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1 Introduction

The CMFB requested at its meeting in June 200@c¢onvene the Task Force on Seasonal Adjustment of
Quarterly National Accounts (QNA). Further harmatisn in this field has also been requested by the
EFC in the Status Report 2005 on Information Rexpénts in EMU. The existing recommendations of
the first joint Eurostat/ECB (DG Statistics) Tastrée, approved by the CMFB in January 2002, have
substantially promoted the comparability of adjds@NA data in both the old and new Member States.
However, the introduction of chain-linked volume amares for QNA has raised new questions for
seasonal adjustment. Furthermore, as regards ealeatjustments a fully consistent and comparable
situation across EU countries has not been achigeedWith the adoption of the revised ESA 95
Transmission Programme in 26Qfe calendar adjustment of QNA data has beconegal bbligation

for all EU countries, and this implies that work iomplementing from the outset sufficiently harmaus
practices is warranted. Finally, in order to respém a widespread concern of producers and users of
QNA data the Task Force has worked on a proposalafsegular supply of metadata which is
standardised for all EU countries and Eurostat.

Between February 2007 and December 2007 the Task eld four meetings. Participants from 19 EU
countries actively contributed to the discussian # list of Task Force participants see annexnsjuly
2007 the Task Force provided a short interim refmthe CMFB. In January 2008 the Task Force has
submitted its final report for approval to the CMFKHose co-ordination between the work of the Task
Force and the ongoing work of the Eurostat/ECB 18tgeGroup on Seasonal Adjustment was ensured
and the recommendations of the TF are, where q@&rkxist, generally consistent with the ESS
Guidelines, as proposed by the Steering Group.

! Regulation (EC) No 1392/2007 of the European Ramdint and of the Council of 13 November 2007 anmendi
Council Regulation (EC) No 2223/1996 with respedthie transmission of national accounts data.
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2 Mandate

The mandate of the Task Force covers the follovasgects in the context of compiling seasonally
adjusted QNA:

» Review and specify further those existing recomraéinds that may be affected by the introduction
of chain-linked QNA volume measures, i.e. the rem@mdations on accounting identities and the
treatment of discrepancies of seasonally adjustedponents and aggregates, as well as the time
consistency between adjusted quarterly and aneealts.

» Review and specify further the practices for wogkttay adjustment and the treatment of irregular
factors (e.g. special weather or leave influencgsppose methods how to obtain separate
information on working-day and seasonal factors.

» Examine and propose a common approach for purelkimgyday adjusted components of table 1
that will be provided mainly on a voluntary basisdar the amended ESA95 transmission
programme.

» Examine further, for selected components of ESA@6I& 1, underlying causes of the significant
divergences in the seasonal and working day caoretactors currently used.

» Prepare a proposal for the collection, maintenamzedissemination of information on national and
Eurostat practices for the seasonal and workingadystment (metadata).

Furthermore, the mandate requested that the Tas&eFshould take due account of the CMFB
recommendations for seasonal adjustment of quartedional accounts of 2002 and the forthcoming
amendment of the Transmission Programme of the 5Aable 1, in particular the expected changes for
the transmission of working-day adjusted resultse Task Force should also take due account of the
recommendations of the work of the Steering Graueasonal Adjustment.
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3 Differences in seasonal and calendar patterns andipistment in EU countries

According to its mandate, the TFSA QNA was requietexamine further, for selected components of
ESA Table 1, the underlying causes of the sigmfiadifferences in the seasonal and working day
correction factors currently usédFor this purpose the Task Force provided dedaitdormation on
QNA data sources and adjustment practices. Theguras divided into three country groups in oraer t
broaden the scope of the comparison, and to Iheitésponse burden. The focus was on the detertsinan
of the quarterly profile of national accounts, coamrfactors and existing difference®y reporting
information for 15 EU countries, and covering almponents of domestic demand (except changes of
inventories) as well as most output components BP&he study provides a comprehensive picture of
the determinants of the seasonal and calendarpattéor an overview of the results see the entlisf
chapter.

3.1 Survey results
311 Determinants of the seasonal component

Despite all country-specific issues there are gfrommmon determinants of the seasonal components
across countries. In particular, the effects ofrtpuly variations of energy use, tourism activityeather
conditions, salary bonuses and Christmas effecigefisas institutional or administrative practice®
quoted by all 15 countries. The impact of theséofacon total GDP depends on the size of the eéfedt

the share of the component concerned in total GIDIe. seasonal variations in most country data are
higher than in the (average) European aggregdiesgh there are exceptions for some QNA series (e.g
government consumption, see below). Furthermoreséasonal pattern of the smaller countries and the
new EU Member States often differs significantlgnir the EU averages, and has changed significantly
over the last decade reflecting the rapid econaménges they have experienced.

One example for a common determinant of seasomettefis the pattern that the energy production
(NACE E) has on value added. High seasonal fadtof34 and Q1 and counter effects in Q2 and Q3
influence the aggregate despite the fact that NACEONtributes less than 5% to total value added (se
Table 1, in brackets share in whole economy vatised 2005).

2 See for the complete study “Case study on Diffeeenin Seasonal and Calendar Patterns across 15 EU

Countries”, TF-SAQNA-17 Rev 2, November 2007.
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Table 1: Industrial Production NACE E (energy) - sasonal factors(period averages, 1998-2006;

in brackets: share in total value added)

Source: Eurostat, ECB calculations using monthliadB®ata refer to NACE section E except for Sloga&nd
Sweden (MIG Energy); Sweden and Finland startir@b1Q1.

While in the case of energy consumption or consitbacactivity the shape of the seasonal pattern is

similar across EU countries, there are other sedstmierminants — in particular institutional austural

factors — that may lead to very different seasqraterns, as illustrated by the example for private

consumption expenditure for Italy and the UK (se.T2). Differences in two expenditure sub-groups

explain a main part of the different seasonal pagtef aggregate private consumption, i.e. clotlang

footwear expenditure (exceptional peaks/lows in idkQ4/Q1), and a very high seasonal component of

restaurant and hotel expenditure in Italy (pea®& low in Q4 and Q1).

Table 2: Differences between seasonal factors ofisehold (domestic) consumption:

Factor for Italy minus factor for the UK

10.6 1.4 A1 3.2 151 9.3
.2 1.6 2 .7+t6 2.5 3.9
20.6 15 8.2 | -29.7 8.9 5.9
-1.3 3.2 19 -4 18.4 19.1
7.5 5}13. -3.8 8.3 6.0
15 2.5 -3.1 -0.8 3.4 1.6
4.4 2.3 -11 4.2 13.8 15.p
-2 1) -1{3 0.7 2.7 2.2
4.8 2 1.2 -7.8 7.3 12.3
0 0 0 0 0.9 1.4
-19.2 -7.2 56.8| -30.1 9.4 11.7
4.5 15 0.2 -6 9.4 11.3
2.5 0.4 2.2 -5.1 - -

Source: National statistical institutes of Italydahe UK. Domestic concept except for overall serie
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3.1.2 Determinants of the calendar component

A previous study by the ECBillustrated that calendar factors vary consideradtross euro area
countries and questioned whether this is plausibl@rinciple, the different number and the timiof
public holidays are obviously reasons for diffeemin the calendar factors. Differences between the
deviations of the number of working days from tHeing-term quarter-specific average of up to one to
two working days in a quarter (which correspondspdo 3% of the potentially available working time
e.g. in the industrial sector) are a major explanafor different magnitude and signs of calendentdrs
(see table 3 for an example).

Table 3: Number of working days (deviation from quater-specific average for 1990 to 2008)

BE DE ES FR
2007 Q1 0.474 0.821 1.694 0.368
2007 Q2 0.211 -0.737 -0.621 -0.053
2007 Q3 0.053 -0.737 -0.765 -0.211
2007 Q4 1.316 -0.974 -0.092 0.421

Source: EU Working Day Calendar (ECB calculations).

Furthermore, the information provided by the TaskcE showed that even in countries with similar
public holidays the impact on economic variables/ rha very different, since in several EU countries
public holidays falling on a weekend days are camspéed by extra leave on the following Monday or in
alternative compensation arrangements. This redheeannual variations of the number of workingday
and implies that (most) calendar variations becarpart of the seasonal component. For examplegwhil
in Germany the *lMay (Labour Day) reduces the number of workingsdiaythe second quarter only if it
falls on Mondays to Fridays, it always reducesrtbmber of available working days in Belgium, Spain
and the United Kingdom due to the compensationtipeanentioned before. As a consequence, in
Germany the effect of the Labour Day is removedipnenantly by the adjustment for calendar effects,
while in countries compensating for weekend holithis effect is removed by adjusting for seasonal
effects.

Differences of size and direction of calendar é¢fén GDP are also confirmed by a simple correfatio
analysis of calendar factors and the number of ingrilays (as a rough indicator of calendar effeicts)
private consumption. Table 4 indicates that, orraye, calendar effects adjusted for by Germany are
twice as high as those effects removed by Belginthlealy. Only for Germany the calendar factors are
closely correlated to the variation of the numbieworking days® Furthermore, calendar factors used by

¥ ECB document on seasonal and working-day adjustwfegeneral economic statistics (GDP and comptsen

Annex 1 to “Implementation of CMFB recommendatiamsseasonal and working day adjustments in national
accounts — progress report”,"$Meeting of the Committee on Monetary, Financiadl &alance of Payments
Statistics, Luxembourg, 29 — 30 June 2006 (CMFB6&Y.10.3).

However, it is not the pure number of working slayhich is used for adjusting private consumptioGermany
for calendar effects. Instead, several regressmsuaed which take into account, e.g., that thailrétade
turnover is different on Sundays and on shop ogedays
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Germany and Belgium are mutually positively coredia while the mutual correlation between German
and lItalian calendar factors is negative. Givenwlegght of private consumption in GDP this is atso
main factor for different GDP calendar effetts.

Table 4: Calendar comparisons for private consumptin in Belgium, Germany and Italy
(BE, DE and IT)

BE DE IT
Mean absolute calendar factors

0.10 0.20 0.10
Correlation of calendar factors and the number of verking days

0.31 0.83 -0.36
BE & DE BE &IT DE & IT

Mutual correlation of calendar factors
0.33 -0.02 -0.52
Mutual correlation of the number of working days
0.78 0.66 0.64

Source: National central banks of Belgium and Gegmaational statistical institute of Italy and ECBadations.

3.1.3 Statistical factors

Statistical issues appear to play a significare & well, in particular the nature of the différeaurce
data used for QNA compilation used by countriescWidetermines the infra-annual variation of QNA
data. For example, one main source for quartersélbbold consumption may be a monthly or quarterly
retail business survey, or a household expendgurgey, or VAT records. These sources may yield
different seasonal variations of the derived QN#£ad&urthermore, if no suitable data source islaloh,
second-best sources need to be used - e.g. ith$kaa@e of suitable output indicators, value addey e
estimated from labour input variables such as eympémt or hours worked, or it may simply be
interpolated. This typically impacts on the distition and magnitude of seasonal variations. Similar
issues also exist for the calendar component, amd anajor factor for the — in relative terms —wer
significant differences of calendar factors acrossntries. In this context it was confirmed tha¢ th
underlying definition of the calendar componenin@t yet comparable across countries, i.e. in some
countries the calendar adjustment factors alsaidecthe seasonal part of the calendar.

