qualit
alternative seasonal adjustment methods and siateg

* A) Best alternative; B) Acceptable; C) To be alex
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4 - QUALITY OF SEASONAL ADJUSTMENT

4.4 — Metadata template for seasonal adjustment

Description

It is important that seasonally adjusted data aprapriately documented using a standard formatsipty in
line with the SDMX (Standard Data and Metadata Exgje) guidelines currently under adoption. Seas
adjustment metadata will be very useful not only éxchange of information within the ESS and

dissemination purposes, but also to monitoringithplementation of the seasonal adjustment guidglire
template, designed to record in a standard formnteéadata on how seasonal adjustment is perforime
different groups of series, is included in the Axane

The metadata template should be attached to eaahiedease and kept regularly updated.

pnal
for

0 f

Options

* Use the version of the standard template for SAadadt as presented in the Annex;
* Include seasonal adjustment information into ex¢gstandard metadata files.

Alternatives *

A) Use of the template for seasonal adjustment deétain the Annex possibly for all groups of seesat
least, for the most relevant ones. The informatiivthe metadata template has to be regularly uddateeflect
changes in the seasonal adjustment process.

B) Include seasonal adjustment information wittna éxisting reference metadata files.

C) No methodological information is supplied foasenal adjustment.

* A) Best alternative; B) Acceptable; C) To be alexl
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5 -SPECIFIC ISSUES ON SEASONAL ADJUSTMENT

5.1 — Seasonal adjustment of short time series

Description

For some series that are too short to be seasadjligted using either TRAMO-SEATS or X-12-ARIMA |3
possible to adjust them using alternative, lessdsted, procedures. For series that are long entmugin X-12-
ARIMA or TRAMO-SEATS but remain quite short (3-7ans), some instability problems can appear. Several
empirical comparisons have been done to investitegteelative performance of X-12-ARIMA and TRAMO-
SEATS on short time series.

As a general rule when the series are shorterdhaen years, the specification of the parametezd fes pre-
treatment and seasonal adjustment has to be cheoeesl often (e.g. twice a year in order to deahwite
higher degree of instability of such series).

Options

» Do not adjust time series when they are shorter tha minimum requirement for TRAMO-SEATS and [X-
12-ARIMA,;

e Use of alternative procedures to seasonally agjustt time series;

» Re-specify all parameters involved in the pre-treait and seasonal adjustment of short series nfit@e (0
than in the standard case;

e Conduct comparative studies on the relative perfmge of TRAMO-SEATS and X-12-ARIMA when
series are 3-7 years long;

» Inform users about instability problems when segiesshorter than 7 years.

Alternatives *

A) Series shorter than 3 years should not be sa#lgadjusted. Seasonal adjustment of short times¢3-7
years) should be performed, whenever possible, stahdard tools. Moreover back-recalculated tinéese
(even non-official) should be used to extend thraa and stabilise seasonal adjustment when treegetiable
for estimating a seasonal component. Simulationsetative performances of the existing standardstdor
adjustment of short series should be carried owers) should be informed of the greater instabitify|
seasonally adjusted data for short series, andettiads used. Clear publication policy rules shdddiefined.
The settings and parameters for seasonal adjusshentd be checked more than once per year.

B) Do not perform any seasonal adjustment of cghitart (3-7 years) time-series.

C) Use of non-standard tools for short time series.

* A) Best alternative; B) Acceptable; C) To be alexl

ESS Guidelines on Seasonal Adjustment - 26 -



5 -SPECIFIC ISSUE ON SEASONAL ADJUSTMENT

5.2 — Treatment of problematic series

Description

Some series can be characterised by very speeiftarfes such as:

1) High non-linearity, which does not allow thendification of a model with acceptable modellinggihostics,
even by shortening the series;

2) Absence of a clear signal due to the preseneeduafminant irregular component, (e.g. small oseasonal
peaks in the differenced (and logged, if appropjiatiginal data);

3) Unstable seasonality (e.g. visible in graphmanconsistent adjustments from overlapping spHrdata);

4) Large number of outliers compared with the laraftthe series (i.e. more than 10% of irregulan{);

5) Heteroskedasticity (in the series/componentsichviis not restricted to a few calendar months dicty
cannot be avoided by deleting some early yearsi@f, deaving enough data for model estimation.

These series cannot be submitted to standard sdasdjnstment; ad hoc treatment should be carngdbmth
in terms of software and set of options. The qualftseasonally adjusted data will depend on tliglsility of
the strategy adopted.

Options

e Seasonally adjust only recent years of the sefiedeleting earlier data makes it possible to fing
model/adjustment of reasonable quality;

» Perform ad hoc seasonal adjustment for all probiiersaries;
» Perform ad hoc seasonal adjustment only when pradile series are relevant;
e Perform no ad hoc seasonal adjustment.

Alternatives *

A) Seasonal adjustment is performed for problemsgiges. A case by case approach to seasonal radjus
should be preferred to a standard one. The literathe manuals and experts should be consulteddier to
develop a solution. Users should be informed ofatthepted strategy.

B) Seasonal adjustment is performed only on relepamblematic series, when failure to adjust thesees
leads to residual seasonality in important higlesel aggregates. Other problematic series areetteiat a
standard way.

C) Seasonal adjustment performed in automatic waglf series.

* A) Best alternative; B) Acceptable; C) To be alexl
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6 - DATA PRESENTATION ISSUES

6.1 — Data availability in databases

Description

Outputs associated with the seasonal adjustmepegsoshould be stored within a secure and usabdbata®
environment. The minimal time series outputs timaidd be stored are: raw data, seasonally adjwkead and
time series identifiers. Additional outputs thatultb be stored include: related time series outpuish as
calendar adjusted data, trend-cycle data, seaactaks, associated metadata relating to seasoljiadtenent
parameter options and prior corrections. The datlslould be secure but accessible for the purpafs
producing and storing time series estimates. Theedtinformation may be used as part of a disseinimg
strategy and should be accessible to users onsgguevided there are no confidentiality issues.

A

Options

» Storage and availability of raw and seasonally stéj data;

» Storage and availability of additional time seegputs (e.g. prior corrections, working day adjdstiata);
» Storage of all associated metadata informatiortingldo an individual time series;

» Storage of data vintages to enable revision arsmlysi

Alternatives *

A) Systematic storage of raw, seasonally adjustedi @ther time series metadata (i.e. seasonal auust
options, prior corrections and trend-cycle datapinonsistent format in a central coordinated detabThis
should ideally include data vintages. Metadatadsedas should be followed to ensure that all databzaeasily,
exchanged. The database information should beesétiibe able to be extracted and accessed asagquhe
principles of ensuring transparency and enablihgigérs to understand and replicate the seasonastasknt
process should be fulfilled.

B) Systematic storage of raw and seasonally adjuft¢a with associated metadata identifiers. Tfernmation
should be made available on request and should &loreplicating the seasonally adjusted figures.

C) No database solution or systematic storagava eries estimates.

* A) Best alternative; B) Acceptable; C) To be alexl
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6 - DATA PRESENTATION ISSUES

6.2 — Press releases

Description

Data can typically be presented either in raw, aealty adjusted, calendar-adjusted only or trenclecyorm.
The raw data contain all characteristics of theetgeries. The seasonally adjusted data contairfniéves” of
the series, i.e. the trend-cycle and the irregedanponent.

Much of the discussion on trend-cycle analysis $esuon the so-called end-point problem. Since rémadt
cycle values at the end of the series are usuatiynated by extrapolation, the estimated trendeyot the
most recent data is very uncertain and can suffphase-shift problems. Particular care is requattlrning
points, where it often takes months until the newect direction of development appears.

In all cases, the information contained within tiress release should adhere to the principles sdiramy
transparency and assisting users in making infordesisions.

Further details on data presentation recommendafimnpress releases are available in the OECD Badig
Metadata Reporting and Presentation Handbook, €hapt

Options

* Include only raw data in press releases;

 Extend the informative content of press releaseth whe or more of the following transformations:
seasonally adjusted series, seasonally adjustedccplandar adjusted series, trend-cycle series;

» Present only levels or different forms of growttesa
» Include empirical revision errors for the seasgnatljusted and/or trend-cycle series.

Alternatives *

A) Press releases aim to provide news and, thereseasonally adjusted data are the appropriatedfidata
to be presented. In addition, users should be gaesess to the full historical raw, seasonally stdjd,
calendar-adjusted and trend-cycle time series reitherequest, by reference or by internet downld&itien
presenting trend-cycle estimates, the most recanes should not be shown because of the end-pabtem.
Analysis of real time revision errors of at ledwt seasonally adjusted estimates should also helad:

Period on period growth rates and changes in lglvelld be computed on seasonally adjusted datatemndd
be used with caution if the time series has higlatility. Year on year comparisons should be coragubn
calendar adjusted data or, in the case of absdrezdamdar effects, on raw data.