The survey also suggests that statistical diffexsrexist as regards the assumptions used forbaising
the seasonal variations across values, volumesleftators. An example for these issues was found fo

® For ltaly it was noted that the very strong Eastffect and the related tourism activities may wedthe

correlation between the number of working days thedcalendar factor.
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QNA on government consumption in current pricesuves and deflators (table 5). Two main reasons
for seasonal variations are compensation of govemremployees, extra salaries or bonuses as well as
end-of-the-year purchases by government. For govenh consumption in current prices this leads to a
seasonal peak in the fourth quarter in particulaBermany, Spain and Italy, and in the second quart

the Netherlands. In volume terms, a pronouncedos@agattern only exists for Germany, Spain, France
and the Netherlands. For Belgium and ltaly, sedsaarsations of the deflator largely correspondiie
seasonal variation of the series in current priged,volume series show little seasonal variatibos the

UK, the seasonal patterns of volume and deflatoesare small, as it is for the data in curreigepr

Table 5: Seasonal pattern in government consumptiodata 2006

BE DE ES FR IT NL UK
Current Prices
2006 Q1 101.1 95.8 82.8 99.6 93.0 954 100.)7
2006 Q2 101.2 96.7 102.6 102.1 95.8 105.5 10041
2006 Q3 95.2 98.0 87.6 96.0 91.4 95.4 99.9
2006 Q4 102.7 109.5 125.2 102.1 120.0 103.7 99.4
Volumes
2006 Q1 100.1 98.3 96.6 99.5 99.3 95.0 99.4
2006 Q2 100.1 98.4 93.9 101.7 99.6 105.6 99.3
2006 Q3 100.1 99.1 98.8 97.0 99.5 95.1 100.4
2006 Q4 100.1 104.1 110.4 101.6 101.6 104.4 1005
Deflators
2006 Q1 101.1 97.4 85.8 100.1 93.7 100.4 100/9
2006 Q2 101.1 98.2 109.3 100.3 96.2 99.9 1008
2006 Q3 95.1 98.9 88.7 99.0 91.8 100.4 99.4
2006 Q4 102.7 105.2 113.4 100.5 118.1 99.4 98.9

Source: ECB calculation based on Eurostat data.

Finally, the answers of countries also highlightiealt for the adjustments the available softwareterst
(and the options offered by the software), as aslthe resources and time which are availablehfor t
adjustments. Generally, the QNA calendar compontmd to be more significant when derived from
detailed and monthly data, and when they are dérivem indicator-specific calendar regressions.
Furthermore, the original software versions of @ens-12 ARIMA and TRAMO-SEATS have evolved
over time (e.g. newer versions have improved andensimilar pre-adjustment/calendar adjustment
options than older versions), and they offer moheiaes and alternatives for adjustment than are
available to users of interfaces such as DEMETRA.
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3.2

Overall assessment

Overall, the case study came to the following cosioins:

There arggood economic, institutional and structural reasonshat explain divergent seasonal and
calendar factors across EU countries.

However, theseasonal componentseflect, to some extenstatistical differences of the QNA
source data since the compilation of national accots at quarterly frequency is less harmonised
than the calculation of annual accounts

Moreover, thecalendar componentsreflect both the differenQNA source dataas well as the
techniques which are applied for calendar adjustmein This hampers the current comparability of
both the non-adjusted QNA data as well as the pwadendar adjusted QNA.

Therefore, thdvest basis for cross-country analysisf quarter-on-quarter QNA changes is provided
by the calendar and seasonally adjusted datasince these adjustments also correct for the
“statistically induced” part of different seasomaald calendar patterns.

Therefore efforts are needed to make tiesv purely calendar adjusted GDP datato Eurostat
(under the new ESA95 Transmission Programme) seiffily comparable for cross country analysis
of calendar effects. Only if all countries followet same definition of the calendar component and
apply sufficiently comparable techniques for thpuatinent, these data will be useful for analysis.

The determinants discussed in this chapter are suised in table 6.
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Table 6: Overview of determinants for seasonal andalendar patterns

Determinant

Impact (examples)

Economic, socio-economic, institutional and otheran-statistical factors

GDP (or other QNA
aggregate) composition

Different industry structures or different consumptstructures across
countries combined with different seasonal andnzide factors which
vary across components, e.g. for construction utigm

Climatic/weather
conditions

Winter trough in construction, investment
Winter peak in energy production and consumption

Summer peak in tourism output and consumption

Bonus payments, extra
salaries etc.

Income and consumption peaks in Q4 (and sometin2é98)

Government output variation when compiled from itspu

Administrative effects

Tax incentives for end-ofhyénvestment or consumption, anticipated
end-of year purchases; administrative rules foregistrations, or
housing permits; regulations for sales periodshopping hours

Income level differences

Seasonal profile may lgddai when average income is lower (becaus
holiday season and purchase of consumer duraldesacentrated in
one period)

Varying intermediate
consumption

Repairs may be carried out in summer

Country specific public
holidays

The number of public holidays varies across coeastri

Compensating for weeken

holidays

dIn several countries public holidays falling on keeds may be
compensated by extra leave on the following Monday

Other habits and
conventions

Factory closure over summer leave periods
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Statistical factors

Frequency of QNA source

5 When no suitable quarterly source data is availahlarterly data are
obtained by temporal disaggregation of annual déiiah may reduce
seasonal variations (e.g. some services, governsaeevices)

When no suitable monthly indicators exist, caleratfjustment may
yield less significant results

Alternative “good quality”
sources for QNA

For private consumption, business surveys, houdeholeys and
administrative sources may yield different seaspagterns or calendar
effects (e.g. retail trade survey, HBS and taxstegs)

Proxy sources

Second-best proxy sources may inifigreht seasonal and calendar
patterns (e.g. using employment data for estimataige added)

Recording practices

Practices for recording vatlged at quarterly frequency may not
always be in line with rules for annual accountg, #&r government
expenditure

Information on
intermediate consumption

Most countries compile value added data assumingtaat infra-annual
intermediate consumption shares, some countriegarging shares
which impacts on the seasonal pattern of valuecddees

Definition and estimation
of calendar component

The definition and estimation of the calendar congru still varies
greatly across countries

Other factors

Software

Some software used may offer only limitedices, in particular for
calendar adjustment

Resources (spent)

Some institutions cannot spesodirees that would be required for
meeting CMFB recommendations, and/or rely on saftvegfault
options (e.g. for calendar adjustment)
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4 Calendar effects and calendar adjustment
According to the mandate, the TFSA QNA was requiced

» Review and specify further the practices for wogkttay adjustment and the treatment of irregular
factors (e.g. special weather or leave influencgsppose methods how to obtain separate
information on working-day and seasonal factors.

» Examine and propose a common approach for puretkimgzday adjusted components of Table 1
that will be provided mainly on a voluntary basisdar the amended ESA95 transmission
programme.

The mandate stressed that the Task Force showdddizd account of the CMFB recommendations for
seasonal adjustment of quarterly national accowits2002 and the amendment of the ESA95
transmission programme (Table 1), in particulardhanges for the transmission of working-day aéjaist

results, in liaison with the recommendations amdvtork of the Steering Group on Seasonal Adjustment

For this purpose the Task Force examined and disdusalendar adjustment effects on the basis of the
experiences and of the methodological and pracstalies performed in some Member States. Such
analysis provided the key elements to be considereeviewing the recommendations on the treatment
of calendar effects. This chapter reports the matcomes of the discussion that focussed on additio
and open issues left by the 2002 report. Whendwettdxt refers to the recommendations on calendar
adjustment elaborated by the Task Force (see sett®), the relevant part is highlighted in bold.

4.1 Definitions

Very often the terminology used in defining theneémts that intervene in the treatment of calendar
adjustment generates misunderstandings and siméénitions could be interpreted with different
meanings in different contents. The Task Forcetlfelt a constructive discussion on calendar adgrstsn
had to be based on an agreed terminology. To tmsadraft glossary on calendar effect relatethge
has been produced by the Task Force (see ann€&kd)Task Force recognised also the complexity of
setting up an exhaustive and coherent glossaryatendar effect related items in an independent way
from a general glossary on seasonal adjustmenistefimerefore, it suggested that the calendar effect
draft glossary is considered by the Seasonal Aaljeist Steering Group and as an input to be intedjrate
and harmonised with a possible general seasonataant glossary.

4.2 Calendar adjustment

Calendar effects are defined as the impact of wgrkiading day, fixed and moving holidays, leapryea
and other calendar related phenomena (e.g. briddgyg) on the time series under review. The 2002
recommendations identified calendar effects relef@anQNA as any working or trading day, moving
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holiday and leap year effect. However, for the o@asprovided in the text below, QNA data shall mait

be adjusted for bridging day effects nor for effextlated to school holidays or hours actually wdrk
Calendar adjustment, as a complement to seasojstaent, removes from a time series the part of
those effects that would not be captured by themsed component, i.e. which does not reoccur yier a
year in the same period. For the sake of meaningésl and statistical quality of calendar adjusésdlts
calendar adjustment removes those calendar effectsvhich there is statistical evidence and an
economic explanation. Additionally, calendar eféefcir which a series is adjusted have to be sefiity
stable over time, or, alternatively, it should besgible to estimate their changing impact over time
appropriately. The 2002 recommendations statedothatr effects, such as temperature, school hdiday
etc. may explain the short-term behaviour of aesehiut such series should not be corrected foethes
effects, suggesting a decision case by case amthspaalysis of the impact of these effects fagcsic
needs. The Task Force, following the mandate oCié& B, further analysed these effects.

For calendar adjustment a regression approach is mmmmended.Calendar regressors shall represent
the calendar phenomena relevant for the time serider review, e.g. by reflecting the calendaragion

for the respective economic activity in the resppectountry® In order to adjust for the non-seasonal part
of calendar effects calendar regressors are catstias deviation of the number of working or tnadi
days, leap year days etc. from the respective mamtkjuarter-specific average. When abstractingifro
the fact that the leap year is omitted every 40fry¢he period of a calendar is 28 years. Therethee
month- or quarter-specific averages should be ceshmver such a period of 28 years. If this is not
feasible, it should be checked to which extent thight be relevant concerning the proper specificat
of the calendar component.

42.1 Bridging days
Bridging days are (up to two) days lying betweguuhblic holiday and a weekend.

Bridging days are often taken as extra holidaysonnection to the associated public holiday and
weekend. This habit could have an influence andiipdde "working day" nature of a bridging day.
Therefore, the bridging day effects could be inelish the working day adjustments. On the one hand,
empirical analysis demonstrates that the impaet sihgle bridging day can be estimated on average f
certain time series (in some cases a bridging dajdde quantified as a half working day). Howevke,
impact of two bridging days is much more diffictdtdetect from a statistical point of view. Evenreo
problems appear when interpreting the results single bridging day adjustment. Empirical analyses
also show that the impact of a single bridging day differ according to whether it falls within the

® INE Spain presented a paper to the Task Forcehmiémonstrated that user-specified calendar remess

constructed to take account of national and/ororgi public holidays, may show less pronounced péalkthe
spectrum of the regressor at those frequencies retestant for calendar adjustment than standardndailr
regressors, as, e.g., provided by TRAMO-SEATS. &atthe spectra of those user-specified regresaagit
reflect other local peaks which are smaller, bghsicant and may appear at frequencies, whichtygseally
related to other effects. (See Navarro, L. (200&):note on the use of calendar regressors — Draftep’,
TF-SAQNA-40.) The Task Force suggested that maseareh may be devoted to this topic.
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Christmas period or during the rest of the yearthi former case, the impact is softened due to the
Christmas effect (industries may be already clogedholidays). Moreover, bridging days may be
sensitive to the economic situation and be moress intensively used in connection with the bussne
cycle (more use of bridging days when the econ@mgxperiencing a weak phase). Furthermore, given
that the total leave days granted are fixed, ong expect a counter-bridging day effect in otherqus

of the year. If the effect of the concentration ledve on single bridging days is eliminated, the
countermovement of less leave should actually la¢scemoved from the series for the rest of the gear
that no distortion of the business cycle occurswveler, since these counter-effects are not idebts, it

is not possible to estimate all these effects waith statistical certainty.

Eventually, despite that in some cases (induswigbut) the impact of a single bridging day is
quantifiable on average, in almost all cases tigaghtends to depend on specific circumstancestfeeg
accumulation of bridging days in a certain periaud/ar the prevailing business cycle), so that
considerable need for explanation may remain. Tdasls to the conclusion that thejustment for
bridging day effects is not recommendedHowever it might be useful to model these eff@ctsrder to
improve the estimate of the seasonal and calermapanents if there is clear statistical evidenag ién
sufficient and sounded information is available Tk flow of such an approach would be: modelling
and adjusting these effects, then estimating thendar and seasonal components and finally adgistin
the unadjusted figures only for the normal calendlad seasonal effects; therefore the bridging day
effects would be visible in the final seasonallg @alendar adjusted time series.