B) Presentation of seasonally adjusted data andeptation of the trend-cycle in a graphical way olihi
includes estimates for the current end of the sefiie this case the end-point problem of the treycle
estimate should be made very clear. Annualized trawates can be also used, especially for welifjedt
reasons (e.g. for monetary aggregates). Partiatention has to be paid in case of high volatiges. Users
should be informed on the specific characterisifcannualized growth rates.

C) Presentation of the raw or trend-cycle data caéywell as the computation of early period taquegrowth
rates on either the raw or trend-cycle data.

* A) Best alternative; B) Acceptable; C) To be alexl
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Annex
Seasonal adjustment metadata template
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SEASONAL ADJUSTMENT METADATA TEMPLATE

LINK TO GUIDELINES / GLOSSARY
Group of series :name

Country/Institution
Contact Person name / institution /position

responsible for SA phone / e-mail / fax
(not a generic contact point)

GENERAL | NFORMATION LINK TO OTHER STRUCTURAL METADATA FOR THE ORIGINAL (RAW) SERIES
Frequency (*)

Published series / relevant Number of series by level of breakdown and kind of adjustment
series
Level of breakdown:
Kind of
adjustment
lvarg |l Lo P
Raw series

Only calendar
adjusted series
Other adjustments
(e.g. outliers
correction)

Only seasonally
adjusted
Seasonally and
calendar adjusted,
Trend-cycle
Others

(*) if the indicators are published at a quartetgvel but are available at a monthly level, pleg
indicate if the adjustment is made at monthly oqwadrterly level

Method used Parametric (please specify)
Non parametric (please specify)

Software used Software Version
(please also specify the
version)

Publications title of hardcopy
on-line access source

ESS Guidelines on Seasonal Adjustment 35



CALENDAR ADJUSTMENT

Frequency (**)

Calendar adjustment
(trading/working day

Series by level of breakdown and kind of adjustment
(weight/number of series)

adjustment Kind of Level of breakdown
incl. moving holidays effect) | adiusiment
If the indirect approach is
followed the weight of the Var |
series on the aggregate No calendar
should be indicated. If the |- 2diustment
direct approach is followed Trading day/
. working day

the number of series could (Indicate the
be sufficient kind of

regressor

used)

Moving

holiday effect

(indicate

which)

Leap year

effect

Others
No calendar adjustment Reasons :

a priori decision
not significant calendar effect
other (specify)

Calendar used

Country-specific (national holidays) vs. defaulteralars
series-specific: applicable for all the series listgroup(s) as opposed to all other groups in t
reporting country

ne

(**) if the indicators are published at a quartgrevel but are available at a monthly level,
please indicate if the adjustment is made at mgrghht quarterly level

OTHER PRE-ADJUSTMENT

Detection and replacement
of outliers (°)

yes (which outliers: impulse, transitory changeseleshifts) / no

(°) In order to improve the seasonal and calendéea estimate, not filtered out in the
seasonally and/or trading day adjusted series.
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SEASONAL ADJUSTMENT

Number of series by level of breakdown, type of filter selection and decomposition

Model/filter selection

Type Level of breakdown

Var j

Manual Weight/Number 100%/1
of series

Automatic -

Seasonal adjustment
decomposition

Type

Additive

Log-additive

Multiplicative

Other

AGGREGATION

Direct adjustment / indirect
adjustment via components

In case of indirect approach:
- indicate whether residual seasonality is checked
- indicate from which level of detail you are stagiithe aggregation

Consistency amongst the
different levels of

Yes (please indicate whether indirect approachimall approach complemented by
benchmarking techniques)

breakdown No

Time consistency Yes (Please specify e.g.: Calendar and SA, RAVBANd
monthly/ annual No

Quarterly/annual

REVISIONS

Model, filters, outliers,
calendar regressors re-
identification

please describe the strategy adopted and sped@ffrélquency of re-identification

Parameters / factors re-
estimation

please describe the strategy adopted and spedaffrélguency of re-estimation

Horizon for published
revisions

complete series
limited time range (please specify)

QUALITY INDICATORS

Please indicate all the
quality measures used

AVAILABILITY OF STRUCTURAL METADATA

Links to methodological reports

Links to national calendars used (if any)

Availability of detailed information sufficient &dlow users to yes / upon request / no

replicate the process:
- all series
- published series

yes / upon request / no
yes / upon request / no

- other subsets (please specify) yes / upon request / no

ESS Guidelines on Seasonal Adjustment 37