4.2.2 School holidays

School holidays are periods in which classes atrginen.

The economic activity in a month/quarter may dependhe schedule of school holidays. Workers with
school-age children take leave above all duringdtigool holiday periods. Since the schedule of the
school holidays in a country/region may change foore year to another, their effects do not alwaigea

in the same season with the same intensity.

The effects of school holidays on production an&dd to the differences between the normal prodncti
processes during the week and the vacation pesicidool holidays are often established at the redjion
level and can affect different periods in differgmefars (notably between June and August for summer
holidays). Their effects are difficult to quantify particular because they may be related to other
seasonal/calendar effects. They may also geneoateter-effects (less holidays in other periodshef t
year).

Therefore the adjustment for school holidays is not recommeretl. However, these effects could be
modelled in order to improve the estimate of thasseal and calendar components if there is clear
statistical evidence and if sufficient and sountidormation is available.
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423 Weather effects

Weather effects are effects that are linked toifipegeather conditions and that do not occur répaist
with the exact same intensity in the same periogagh year. The non-seasonal part of weather gfifect
associated to exceptional/atypical weather contitioVeather effects can affect different economic
activities in a different way (for example, constian, tourism services).

A typical example of a weather effect is the impant of construction activities in the cold seasknis
effect depends on the intensity of the cold seasmhabove all on the length of the frost period.

The weather effect could be modelled by using blétindicators (regressors) to catch specific werath
situations. Examples are the number of freezing day month or the number of snow days in a month,
for the cold season, or the number of sunny oiirgidays, for the warm season. However, the disouss
in the Task Force also showed that adjustmentthfise effects are not straightforward and diffi¢alt
communicate to users.

There are various reasons why it is difficult ttireate weather effects, e.g. since the isolatiothefnon-
seasonal part of a weather effect in “real-timethat most recent end of a time series is usuatipgto a
substantial amount of uncertainty. Also technolabiprogress may impact on the effect weather
conditions have on economic activity. Additionailyis even more difficult to estimate and elimiale
positive counter-effects, for example those in fseond quarter after an impairment of output in
construction in an exceptionally cold first quartEhe adjustment for counter-effects would be nesgli

in order to avoid a misspecification of the busiegcle if a series had been adjusted for the non-
seasonal weather effects.

Therefore specific weather-related adjustments are not recomanded However, these effects could
be modelled separately in order to improve tharegt of the seasonal and calendar componentsrd the
is clear statistical evidence and if it can be\g=tifrom reliable indicators. Care should be tatkex this
modelling does not lead to an over-adjustment efstiries and can be explained to users of the data.

424 Adjustment for effects related to actual hows worked

It is sometimes argued that the adjustment of dalerffects should not be based on regressordlgirec
derived from the working-day calendar, but ratleeextend the adjustment to the effects of the nurabe
daysactually worked or, preferably, thactual hoursworked. The assumption is that this practice may
avoid the occasionally perceived over- or understdjent for calendar effects when anecdotic evidence
suggests thapotentially available working time, as quantified by the numbé& working days in the
context of calendar adjustment, was aotually used for production (e.g. when companies closeafor
longer period around Christmas due to low stocrdérs in times of weak demand).

However, using thectual hours worked for calendar adjustment would prodoaglly interpretable
results. According to the concept of calendar adjast, the regressor to be used for adjusting Her t
impact of hours actually worked would be the noasemal part of hours actually worked, i.e. the
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deviation of the actual hours worked from the resge month/quarter-specific average. This implies
that not only the calendar-related part of hoursked would be considered by the regressor, butalso
deviations from the month/quarter-specific aver#iigt are due to irregular and trend/business cycle
effects. As a result, the time series under reweould be adjusted not only for normal calendar
influences, but also for the trend, the businesdecgnd the irregular effects stemming from therlou
actually worked. The outcome, while providing “srtidoresults, would not be in line with a common
understanding of a calendar adjusted series anddwmardly provide any relevant information for
conjunctural analysis.

An alternative approach would be to use insteag thd irregular component of the actual hours wdrke
regressor for the calendar adjustment. This wowutddsan adjustment of the time series under revaw
business-cycle and trend effects. Unfortunateli, #ipproach has other important drawbacks dueeto th
estimation uncertainty of the irregular componemt dbservations at the current end of a seriess Thi
requires to accurately distinguish between thedu®ytle component and the irregular component, wvhic
is particularly difficult when a new turning poiappears. Before such a turning point can be idedtdn
the basis of further time series values, its effeatild be in may cases wrongly assigned to theulee
component. If a time series was adjusted with sustisspecified irregular component of the actuairbo
worked, it would also be adjusted for possible igrpoints at the current end.

In the view of these severe problems, the Taskd~oomcludedot to recommend an adjustment for
the days actually worked or the actual hours worked while this information may of course be
important additional information which is useful the analysis of the adjusted results.

4.2.5 Arrangements to move public holidays fallingn a weekend to working days

In some Member States, like Belgium, Spain, Ireland the United Kingdom, the pattern of national
holidays gives rise to little calendar effects ionthly or quarterly data. This is due to the fdwtf
because of national legislation, the number ofdayls is not affected by the calendar situation, or
holidays are moved to the closest working day seqgaublic holidays fall on a Sunday (in that céisey

are moved, for example, to Monday, which lies im@dt all relevant cases in the same month of gyarte
or special arrangements for recuperating publiecdags have been put in place. In these casessserie
might not be adjusted for effects related to publididays, or adjusted only when strong significant
statistical effects are detected.

4.2.6 Calendar effects over time

Calendar effects are normally estimated by meamsrefression model with fixed coefficients, in @i

it is assumed that the impact of a specific calenelgressor is constant over the time period fackkhe
calendar adjustment is done. This assumption nfighinrealistic for certain time series observed ave
long period of time. The use of certain regressieffed for selected sub-periods and/or the usenef-
varying coefficients for calendar effects couldgh& improve the quality of the calendar adjustment
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Empirical analysis confirmed this assumption fort@m@ time series and showed that a time-varying
approach in estimating the coefficient may prodoggroved calendar adjusted time series. Neverthgles
the unavailability of sufficiently long time serig®r modelling this time-varying effect and the
production constraints associated to the estimatiauarterly national accounts clearly stresdlithi of
such an approach.

Therefore, whilst modelling calendar adjustmentsoating to time-varying coefficients is an attraeti
and statistically founded option to improve thereate of calendar components of certain time series
notably trading days, implementation aspects, traglability of short-time series and the complexaty
the estimation process in a production environrsemngly limit its practical application.

The Task Force also agreed that, in order to ertbatehe estimated calendar component is suffigien
stable over time, the selection of relevant caleraffects used for calendar adjustment should I ke
constant for an appropriate time period (e.g. astl®ne year), even if the value of statisticaldatbrs
might be at the border of the significance rangear@es in the selection of calendar effects shbald
based on both empirical evidence and economic eapta.

4.3 Regional and national calendars

Holidays not established in all parts of Europegfoa country, but only in some countries, or regicare
not to be treated as full holidays since they aftee European or national aggregates to a difteren
degree than full holidays. The effect of nationad aegional holidays on European and national cilen
regressors has to be evaluated in relation toelaive weight of the country or region on the Fean
and national totals of the investigated time sefié®se shares may vary depending on the indieaubr
time period and directly affect the European artébnal calendar regressors.

The use of national/European calendar regressatdake into consideration regional/national holgla
improves the quality of the calendar adjustmentsesthese calendar regressors reflect country{fspeci
calendar situations, e.g. the differences of wakaétays/holidays in association with the production
process. The derivation of the regional/nationdbrimation requires both a deep knowledge of
regional/national habits, i.e. basic informationda meaningful weighting scheme. In practical tgrm
the inclusion of regional/national working daysitlay information requires assigning to
regional/national calendar regressors a suitablghtidor the national/European aggregation. In some
cases, the weighting scheme could be based ontbéremnational accounts indicators, like, for exkmnp
the industrial production.

Regional holidays should be taken into account ompmling national calendar regressors by using
regional weightsThe use of regional calendar information is recommaded in order to improve the
estimate of the calendar effectprovided a clear statistical evidence of differeggional impacts on
indicators and the measurability of these impacts.
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In the same terms, national holidays should bentak® account in compiling directly adjusted Ewap
aggregates combining them in a European calendpgesgor by using national weightBhe use of
national calendar information is recommended in or@r to improve the estimate of the calendar
effects provided a clear statistical evidence of differeegional impacts on indicators and the
measurability of these impacts.

4.4 Indicator-, sector- and industry-specific caledar regressors

The use of specific national (based on regional iofmation) and European calendar regressors
adapted for each indicator, sector and industry isin principle advisable; nevertheless, for
harmonisation and balancing purposes inside thersysf National Accounts, the use of such specific
calendar regressors could imply a more diverse ¢mpa individual series than the single national
calendar approach.

4.5 Supply of calendar adjusted data under the ESABTransmission Programme

The Regulation (EC) No 1392/2007 of the EuropeatidPaent and of the Council of 13 November 2007
amending Council Regulation (EC) No 2223/96 witspect to the transmission of national accounts
data, states th&fMain aggregates) Quarterly data are to be prowdden non-adjusted, as well as
seasonally and working-day adjusted format. Groemeistic product (B.1*g) and total gross value
added (B.1g) must also be provided in working-ddjysted format. The provision of other aggregates i
working day adjusted format is volunt&ryvhere working-day adjusted format means caleadarsted.

Therefore, starting from January 2008, Member Sth&ve to regularly transmit pure calendar adjusted
figures for gross domestic product and total gneelsie added to Eurostat, complemented, in case, by
other quarterly main aggregates on a voluntarysbasi

The transmission of the compulsory item has to coverent prices, chain-linked volume measures and
previous year prices. The transmission has to bdemssing the same templates and data structure
definition (key family) used for the transmissiohtloe other items of Table 1 of the ESA95 transiaiss
programme.

Eurostat is aware that in some countries the d@sivaof pure calendar adjusted figures is not
straightforward due to the specific way of impleitieg seasonal adjustment in the compilation pracess
If the provision of the pure calendar adjusted iggufor the two compulsory items results extremely
difficult in practice, for a transitional perioduEstat will request the equivalent informatiordarive the
pure calendar adjusted figures.
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4.6 Metadata on calendar adjustment

Publicly accessible metadata on seasonal and caleadjustment practices are very desirable to
understand the adjustments for seasonal and calefféats and the various practices applied by the
national institutes and Eurostat. In particulanceithe calendar adjustment requires a deep knge/lefd
national and regional aspects and can vary corsitleamong Member States, metadata on this aspect
are particularly important. In this sense, the psga metadata template (see chapter 6) aims tectoll

by group of variables, the relevant aspects ofclendar adjustment and of other pre-adjustments, i

applied.
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5 Chain-linking and seasonal adjustment

The mandate of the Task Force on Seasonal Adjustoi€pNA requested ttreview and specify further
those existing recommendations that may be affdayethe introduction of chain-linked QNA volume
measures; i.e. recommendations on accounting itkesitind the treatment of discrepancies of seagonal
adjusted components and aggregates, as well asirtiee consistency between adjusted quarterly and
annual results.

The annual chain-linking of QNA Laspeyres volumdiaes in average prices of the previous year has
been introduced by almost all statistical instsute the EU, following the requirements of the
Commission Decision 98/715The Commission Decision stated that, as a guidiingiple, the quarterly
accounts shall be consistent with the annual adsodine term “chain-linked measures” is used in the
following for series obtained by annual chain-lmdtiof Laspeyres volume indices in average prices of
the previous year.

The introduction of chain-linking on a quarterlysizahas raised four main new issues which may becom
relevant for the seasonal adjustment of the resfeetiine series:

. Chain-linked volume measures at a quarterly frequérave different time series properties than
volume measures in prices of a fixed base yeacesthe price basis changes every year, and
volume changes of successive years are chain-linRkegending on the chain-linking method
applied, breaks may occur in the chain-linked unstéd time series, which may have an impact on
their seasonal pattern.

. Over the four quarters of a calendar year unadjustain-linked quarterly volume measures may,
depending on the chain-linking method used, notdesistent with the independently derived
chain-linked annual volume measure. A lack in tigensistency may require chain-linked
quarterly volume measures to be adjusted for tH#rences. In the following, this adjustment is
called “benchmarking”.

. Chain-linked totals and their components are ndymadt additive’ The only exception is that
annually chain-linked Laspeyres volume indicesvarage prices of the previous year are additive
in the year after the reference year. On the olfzard, accounting identities are satisfied for
unadjusted volumes in average prices of the previ@ar. This may imply changes to the way
seasonally adjusted volume aggregates are caldukme differences between adjusted aggregates
and the respective adjusted components are treated.

. The compilation of chain-linked QNA volume measuneplies an increase in the number of

calculation steps and, depending on the chaindipkinethod, the amount of data needed for chain-

' 0OJL 340, 16.12.1998, P. 33

“Additivity ... implies that at each level of aggiEgn the volume index for an aggregate takes ohen fof a
weighted arithmetic average of the volume indicessifs components with base-period values as weight
Source: 1993 SNA, Paragraph 6.55
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linking, benchmarking, aggregation and disaggregaftior producers and also for users. The
calculation steps and required data depend on #tkad used for chain-linking quarterly volume

measures.

The following sections describe the chain-linkimgttniques used in the EU (5.1) and their potential
impact on seasonal adjustment (5.2). Furthermbesaspects identified by the Task Force concerthiag
consistency of non-adjusted and adjusted data @&hmed (5.3 and 5.4). Finally, the issue of direst
indirect seasonal adjustment is addressed (5.5gnéier the text refers to best practices which were
eventually considered for the recommendations ¢eetion 7.3), the relevant part is highlighted atdb
The results presented in this chapter particulbdgefited from the work of an informal sub-group on
chain-linking which contributed theoretical and érgal results’

5.1 Chain-linking techniques used for compiling QNA

In the EU, QNA chain-linked volume series have unfioately been introduced in a non-harmonised
manner. Three techniques have been used, i.enth@boverlap, the one-quarter-overlap and the-over
the-year technique. While the annual-overlap tegmiis applied by the vast majority of the statadti
institutes, the one-quarter-overlap technique &lusy the UK’s Office for National Statistics (ON&)d
the Austrian Institute of Economic Research (WIFT)e statistical institute of the Netherlands agxpli
two different chain linking techniques, the oveeyear technique for unadjusted figures and thei@nn
overlap technique for adjusted figures. Sweden Bumdaria currently use the over-the-year technique,
but have plans to switch to another linking techeign Belgium, Spain, France, Italy and Portu@iA

are basically derived from Annual National AccourifNA) by referring to quarterly or monthly
indicators (indirect approach). Disaggregating teréy chain-linked volume series from annually chai
linked volume series leads for Belgium, Spain, Eeanltaly and Portugal to results with identical
statistical characteristics as those obtained éyatimual overlap approach.

QNA chain-linked volume series are obtained byrrefg to relative prices which represent the strcest
of the annual averages of prices of the respeptigeious year. Creating a time series by applyimg of
the three chain-linking techniques normally indusesctural breaks in the resulting chain-linkedese
the impact of which is determined by the chosekitig approach and by the change of the price strect

over time.

By referring to annual average nominal values ef résspective previous year in prices of that yew,
annual-overlap approagbroduces results whose annual aggregates ardcalettt the respective, but

independently derived chain-linked ANA series. Miwer, the quarter-on-quarter rates of change within
the same calendar year (between Q1 and Q4) araffected by breaks. However, the volume series is

°® Robert Kirchner (DE), Sven Ohlén (SE), Marcus $alkeker (AT), Luis Biedma and Ingo Kuhnert (Euatyt
and Martin Eiglsperger (ECB).
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affected by breaks occurring from the fourth quadiea year to the first quarter of the followingay,
which also appear in the respective quarter-ontguaate of change.

By contrast, the one-quarter-overlap approgeherally leads to undistorted quarter-on-quasdéss of

change for all quarters of the year, since therchaks refer to the quantities of the fourth qearf the
respective previous year valued at average priethai year. However, unlike the annual-overlap
technique, the one-quarter-overlap approach leadgjuarterly chain-linked series which are not
consistent to the respective independently derdyedn-linked ANA series.

The over-the-year approaatf chain-linking leads to undistorted year-on-yemowth rates for all

quarters, since the chain-links refer to the volsimaethe same quarter in the respective previoas, ye
valued at average prices of that year. Howeveanasevitable consequence this approach leadstdtse
that are affected by structural breaks in everglsiquarter, so that each quarter-on-quarter fateange
is affected by a break.

Eurostat conducted a simulation study in which matdeas well as extreme shifts in the price stmectu
and related changes in the quantities - substitugiects - were modelled. As shown in chart 1a, th
annual-overlap technique (AO), the one-quarterdapetechnique (1QO) and the over-the-year technique
(OtY) lead to very similar results if the substitut effect is weak. Chart 1b reveals that the déffees
between the series obtained by the three linkingrigues become large in cases of extreme sulostitut
As a reference, the charts also show the resultalofilating volumes in prices of a fixed pricedgsar
(“fixed A base”) and, in chart 1b, the series oféai by chain-linking indices valued at prices a th
respective previous quarter (moving Q base).

Chart 1a: Chain-linked volume measures - trend and a web&tgution effect in the source data
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Chart 1b: Chain-linked volume measures - trend and a stsoibgtitution effect in the source data
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Source: Kuhnert, I.: “Chain-linking procedures (aadtitivity)”, presentation held at the first TalBkrce meeting
on 15 February 2007, p. 14 and 16.

5.2 Potential impact of chain-linking on seasonaldustment

The impact of the application of chain-linking te@ues on seasonal adjustment is mainly relatedeto
characteristics of the volume series concernedhaiticular the impact of the structural breaks ba t
quarter-on-quarter development. While the one-guarterlap approach avoids any distortions in the
quarter-on-quarter rates of change which mightddated to the linking technique, empirical evidence
available for the annual-overlap technique suggésiisthe impact of the break from the fourth geladf

a year to the first quarter of the following year dmall or negligible for National Accounts main
aggregates. Whereas both the annual- and the areeoverlap technique produce undistorted quarter
on-quarter changes in the course of a calendar, ylearover-the-year technique induces breaks also
between the quarters of the same calendar yeace#me over-the-year technique impacts most on the
infra-annual profile of a series. Therefore, frome perspective of seasonal adjustment, the uskeof
over-the-year techniqueis not recommended Moreover, given that almost all EU countries reqply

the annual-overlap technique, full convergence tde/ghis method may be considered for the sake of
standardisation in the EU.

Furthermore, if changes in relative prices acratailbd QNA components go into the same directiwh a
have a similar impact in some consecutive yeaesgetls a risk that chain-linking techniques mayatee
an “artificial” seasonality to the volume seriesiefefore, it isgenerally recommended that seasonal
adjustment is carried out after chain-linking. Whenever the arrangements of producing QNA data
require seasonal adjustment at an earlier stage,t@.make use of very detailed information from
quarterly supply-and-use tables also for derivingAQdata in seasonally adjusted form, the result of
chain-linking have to be checked in order to avthidt significant seasonality is induced into the
seasonally adjusted chain-linked series by applgitigking technique. In cases in which QNA sedes
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derived from annual National Accounts series, sealyoadjusted QNA are usually obtained by refeyrin
to seasonally adjusted indicators.

WIFO conducted a study which compared the threendheking techniques for compiling the GDP of
Austria. While the results were broadly similamimany respects, in particular those obtained byoties
quarter overlap and the annual-overlap technige, domparison showed that the applied linking-
technique can be relevant for detecting outliei identifying ARIMA-models. This may impact on the
seasonal adjustment, in particular if a model-baggatoach like TRAMO-SEATS is used. In the WIFO
study the detection of outliers was different wiies over-the-year technique was used, which rabuite
seasonal factors (implicitly derived by dividingeteeasonally adjusted series by the non-adjustezsxe
which differed by 0.2-0.3 percentage points in salveonsecutive quarters from those obtained by the
other two techniques.

5.3 Consistency of non-adjusted quarterly and annuky chain-linked volume series

The consistency of ANA and (the sum or averageoof fluarters of) QNA data is considered important
due to the fact that ANA usually rely on more coet@nsive source data, whereas QNA are the main
source for conjunctural analysis. For this reasom-adjusted serieswhich areconsistent over timeare
usually published for data in current prices anddiain-linked volume series obtained by using the
annual-overlap technique. Hence, it is a recommgiadeonvention tdorce this consistency for the
results obtained by those chain-linking techniquigh originally do not fulfil this criterion, i.eheone-
quarter-overlap and the over-the-year approach In order to have the least effect on the shartte
profile of a series, benchmarking techniques shdd@dchosen which allow replicating the short-term
movements of the non-benchmarked series as clgsesatle.

In a survey conducted by the Task Force, both fuatrd the UK reported that they force their quéyrte
chain-linked series obtained by the one-quarteriapetechnique to be consistent with the respective
independently derived chain-linked ANA series. WIFKistria applies the interpolation technique
developed by Boot, Feibes and Lisman; the ONS aigesic spline function.

5.4 Consistency of adjusted quarterly and annuallghain-linked volume series

The consistency of adjusted chain-linked QNA series anaspective non-seasonally adjusted chain-
linked ANA seriesis usually not preserved after seasonal adjustresen if the raw data are consistent
for each calendar year. However, since users censionsistency over time to be important also for
adjusted chain-linked data, seasonally adjusted dhbuld beforced to be equal to non-seasonally
adjusted annual data and correspondingly betweasosally and calendar adjusted quarterly and the
calendar adjusted annual d&tahe benchmarking techniques to be applied forticrgadime-consistent

19 Unless there is evidence of significant rapid gjeanof the seasonal pattern.
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adjusted chain-linked series should have the lgassible impact on the short-term development ef th
series. Since benchmarking might impact on theilpraff a series and it can not be ruled out that
benchmarking induces an *“artificial” seasonal pattehe adjusted series should be checked after
benchmarking in order to identify such problems #esh apply approaches which avoid this effect.

According to the information collected from Taskré® members, the consistency of adjusted QNA
series and non-seasonally adjusted ANA seriesrigmrily not forced by Bulgaria, Austria and Finland
Germany and Hungary reported in the survey that #mply the so-called the pro-rata approach, he. t
proportional distribution of discrepancies betwé®sn adjusted chain-linked QNA and the non-seaspnall
adjusted chain-linked ANA in each calendar yeanc8ithis method might result in steps from the tfour
quarter of a year to the first quarter of the failog year, it is important to closely monitor thepact of

its application on the series. The other countapply methods which avoid the “step problem” by
minimising the impact on the quarter-on-quarter emoents.

5.5  Additivity of aggregates and components in pries of the previous year

Whereas an aggregate volume measure and its comigogre additive when the data are expressed in
average prices of the previous year, chain-linlexgés are not additive. Against this backgrounis, not
recommendable to require forcing the additivity ofcomponents and their respective aggregate after
chain-linking.

Unchaining seasonally adjusted chain-linked seateduces for each year a separate set of adjuatad d
in prices of the previous ye#rA set of data in prices of the previous year datifrom adjusted chain-
linked series is usually not additive due to indefmnt adjustment of an aggregate and its companents
Analogously to the reasoning in the previous paplgr it is not sensible to force additivity in & eé
directly adjusted chain-linked series. Howeveryigw of the additivity of non-adjusted data in @scof

the previous year, this consistency concept canm lads considered for adjusted data in prices of the
previous year. One way of achieving this is tharem method, i.e. by deriving a series in seadpnal
adjusted form by aggregating its seasonally adjustemponents. Whereas the aggregation of the
adjusted series has to be conducted for the dgeessed in prices of the previous year, the sehsona
adjustment itself has to be done for the chaindth&eries, since data in prices of the previous geaot
form a proper time series. An indirectly adjustédio-linked aggregate is then obtained by chaikifig

the result of the aggregation of the adjusted mapaices of the previous year.

However, adjusting chain-linked volume aggregatesctly for seasonal effects can produce better
results than obtaining the adjusted aggregate dotly, namely if the seasonal profile can be better

|t has to be noted, that unchaining leads in fplecto data which are unrelated across years. fpasison of
these unrelated data across years may show a séasattern between the fourth quarter of one yadrthe first
quarter of the following year, even if the datgiices of the previous year are derived from seafoadjusted
chain-linked series. In order to indicate that daga in prices of the previous year are derivedhfszasonally
adjusted chain-linked series do not form an adiustee series in inter-annual terms, the term “sealy
adjusteddatd’ instead of “seasonally adjustsdries is used in this report.
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estimated at a more aggregated level. In this addgivity can only be obtained by additional statial
measures, i.e. by allocating the difference betwbendirectly adjusted aggregate and the aggregfate
the directly adjusted components, both in termgrafes of the previous year, to a series of stedilst
discrepancies or to a series which has residuactex (in many countries changes in inventoriessar
example of such a residual series). Alternativilgould be considered to distribute the discrepnc
over the adjusted components in terms of pricethefprevious year. However, the latter approach to
treating the discrepancies would require anothairelinking of all the components affected by this
distribution, the result of which might be a logsconsistency over time (in the case of the onetgua
overlap approach).

Overall,it is recommendable to produce sets of adjusted wohe measures which are additive when
expressed in prices of the previous yeasince QNA users are typically used to consiséecbunting
frameworks. The Task Force also confirmed the \ieat a general clear-cut recommendation in favour
or against the direct and indirect approach is gelyenot possible, since the higher statisticadlgy of

the results obtained by either approach dependthertime series properties. For both the indirect
adjustment and the direct adjustment followed lgyahocation or distribution of discrepancies at#ds
data in terms of prices of the previous year ageired. However, from a practical perspective,ais o

be noted that deriving seasonally adjusted datvérage prices of the previous year from a seagonal
adjusted chain-linked series is straightforwardyanl the case of the annual-overlap approach. Other
linking techniques require additional informaticng. seasonally adjusted data expressed in average
prices of the respective year.

Since chain-linked GDP volumes are obtained froenpfoduction and the expenditure side, it is uguall
required that the GDP series obtainable from the gides are identical, in current prices as welinas
prices of the previous year. For seasonally adjustdume data this consistency could be required in
terms of prices of the previous year. However,ai$ o be borne in mind that this reconciliation mig
significantly impact on aggregates and componentthe production as well as on the expenditure. side
This means that forcing the set of adjusted datprices of the previous year to be consistent acros
components and aggregates as well as on the piadwntd the expenditure side may result in series
which show movements induced by the reconciliappoocess, which might take the form of artificial
seasonality. Therefore, if such a reconciliationrd®e the resulting series should be tested foh suc
seasonality. If present the reconciliation procssuld be adapted in way which avoids this problem.
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6 Metadata

6.1 Reasoning

Documentation (“metadata”) on QNA source data andrigrly compilation of raw data has been
published by many national institutes. However, lighpaccessible metadata on seasonal and calendar
adjustment practices are in most cases not eagditable for the average user. In the view of the
complexity of adjusting a set of indicators for ss@al and calendar effects and the various practice
applied by the national institutes and by Eurosteise metadata are very desirable. QNA are cééclila
independently by the respective national institited Eurostat’'s calculation of European aggregates
conducted by aggregating national data. From thieppetive of full transparency it would be ideal if
expert users were in a position to exactly recateuthe adjusted figures. For a large data set asithe
numerous indicators covered by Table 1 of the ESAn3mission Programme, this would, however,
imply a very substantial amount of information tim&teds to be produced and maintained for 27 EU
countries. Therefore, and in line with the approagken by the Eurostat/ECB Steering Group on
Seasonal Adjustment, the Task Force developedestdd a metadata template which strikes a balance
between completeness and a straightforwardly pibbijcaccessible and usable form of presentation.
The template may provide a rather complete ovengéwhe information that is typically requested by
QNA users. For experts on seasonal adjustmenttetmplate provides a useful starting point, and
provides contacts from which more detailed tecHnicdormation can be obtained, if needed.
Furthermore, the template is a useful tool to rnmnithe implementation of the Task Force
recommendations and to broadly assess the comligrabthe data.

6.2 Elaboration of a new template and its adaptatioto the needs of QNA

The 2002 Task Force on Seasonal Adjustment of Qkated a metadata template for the seasonal
adjustment of QNA. While the Task Force and the GMigreed that the metadata information is useful
and appropriate, it has not been implemented iridl@w-up of the Task Force. Therefore, the maadat
of the new Task Force requested tprépare a proposal for the collection, maintenanaed
dissemination of information on national and Euetspractices for seasonal and working-day
adjustment (metadatd).

The Task Force based its work on the revised metagmplate on a draft provided by the Steering
Group on Seasonal Adjustment in autumn 2007 anpteddt to the requirements of QNA.

For QNA purposes, the Task Force proposes to ingiétwo metadata sheets, with the first and more
comprehensive covering ESA Table 1 production, edjtere and income data, and a second covering
employment, hours worked and population data. Thmsections in the template refer to:

« General information (published series; method uBether links to more information)

e Calendar adjustment (trading-day/working adjustisiecdlendar used; periodicity of series)
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Other pre-adjustments (outliers etc.)

Seasonal adjustment (model/filter selection; decusition)

Aggregation of adjusted data (direct/indirect atipent; accounting and time consistencies)
Revision Policy (model and parameter revision feeqy; revision time range)

Reliability indicators (quality indicators usedsra. process)

Links to further structural metadata

The complete template in included in annex 4.

6.3

Implementation

Two members of the Task Force have successfullyptzied the proposed templafeThe Task Force

also agreed on the necessary steps for a prop@rimaptation, i.e.:

the template should be available for all EU cowstrEurostat will propose a common file format for
the template;

the national templates should be accessible vin#tiienal websites. Furthermore, it is important
that Eurostat’s website will contain a central pagech — possible together with other information
on seasonal adjustment practices in QNA — conthimsemplates for euro area and EU aggregates,
and which provides links to all national websitad éemplates;

the template should be comprehensive, i.e. covdhirgkey group of quarterly national accounts
variables;

the templates should be updated on a regular bagisywhenever changes to adjustment practices
are made;

furthermore, once a year Eurostat will initiatecacrdinated update of all templates and, if require
adaptations of the template, reflecting structuchlnges in the compilation procedures or
presentation arrangements, e.g. the introductioreof classifications.

12 Klara Anwar (HU) and Marcel van Velzen (NL) comigle the draft templates and provided comments.
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7 Recommendations

This chapter provides the merged and complete seeammmendations on seasonal adjustment of
Quarterly National Accounts, as elaborated by tlakTForces in 2002 and 2007. In brackets it is
indicated which recommendations are (basicallyhanged from the 2002 recommendations, amended

or new.

7.1 General recommendations

(a) Seasonal adjustment of QNA should cover at [€able 1 of the ESA transmission programme.
All series should be tested for the significancesefsonality and calendar effects and adjusted
accordingly if these are present.

[basically unchanged recommendation]

(b)  Adjusted data complements raw data, but carepbdace the raw data.

[unchanged recommendation]

(c) Adjusted results should be produced for dateuiment prices, volumes and deflators by adjusting
any two of these and deriving the third from thasemally adjusted and benchmarked other two
series. When the deflator is the derived one, shoaild be taken to prevent its path being affected
by arbitrary difference in the separate adjustnaéicurrent price and volume data.

[basically unchanged recommendation]

(d) Documentation on the practices adopted at maliccuro area and EU levehétadata should be
published according to the template on seasonastadgnt of Quarterly National Accounts and the
respective arrangements on implementing, publishimdy updating the metadata information. The
template should be updated at annual frequencyhenaver major changes occur.

[basically unchanged recommendation, amended coimgithe recommendations on publication,
implementation and updating practices]

(e) There should not be a complete dependenceeoautomatic default options of the programmes.
Seasonal adjustment and Quarterly National Accoenfsertise should be used to verify and
supplement decisions about the options used @.gutlier treatment, model selection).

[unchanged recommendation]
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(f)

7.2

(@

(b)

For the sake of quality, Census X-12 RegARIMAdaTRAMO-SEATS are recommended for
seasonal adjustment.

[unchanged recommendation]

Recommendations on calendar and other pre-adjtment

The calendar effect is the impact of workiragltng days, fixed and moving holidays, leap year an
other calendar related phenomena (e.g. bridging)daty a time series. The calendar effect can be
divided into a seasonal and a non-seasonal compotien former corresponds to the average
calendar situation that repeats each year at the saason; the latter corresponds to the deviation
of the calendar variables (such as numbers ofrtgadbrking days, moving holidays, leap year
days) from the long-term month- or quarter-specdicerage. The seasonal component of the
calendar effect is part of the seasonal comporfetiecseries and removed by seasonal adjustment.
The non-seasonal part of the calendar effect ledc#he “calendar effect component” and adjusted
for by calendar adjustment as defined in the falhgarecommendations.

[amended recommendation]

Calendar adjustment removes those non-seasal@ddar effects (the calendar effect component)
from the series, for which there is statisticaldewice and an economic explanation. Calendar
effects, for which a series are adjusted for, ghdd identifiable and sufficiently stable over time
or, alternatively, it should be possible to modwdit changing impact over time appropriately. In
order to ensure that the estimated calendar commpasmesufficiently stable over time, the selection
of relevant calendar effects used for calendarsaajent should be kept constant over appropriately
long time periods, even if the value of statisticaflicators might be at the border of the
significance threshold. Changes in the selectiorcaléndar effects should be based on both
empirical evidence and economic explanation.
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(©)

(d)

(e)

(f)

Calendar adjustment should include working/tradiag adjustment, moving holiday adjustment as
well as a removal of leap year effects. The lergth moving holiday effect (e.g. Easter) should be
tested and appropriately adjusted for. The adjustiieg other effects, such as effects related éo th

weather, school holidays etc. should not be dormveder, it might be useful to model these

effects in order to improve the estimate of thesemal and calendar component if there is clear
statistical evidence and if sufficient and sountbrimation is available. Other pre-adjustments

(outliers and intervention variables) should beiedrout to improve the estimate of the seasonal
and calendar component. The modelling of thesectsffehould be based either on information
directly available or estimated in a regressiom@avork.

[amended recommendation]

In order to obtain accurate estimates of tles@eal component, the calendar adjustment should be
performed prior to the seasonal adjustment.

[basically unchanged recommendation]

The regression approach with ARIMA-based emoodelling is recommended for calendar
adjustment. Where more appropriate informatiorvelable, a direct correction of the raw data for
calendar effects may be made. Proportional metilodsld not be used.

[unchanged recommendation]

QNA data should be calendar adjusted. The adarg should be made for those variables for
which there is a statistical evidence and econarjdanation of calendar effects. When deciding
whether or not to apply a calendar adjustment té&\@kita consideration has also to be given to the
QNA accounting coherence and stability over tim¢hefparameter estimates.

[amended recommendation]

Purely calendar adjusted data should be comprieorder to enable the analysis of the impact of
the non-seasonal calendar effect. Equivalent ratewvdiormation should be made available, if the
compilation of pure calendar adjusted series ibrteally not feasible. Information about calendar
adjustment should be provided in the metadata &emn seasonal adjustment. Pure calendar
adjusted data covers according to the ESA95 trasssom programme at least Gross Domestic
Product and total Gross Value Added and, on a vaityrbasis, all the other items in Table 1.

[new recommendation]
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(9)

(h)

(i)

()

For calendar adjustment the following couldused to improve the accuracy of results:

— multiple regressors, for example the split ofresgors for certain periods of the year or
weekdays when there is evidence that the estinpatedneters differ;

— different regressors for different series (ewgpat and consumption);
— derivation of quarterly calendar factors from iy indicator/source series;

— derivation of calendar factors for QNA aggregsgees from QNA component series or from
indicator component series.

[basically unchanged recommendation]

Calendar adjustment based on quarterly indisator direct adjustment of quarterly national
account components should be limited to the caseshich source data at higher (monthly)
frequency are not available or not suitable fos fhirpose.

[amended recommendation]

National calendar regressors should be usetthhencalendar adjustment to ensure more accurate
results, taking into account national and regidraidays if they may have a significant impact on
the national result. Indicator/sector/industry-sfiecalendar regressors should be used, whenever
it leads to a significantly improved accuracy ofecaar adjustment.

When a direct approach is chosen for the seasaladtenent of European aggregates, the use of
European calendar regressors obtained by aggrggaticording to a weighting scheme, country-

specific calendar regressors can be considerguhriicular if national calendar adjusted series are
not available, incomplete or of insufficient statal quality. The use of a calendar regressor that
does not reflect country-specific holidays and wagkday patterns, and their differences, should

normally be avoided.

[amended recommendation]

All the effects estimated in the pre-adjustmetase should be clearly identified as separate
components of the raw series. The final calendgustetl series should only remove the

working/trading-day component as well as movingda and leap year effects. The final calendar
and seasonally adjusted series should excludediti@d only the seasonal component.

[basically unchanged recommendation]
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7.3

@)

(b)

(©)

(d)

(e)

Recommendation for seasonal adjustment of QNAY particular of chain-linked QNA volume
measures®

QNA may be compiled according to two main apphes (see also ESA95 para. 12.04), a “direct
approach” based on the availability at quarterbgmvals, with appropriate simplifications, of the
similar sources as used in the annual accountandiindirect approach” based on time series
disaggregation of the annual accounts with stasistnodels using indicator series at monthly or
quarterly frequency. While most of the recommeradegion seasonal adjustment apply to both
approaches, specific guidance for QNA compiled eing to the indirect approach are outlined in
recommendation (o).

[new recommendation]

Seasonality is defined as any pattern that remeats regular basis in the same quarter each year.
Adjusting for seasonality removes the identifiatdgular repeated influences, but not the impact of
any irregular events. Seasonality includes thetlengmonth/quarter effect.

[unchanged recommendation]

A generally applicable choice between indieud direct adjustment of quarterly national acceunt
is not possible. Case-by-case decisions are negesaking into account the achievable gain in
accuracy by an indirect adjustment.

[unchanged recommendation]

Seasonal factors should be updated whenegnifisant) revisions in raw data occur and may be
updated when a new observation becomes availalhejerent adjustment). In order to reduce the
frequency of revisions, projected factors for aigueof up to one year may be used. In this case,
their quality should be checked every quarter ajairconcurrent adjustment.

[unchanged recommendation]

To limit the amount of revisions in concurreadjustments (especially when a model-based
approach is used), the form of the models shouldebgpecified only on a yearly basis while
parameters may be estimated concurrently, excegrevh known or unusual event requires
intervention.

[unchanged recommendation]

13

The following recommendations are generally ire limith chapter 16 of the preliminary draft of 199BIA
Revl, in particular paragraphs 16.46, 16.48, 16r&016.62.
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(f)

(9)

(h)

(i)

The compilation of seasonal and calendar adfuspNA chain-linked volume measures is the
result of a sequence of operations including sedsand calendar adjustment, chain-linking,
benchmarking and balancing, applied to the avalabkic or aggregated information.

[new recommendation]

Unadjusted QNA volume measures in average pridethe previous year shall be chain-linked,

followed by a benchmarking of the chain-linked esrio the independently derived annual totals.
Seasonally adjusted chain-linked QNA volume measshall be obtained by adjusting the chain-

linked series, followed by a benchmarking of thpusigéd chain-linked series (see recommendation
()). Calendar adjustment may be conducted forcaidir series used as sources for QNA at
monthly or quarterly frequency, in particular ifleadar effects can be identified and estimated
more straightforwardly for indicators.

There are QNA compilation systems in which seadpradjusted data are produced at a very
detailed level, and even at a level at which narchaking is applied (e.g. when producing QNA
from quarterly supply and use tables). The ordelieg in this case is seasonal adjustment,
balancing, chain-linking and benchmarking. Sinceaalisaggregated level the estimates of the
seasonal component might not be as reliable aigla¢hQNA aggregation levels, particular care is
needed as regards revisions of the seasonal compdnathermore, balancing and chain-linking
seasonally adjusted data must not introduce a sabgattern into the series.

[new recommendation]

QNA volume measures in average prices of tegipus year can be chain-linked by using the one-
quarter-overlap, the annual-overlap or the ovetydsr technique. From the perspective of
seasonal adjustment of QNA volume measures, theqoader-overlap and the annual-overlap
technique are preferred. The over-the-year teclenigunot recommended as it may introduce
breaks in every single quarter-on-quarter movenwénthe series, which might impact on the

meaningfulness of quarter-on-quarter changes, whosdsion in seasonally adjusted form is of

key importance for economic analysis.

[new recommendation]

Unadjusted chain-linked QNA volume measures (mradjusted indicator series) should be
consistent with independently derived chain-linkeahual volume measur&sThis is the case for
the annual-overlap technique. For results calcdlagng the one-quarter-overlap or the over-the-

14

ESA 95 para 12.06 requires: “Since quarterly ant®adopt the same framework as annual accounththes
to be consistent over time with them. This implies;ase of flow variables, that the sum of thertprly data is
equal to annual figures for each year.”
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()

(k)

year technique (to a lesser extent) this is notdde. The use of benchmarking techniques is
therefore recommended when the one-quarter-overldpe over-the-year technique is applied. A

benchmarking technique which minimises the impacttlee quarter-on-quarter changes of the

series should be chosen.

[new recommendation]

Seasonally adjusted chain-linked quarterly wadumeasures should be made consistent to the
respective non-seasonally adjusted chain-linkediaindata by using a benchmarking technique
which minimises the impact on the quarter-on-quatt@nges of the series. The benchmarking is
required for purely practical reasons, e.g. thesistency of annual average growth rates.
Benchmarking must not introduce a seasonal paitéonthe series. The reference should be the
independently derived chain-linked annual serieariadjusted form for only seasonally adjusted
QNA, and in calendar adjusted form for seasonafly aalendar adjusted QNA. The calendar
adjusted chain-linked annual series may be derbwedpplying a calendar factor derived from
calendar adjusted quarterly or monthly data. ffaibh be shown that calendar effects on the annual
chain-linked series are systematically negligititee reference for benchmarking the quarterly
seasonally and calendar adjusted series may béndependently derived chain-linked annual
series in unadjusted form.

Exceptions from the desired time consistency mayabeeptable if the seasonality is rapidly
changing. Calendar adjusted quarterly data shootide benchmarked to unadjusted annual data
since the number of working days may differ acasdendar years.

[amended recommendation]

Chain-linked volume measures in unadjusted adjdsted form are not additivéNo correction
should be made to remove the non-additivity intazaliby chain-linking.

QNA volume measures in average prices of the pusvigar should be additive. If for data in
average prices of the previous year differencesvdmn the non-adjusted total GDP and the
aggregate of its non-adjusted (expenditure or dutfpmponents arise, these should be allocated to
a series of statistical discrepancies which issimatied to Eurostat. Alternatively, the discrepasci
could be allocated to a series which typically aassidual character (e.g. changes in inventories)
or could be distributed among the components. énldtter case the effect on the pattern of the
non-seasonally adjusted series should be minimised.

[amended recommendation]

15

“Additivity ... implies that at each level of aggm@n the volume index for an aggregate takes dhe fof a
weighted arithmetic average of the volume indiomsifs components with base-period values as weight
(Source: 1993 SNA, Paragraph 6.55).
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()  As for volume measures with a fixed price-bgear, there is a choice between indirect and direct
seasonal adjustment of QNA volume aggregates faindinked measure$.Indirect adjustment of
chain-linked volume measures means that the adjustain-linked aggregate is obtained by
aggregating the adjusted component data in avgnaggs of the previous yeamand chain-linking
the result.

The seasonally adjusted data in average pricesh@fprevious year should be derived by
unchaining the benchmarked adjusted chain-linkellinve series. Discrepancies between the
seasonally adjusted total GDP and the aggregate sdasonally adjusted components expressed in
average prices of the previous year which arisetaltiee direct adjustment of the total GDP should
be allocated to a series of statistical discre@anuaihich is transmitted to Eurostat. Alternatively,
the discrepancies could be allocated to a seriashwiypically has a residual character (e.qg.
changes in inventories) or could be distributed mgnthe components if the annual overlap
approach is applied. In such cases the seriestedfday the distribution should be checked for
residual seasonality.

[amended recommendation]

(m) Deriving seasonally adjusted values in averpdees of the previous year from benchmarked
seasonally adjusted chain-linked volume measures dot require any additional information to
those data anyway provided in the ESA95 transmispimgramme, when the annual overlap
method is applied, whereas the other chain-linkirghods require additional data for unchaining
the adjusted chain-linked series.

According to Regulation (EC) No 1392/2007, the sraission of adjusted QNA volume measures
to Eurostat shall include adjusted data in avees of the previous year. The data are used by
Eurostat to validate the consistency in aggregatibrihe data provided by countries and to
calculate European aggregates. The transmissietrigsly necessary for countries not using the
annual overlap technique for chain-linking. Wher tAnnual overlap technique is used it is
generally straightforward to derive adjusted dataaverage prices of the previous year from
adjusted chain-linked data. In these cases Eurowtgtinform to which extent the transmission of
adjusted data in average prices of the previous igegequired, taking into account the possible
reduction of the reporting burden.

[new recommendation]

6 Generally, the choice between indirect and direesenal adjustment requires case-by-case decisakisg

into account the statistical quality achievable dixect or, alternatively, indirect adjustment arig tuser
requirement for consistency.

It has to be noted, that unchaining leads in jplecto data which are unrelated across years. rApasison of
these data across years may show a seasonal gatereen the fourth quarter of one year and tts¢ duarter
of the following year, even if the data in pricddte previous year are derived from seasonallystdf chain-
linked series.

17
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(n)

(0)

A QNA volume measure which is derived from cament series or as residuals may have zero or
negative values, although each of its componerggily positive (e.g. external balance, changes
in inventories). For these series chain-linkinq@ possible. Seasonally adjusted data should be
calculated by aggregating the seasonally adjusé¢d af the strictly positive component series
expressed in average prices of the previous yelae. Seasonally adjusted data of the strictly
positive components shall be derived from the sesBoadjusted and benchmarked chain-linked
component series.

[new recommendation]

In several Member States unadjusted or adju€bid\ series are compiled according to the
"indirect" approach that derives quarterly timeieefrom annual aggregates by applying temporal
disaggregation techniques using unadjusted or tdjusdicator series. Therefore, the order of
procedure for chain-linking, benchmarking and seab@djustment may differ from the order

outlined before. In these cases procedures shauldpplied that lead to adjusted QNA volume
measures that are comparable to the QNA measundsiqed according to the recommendations
above. In particular the following applies:

« In principle, temporal disaggregation techniquesusth not be applied to annual data
expressed in average prices of the previous ydasd series might present breaks from one
year to the other (due to the shifting of the pbese year). Rather, disaggregation techniques
should be applied to chain-linked annual serieduMe indicators with a fixed price-base
year can be used when chain-linked indicators aravailable.

« Temporal disaggregation can be applied using usgatjuindicator time series for deriving
unadjusted QNA data. Temporal disaggregation teghes can also be applied using
seasonally adjusted indicators for deriving sedfomadjusted QNA data. In these cases the
recommendations 5 to 11 should be applied analdgous

[new recommendation]

Page 39



Annex 1: Calendar effects and calendar adjustment Braft glossary

Calendar effect

The calendar effect is the impact of working/treddays (number and composition), fixed and
moving holidays, leap years and other calendar phegna (e.g., bridging days) on the time series

under review.

The calendar effect resumes periodical effectsadime series which are, directly or indirectly,
linked to specific calendar situations.While theri€imas effect on economic activity is always
caught by the month of December/fourth quarterrétoge it is to a large extent assigned to the
seasonal component), the effect of Easter, asagetfither moving holidays, may concern varying
months or quarters (Catholic Easter can affect KlarcApril, i.e. the first or the second quarter).

For this reason, moving holiday effects requir@ecsal statistical treatment.
A special calendar correction is the leap yearemtion.

The calendar effect is normally caught via a qit@inte estimation of the effect on the value of a
quarterly or monthly time series in a quarter onthpe.g. measured by estimating the effect of the

deviation in the number of working days from itadeterm average in that quarter or month.

The calendar effect can be divided into a seasandl a non-seasonal component: the former
corresponds to the average calendar situationréipsats each year at the same season; the latter
corresponds to the deviation of the calendar vheesaljsuch as trading/working days, moving

holidays, leap year) from the monthly or quartegecific long-term average.
Calendar effect component

The calendar effect component is an estimateeohtim-seasonal calendar effect, for which there is

statistical evidence and an economic explanation.
Calendar adjustment

The calendar adjustment is the removal of the cidereffect component.
Working day/trading day adjustment

Working day or trading day adjustments refer te temoval of the non-seasonal effect related to
the number and the composition of working or trgdamys in a given month/quarter for flow

series or the sort/type of day for stock series.

Each month and quarter embody a varying humbeéviaridays, Tuesdays, ... and Sundays and,
consequently the business activity can vary acoghgdi The working day effect catches the

difference between the “working-days” (i.e. Monddyesdays,..., Friday) and the weekend days
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(Saturday and Sunday) according to the idea theetiiwo groups of days have different effects.
The trading day effect catches the difference beitvtbe days of the week.

In practice, trading day adjustment and working dajustment are often used as synonyms.
However, this approach is not followed here. Indtethe above mentioned difference in

terminology is used.
Public holidays

A public holiday (also known as "general”, "statyt' or, in United Kingdom and Ireland, "bank"

holiday) is a holiday established and regulatechbgional, regional or local authorities.
Fixed holidays

Fixed holidays are holidays which occur each yeag fixed date (e.@hristmas).
Moving holidays

Moving holidays are holidays which occur each yéart at varying dates (e.Gatholic Easter).
Regional holidays

Regional holidays are public holidays established regulated by regional authorities.

At country level, regional holidays are not totleated as full holiday but only as partial holiday
(according to the share that the data for the regadfected by the holiday customarily take up in

the total result for the country).
National holidays
National holidays are public holidays establistzdl regulated by national authorities.

At European level, national holidays, which ar¢ established in all counties within Europe, are
not to be treated as full holiday but only as @ditiolidays (according to the share that the data f

the country affected by the holiday customarilyetaip in the total result for the European Union).
Regional calendar and regional calendar regressors

Regional calendars are the collection of fixed andving holidays, working/trading days at

regional level.

Regional calendar regressors reflect the regi@madéndar situations for calendar adjustment

purposes in terms of numbers of working/tradingsd&lidays etc.
National calendar and national calendar regressors

National calendars are the collection of fixed ambving holiday, working/trading days at

national level.
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National calendar regressors reflect nationalnckde situations for calendar adjustment purposes in
terms of numbers of working/trading days, holidays National calendar regressors may be built

from weighted averages of regional calendars regres
European Union/euro area calendar and European Uni@'euro area calendar regressors

EU/EA calendars are the collection of fixed andving holidays, working/trading days at

European Union/Euro area level.

EU/EA calendar regressors reflect the EU/EA caersituations for calendar adjustment purposes
in terms of numbers of working/trading days, hojsl@tc. EU/EA calendar regressors are usually

built from weighted averages of national calendagsessors.
Specific indicator/sector/industry calendars

European/national/regional specific indicator/seindustry calendars are the collection of fixed
and moving holidays as well as trading/working dagsnational level related to a specific

indicator/sector/industry.

The number of working or trading days in a giveont or quarter can vary significantly for each
statistical domain (e.g. production, merchandisadd) because of differing institutional

arrangements, trade specific holidays, etc.
Bridging days
Bridging days are days (up to two) lying betwegruhlic holiday and a weekend.

Bridging days may generate effects on the timéesaunder review. These result from people
taking holidays on bridging days.
School holidays

School holidays are periods in which classes ategiven.

The economic activity in a month/quarter is likety be affected by the schedule of the school
holidays. Workers with school-age children takevéeabove all during the school holidays, and

hence interrupt their work.

Weather effects

Weather effects are effects that are linked tccifipeweather conditions. If they do not occur
repeatedly with the exact same intensity in theesamonth of each year they contain a non

seasonal effect.

Non seasonal weather effects are associated wedpaonal/atypical weather conditions. Weather
effects can affect different economic activities andifferent way (for example, construction,

tourism services).
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Annex 2:  Contributions to growth

In the dissemination of Quarterly National Accoumsntributions to GDP growth play a prominent role
Indeed, they measure the impact of the growth cbraponent on the growth of an aggregate, from an
accounting point of view. Hence, they are an esseiobl to analyze how different components affibet
growth of GDP. The Task Force decided to reviewfed#nt techniques available to compute
contributions to growth from chain-linked d&taconcluding that further work in this area is reed
before reaching any conclusion.

With the introduction of chain-linking, volume meass are not additive, and the computation of
contributions is not as straightforward as it usete. Unless otherwise specified, the formulasgmted
hereafter are based on an annual overlap chaimgjrtkchnique.

The additive case

In the case of additive volume measures (nofedtl), the formula of contributions from an element
( X;) to an aggregateX ) is straightforward:

Add Add Add Add
C(X Add XAdd) - AXia,t - ina,t AXia,t - X:,?d - Lx:tdd _ (X:,?d _Axia,t )~ LX:fd
i ’ at
LX2 XA Lx A LX 2 LX 2

iat

where L is the lag operatorA =1-L the difference operator)(i‘,/:ftjd the Addmeasure of the

component in quarter of yearaand X;{’d the measure of the aggregateat quartert of yeara.

This additive contribution can be expressed indlways:
« the first one is the ratio of the increase in tbmponent to the lag of the aggregate.

* the second one is expressed as the growth rateecddmponent, weighted by its share in the
aggregate in the previous quatier

» the third one interprets the contributions to gtowas partial contributions. The basic idea can be
illustrated with an example: The contribution to B@Qrowth made by net exports can be
expressed as the difference between GDP growthihendggregate of zero growth in net exports
and the change in domestic demand. The 0.5 pegeeptaint contribution to GDP growth made
by net exports thus tells that GDéeteris paribuswould have grown by 0.5 percentage point
less if net exports had not changed. The correspgnidrmula is the result of some simple
mathematical transformations.

8 The list of methods reviewed is not exhaustiveloks not cover for example the situation whereattjastment
is done independently to all the variables witheny further reconciliation process.

9 Note that the sum of the weights over the comptsnefian aggregate is unity, given additivity of theasure.
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The first one decomposes the increase in the aggreg the sum of its components’ increases, wherea
the second one expresses the growth rate of thegajg as the weighted average of its components’
growth rates. The third one gives a direct intdgiren of the contributions to growth as partial
contributions. The equivalence between all appreach due to the additivity of the measure.

Non-additive measures

However, chain-linked volumes are not additive, #ralabove formula does not yield satisfying result
when applied on chain-linked volumes. To the knalgk of the task force, no less than six different
formulae have been proposed.

Following the three expressions of the additivetdbution formula, one can classify the different
methods into two broad categories: the first useghting systems to weight the components’ growth
rates; the second transforms chain-linked measnt@san additive measure to compute contributidims;
third is based on the partial contribution concept.

At this point, the notion of additivity for contiitions must be properly defined. A contributionniotta

is additive if the sum of contributions from twopseate components to an aggregate equals the
contribution of its sum to the aggregageg( contribution from households’ consumption to GIfaias

the sum of the contributions of households expenelt on goods and households consumption of
services to GDP). In particular, for any decomposibf an aggregate, the sum of the contributioamf

its components equals the aggregate’s growth rate.

For the sake of clarity, some notations will beddticed: the measures of a given aggregat quarter

t of year awill be denotedX ;" in current prices X[,  in previous year prices and J;" in chain-

at
CuP
a,t
CLVv
at

linked volumes. Its price deflator will bE’a); = . Measures indexed by a year denote annual data

CuP
a
CLVv
a

(e.g.Xf“Pis the current price volume measure of aggre¥aten year a and Pax = is the

average deflator oKX in the same year).

1. Weighted Growth Rates (WGR)

Weighted growth rates are very attractive for tisainplicity of use and because they are indepenafent
the quarterly linking technique. Indeed, contribag in this framework are easily computed and their
relationship to the elements’ growth rate is vampde. Anyway, these contributions formulae are not
additive: the sum of contributions from two separabmponents to an aggregate does not equal the
aggregate’s growth rate.
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a. Annual weighting system

In this approach, contribution from a componerdricaggregate is expressed as:

x CuP AX Y
- _ ia— la,t
ContribWGR, (X, X),, = Xf_ulé LX Y

lat

The weighting system is that of the previous yesrent prices measure.

b. Quarterly weighting system

In this alternative, the weighting system is thiathe previous quarter at current prices.

. _ ingp AXEEV
ContribWGR, (X, X),, = LXP LXY

ia,t

2. Contribution of growth based on transformed data
a. Previous year prices

This family of contributions formulae takes advaygteof the additivity of measures in previous year
prices except in one case. Indeed, when such datavailable, they are additive. However, the glowt
rates for chain-linked aggregates and for aggregdat@revious year prices can differ from year ¢ary
(but not within a year). Therefore, an additive ataposition of growth rates based on data in previou
year prices does not imply an additive decompasitibgrowth rates for chain-linked figures from yea
to year (but within a year).

pX X CLV
ContribPYRX,, X),, ==t '
tORY XS

b. Additive Volume Data (AVD)

This method exploits the additivity of volume measuin the year following the reference year.
Therefore, if we want to calculate quarter-on-geraor year-on-year growth contributions for the rters

of year T, we should reference the volume estimbiteshe quarters of year T-1 and T to year T-1. It
should be noted that not all the series have teefegenced to every single year. For calculatingrtgu-
on-quarter and year-on-year growth contributionwilt suffice to reference only 8 quarters to aegiv
reference year. This method is independent ofitiénly technique.

Page 45



c. French QNA (FQNA)

French QNA uses a formula that is based on the &)fPoach, but which extends additivity to the first
quarters. The formula is the following:

ContribFONA(X;, X) ., = ContribPYRX;, X)
Xiao _Xiay |{ PSR,
B ST A

where J,_, =1 if t =1and 0 otherwise : the second term only shows ufir&irquarters. This last term,

which ensures additivity at a global level, is osecond order of importarf@eNote that since year
changes do not jeopardize additivity in this forepuadditive contributions to year on year changas c
also be derived.

3. Partial Contributions to Growth (PCG)

The Bundesbank proposed an elegant way to compuatelzution. The contribution to GDP growth of a
component is calculated as the difference betwe@R Growth and the growth obtained assuming that
the component has not changed. This idea andritsufae can both be applied to chain indices (als® i
Fisher index environment). However, instead of gssimple sums and differences the rules for
aggregating and disaggregating chained indices twalie applied. This is done in Germany based on an
excel macro which is free of charge available ftbmDeutsche Bundesbank.

The formula used is directly derived from the thirderpretation of the contributions to growth.
Therefore, the results can always be interpretedagisal contributions. This concept fulfils addity
within a year but not between years, like the ahaverlap technique.

Relations between the different approaches

When an annual overlap chain-linking techniquesisdy the following relations hold:

(Paﬁ j
PX
ContribPYRX;,X),, =—~——"%

Xi
L( PaYt PX J
at
CLV
L Xi a't/CLV
_ x at

ContribPYR X, X),, =Contrib.PCG(X;, X),,

ContribWGR, (X;, X),,

ContribWGR, (X;, X)

a;t

% |Indeed, it is the product of two growth rates.
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Hence, substantial differences exist between tloeweighting systems that may be used in the weighte
growth rates approach, depending on the frequenehiah the weights are computed:

* when weights are computed using quarterly data, dhky deviation from the PYP contribution
depends on the change of the relative price defatbthe element and the aggregate between the
last quarter and previous year;

* when annual weights are used, this deviation dependhe change in the ratio of CLV measures
between the same periods.

Since relative prices are much more volatile thalume ratios, one can expect the annually weighted
growth rates formula to deliver results that a@sel to PYP formulae, and therefore closer to alyit
within a year.

Terms of the choice between formulae

Although all the methods provide similar resultsrthare some aspects that might be taken into atcou
when choosing a method.

a. Comparability of the results

From this point of view methods PYP, PCG, AVD ar@NA*' seem provide almost exactly the same
results while the results obtained with WGR are gwhparable. This criterion is especially releviamt
International Organizations like Eurostat and ECB.

b. Independence from the choice of the linking technique

PYP, PCG and FQNA rely on the calculation of adjdsseries expressed at average prices of the
previous year. To obtain these series for dataltaae been linked using the annual overlap isivelgt
straightforward. This is not the case for serieg tiave been chained with a different techniquehils
sense, the methods WGR and AVD have the advantalge applicable to chain-linked figures obtained
by any linking technique.

c. User friendliness

Methods WGR, AVD or PCG are probably easier to &xpto non-advanced users and they can be
replicated by external users in a relative easy {ay the PCG with a free available excel macro
developed by the Bundesbank). Nonetheless, usardfyi tools could be developed for PYP and FQNA
(INSEE has made available on its welf$in excel template that calculates contributiongrtmwth
using FQNA) that would allow the calculation of tip@wth contributions directly, partially hiding tn

2L Except for the first quarter quarter-on-quarted &t year-on-year contributions.
22 http://www.insee.fr/fr/indicateur/cnat_trim/Pub_MéEontributions.xls
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specialist users the relatively complex steps tbaken. On the other side, advanced users migferpre
the PYP, PCG and FQNA approaches, as they permibrruaggregations (and their contributions to
growth), as far as the annual overlap techniquébban used.

d. Additivity

Only the FQNA approach produces additive contridmdj which could is an important criteria when

some contributions are calculated by difference,efcample change in inventories. Nonetheless, eat th
level of QNA aggregates the non-additivity of thteey approaches is almost negligible. Of course, fo

more detailed breakdowns displaying volatile pgbanges the non-additivity may become an important
drawback.

e. I nterpretability

It would be interesting to interpret the contrilba$ to growth in a direct way, like in the partial
contributions to growth concept.
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Annex 3:  Seasonal adjustment factors for main QNA@mponents and selected countrié$

VALUE ADDED
Value added NACE C-E Value added NACE G-l | Value added NACE J-K
Ql | Q2 | Q3 | Q4 | Q1| Q2 | Q3 | Q4 | Q1 | Q2 | Q3 | Q4
EU25 | 100.7| 100.1| 96.3| 103.1| 96.8| 100.4| 101.2| 101.6| 98.9| 99.7| 99.0| 102.4
cz 92.8| 107.6| 103.0 98.f 99.2| 100.6] 94.3 105.B
EE 94.4| 103.8 103.) 1084 99.7| 101.5 98.3 100.p
HU 87.3| 101.4/ 102.¢ 1084 93.7| 100.5 98.6 106.9
SK 92.4| 112.6| 108.4 85.p106.5| 98.5 99.7 95.2
FI 94.9| 100.9] 101.4 103.p 97.4| 100.6] 97.3 104.f
SE 95.1| 102.5 96.1 105.f 98.9| 103.0f 95.3 102.f

HOUSEHOLD AND GOVERNMENT FINAL CONSUMPTION
Household consumption Government consumption

Q1 Q2 Q3 Q4 Ql Q2 Q3 Q4
EU25 97.2| 99.4| 100.3| 103.1| 99.2| 100.2] 98.1| 1026
BE 98.8| 101.6 984 101f 100.0] 100.0 100.0 1000
DE 96.7 99.5| 100.4 103p 98.3] 982 98§ 104.6
ES 87.8| 101.3 99.4 1108 985 983 98§ 1045
FR 99.8 99.1 984 102} 100.1| 1009 97§ 101p
I 99.1 98.9]  103.5 985 986| 100.0] 99.§  10L.p
NL 99.2| 100.6]  100.] 99y 96.1| 1077 943 1018
GB 96.6 985 1014  103p 100.1| 99.5  99.7  100.F

GROSS FIXED CAPITAL FORMATION AND VALUE ADDED IN CO NSTRUCTION
Gross fixed capital formation Value added construction

Q1 Q2 Q3 Q4 Ql | Q2 Q3 Q4

EU25 93.2 101.0 98.1 107.5 | 88.8 101.9 103.2 105.6

LT 75.9 100.3 108.5 1135 64.2 100.6 123.6 110.5
MT 93.5 104.7 97.9 104.3 n.a. n.a n.a n.a
AT 80.1 102.1 106.8 109.4 65.6 104.4 115.5 114.1]
PT n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

% Adjustment factors are calculated as averagesratiqpublished unadjusted data and seasonally ¢atehdar
adjusted) data (*100) for the period from 1995 @0@ (or as available), using data provided by Bato&or the
purpose of cross-country comparisons all seasondl @alendar factors are presented as multiplicative
components. A value of 100 indicates that thereoiseasonal (calendar) effect adjusted for. A valiydor
example, 120 indicates that the unadjusted sexia=eels the adjusted series by 20%, a value ofd@fates that
the unadjusted series is 20% lower than the adjsstdes.
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Annex 4:

Metadata template

SEASONAL ADJUSTMENT METADATA TEMPLATE
Quarterly National Accounts (QNA) - Main Aggregates
(note: for metadata on employment, employees and hours worked see separate template)

LINK TO GUIDELINES/ GLOSSARY

Group of series : ESA 95 Transmission Programme Tdé 1
<link to Tab.1 ESA 95 Transmission Programme (e.g. on Eurostat website>

Country/Institution

Contact Person
responsible for SA
(not a generic contact point)

name / institution /position

phone / e-mail / fax

GENERAL |NFORMATION LINK TO OTHER STRUCTURAL METADATA FOR THE ORIGINAL (RAW) SERIES
<link to raw QNA metadata (e.g. SDDS metadata template)>

Frequency (*)

Published series / relevant
series

Number of series by level of breakdown and kind of adjustment

Kind of
adjustment

Series

Raw series

Tab. 1 except / plus

Only calendar
adjusted series

GDP and total value added (yes/no)

Other (group or name of series)

Other adjustments
(e.g. outliers
correction)

Group or name of series

Only seasonally
adjusted

Group or name of series

Seasonally and
calendar adjusted

Tab. 1 except / plus

Trend-cycle

Group or name of series

Others

Group or name of series

(*) if the indicators are published at a quartetvel but are available at a monthly level, pleg
indicate if the adjustment is made at monthly oqw@rterly level

\Se

Method used

Parametric (please specify)
Non parametric (please specify)

Software used
(please also specify the
version)

Software

Version

Publications

title of hardcopy

on-line access source
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CALENDAR ADJUSTMENT

Frequency (**)
Calendar adjustment Series by level of breakdown and kind of adjustment
(trading/working day . (weight/number o series) .
adjustment Kmd of GDP Value added Expenditures Income
incl. moving holidays effect) adjustment Total ...A6 Compr?n- Other
If the indirect approach is NS calend satio
followed the weight of the a(;)jtf;rign?r
series on the aggregate :
. Trading day/
should be indicated. If the working da);

direct approach is followed | (ingicate the
the number of series could | kind of

be sufficient regressor
used)
Moving
holiday effect
(indicate
which)

Leap year
effect

Others

(%) Series on compensation and gross wages and salarie

No calendar adjustment Reasons:

a priori decision

not significant calendar effect
other (specify)

Calendar used for trading Country-specific (national holidays) vs. defaulteradars
day adjustment series-specific: applicable for all the series Imistgroup(s) as opposed to all other groups in the
reporting country

(**) if the indicators are published at a quarterlgvel but are available at a monthly leve
please indicate if the adjustment is made at mgrihht quarterly level

OTHER PRE-ADJUSTMENT

Detection and replacement | yes (which outliers: impulse, transitory changeseleshifts) / no
of outliers (°)

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

Modelffilter selection

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

Type GDP Value added | Expenditures Income
Compen-| Other
Total | ...A6 satiorf
Manual
Automatic

(%) Series on compensation and gross wages and sslarie

Seasonal adjustment
decomposition

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

Type GDP Value added | Expenditures Income
Total | ...A6 Cs%rggr?”' Other

Additive

Log-additive

Multiplicative

Other

(%) Series on compensation and gross wages and sslarie

AGGREGATION

Direct adjustment of each
series / indirect adjustment
of GDP and other
aggregates via components

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

Consistency / Identity
between GDP and
components

Volumes
(in prices of the previous year, unchained)

Current prices

Yes (please indicate how consistency is
achieved) achieved)
No No

Yes (please indicate how consistency is

Time consistency
Quarterly/annual

Yes (please specify: quarterly and annual raw daterterly calendar adjusted and annual
calendar adjusted/raw data, quarterly seasonallyuatid and calendar adjusted and annual
raw/calendar adjusted data)

No

Consistency / Identity
between production,

expenditure and income side

Volumes
(production and expenditure side in prices o
the previous year, unchained)

Current prices
(production, expenditure and income side)

f

Yes (please indicate how consistency is
achieved)
No

Yes (please indicate how consistency is
achieved)
No

REVISIONS

Model, filters, outliers,
calendar regressors re-
identification

please describe the strategy adopted and spedaffrélquency 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
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AVAILABILITY OF STRUCTURAL METADATA

Links to methodological reports

Links to national calendars used (if any)

Availability of detailed information sufficient tallow users to| yes / upon request / no
replicate the process:

- all series . yes / upon request / no
- published series . yes / upon request / no
- other subsets (please specify) yes / upon request / no
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Annex 5: List of participants

Chairmen: Roberto Barcellan (meeting 3 and 4), Gian Luigiz¥ (1 and 2) (Eurostat)
Henning Ahnert (ECB)
Secretaries: Luis Biedma (Eurostat)

Martin Eiglsperger (ECB)

Belgium: Isabelle Brumagne, Yves de Lombaerde (BanqueoNae de Belgique)
Bulgaria: Elka Atanasova, Dimitar Dimitrov, (National Stdical Institute of Bulgaria)

Czech Republic: Michal Siroky (Czech Statistical Office)

Germany: Robert Kirchner (Deutsche Bundesbank),

Tanja Gotzke, Stefan Hauf (Statistisches Bundésa

Estonia: Mihkel Taht (Statistics Estonia)

Greece: Kostas Papandreou (National Statistical Servicgreece)
Spain: Alfredo Cristébal, Angel Cuevas, Leandro NavaihtE)
France: Antonin Aviat (INSEE)

Italy: Carmine Fimiani, Marco Marini (ISTAT)

Antonio Bassanetti, Riccardo Cristadoro (Bartiald)

Lithuania: Nomeda Braikovier¢ (Statistics Lithunania)

Hungary: Klara Kondiné Anwar (Hungarian Central Statidtio#fice)

Malta: Waldemar Galea (National Statistics Office)

Netherlands: Reinier Bikker, Hao van Bui, Marcel van Velzengigttics Netherlands)
Austria: Ursula Havel (Statistik Austria)

Marcus Scheiblecker (WIFO)
Portugal: Rui Branco (INE)

Slovak Republic Zuzana Pélenikova (Statistical Office of the SloR&public)

Finland: Faiz Alsuhail (Statistics Finland)

Sweden: Sven Ohlén, Stefan Svanberg (Statistics Sweden)

United Kingdom: Simon Compton, Nigel Stuttard (ONS)
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