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1. Introduction and motivation

The OECD has been publishing a set of quarterly amaual unit labour costs (ULCs) and related
indicators from 1970Q1 via the OECD System of Umbour Costs and Related indicators (SULCRI)
since March 2007. Trend-Cycle ULCs have been usddrget ULC series in the quarterly OECD ULC
Press Release. Due to the current global finardisik, end point problems of trend-cycle and sealip
adjusted series have been magnified in the mosintedLC series. Thus, we are seeking optimal

solutions to deal with these problems.

This paper aims to initiate a forum to discuss Hmst to deal with this problem by sharing OECD
experiences. In order to facilitate discussionss faper presents the evolution of trend-cycle and
seasonally adjusted series between the first quairtE990 and second quarter of 2009 for a fewtefjia
series, i.e. ULCs industry and manufacturing faarfee, Germany and Japan. Main causes of revisions
are examined: if the cause is due to revisionawfdata and/or (mostly) due to change in positimirig

of outliers at the end point, or change of ARIMA dets? We also examine if treatment of partial
unemployment measures in national accounts didtuetseries, in particular for Germany but lesgeixt

for France. In this case, end points are semiarstias they result from the crisis but also froimsius
plans which distort the actual compensation of eyg#s.

This paper is organised as follows. ULCs definititte OECD SULCRI and OECD seasonal adjustment
procedure for ULCs are presented in Sections 2d3arespectively. Section 5 deals with variousdss
raised in the compilation of OECD ULCs during thebgl crisis. Conclusions and questions are ligted
the last section.

! The authors are staff members of the OECD Sedetaut the discussions in this paper are personas. At the same time,
please note that authors used extensively of ctsiterthe OECD System of Unit Labour Costs and fdlandicators for
the preparation of Sections 2, 3, 4 and 5.



2. Unit Labour Costs definition

ULCs are defined as the average cost of labounpierof outpuf. ULCs are generally calculated as the
ratio of nominal labour compensation to GDP or gaidded volumes. Ideally, labour compensation
would include wages and salaries, bonuses andhadl gosts such as employers’ contributions toasoci
security and pension schemes or taxes on employagemell as the compensation of self-employed.
However, the available National Accounts data &olur compensation (using international standards)
only refers to the compensation of employees. Tdrapensation of self-employed is mixed with other
capital returns in the gross operating surplusaddition, taxes are excluded from the compensaifon
employees’ calculation. Given these data limitatjoran assumption is generally made on the
compensation of self-employed persons, i.e. thiatéqjual to the compensation of employees, fockhi
data are available. The taxes on employment arerghiy either disregarded or data are corrected for
these additional costs from other sources.

The labour input may vary between data expresseelisons, hours or full-time-equivalent accordiog t
the implementation of the definition. Nevertheleitsis internationally recognised that actual hours
worked are the measure of labour input for theutation of the derived employment indicators a®lab
productivity and, consequently, the ULCs. The uk¢he hours worked is particularly interesting in a
dynamic economic situation where it can be hypadseesthat changes in the number of persons
employed might be led by an earlier changes imthreber of hours worked.

OECD calculation method

The OECD calculates the annual ULC from the anmaional accounts data. The series used are
constant price value added, compensation of emeyend employment and employees data based on
both hours worked (preferred measure) and persdires, annual frequency for the total economy dred t
seven economic activities defined above. The foanfal the compilation of the annual ULCs is as
follows:

ULC = Total Compensation/ Constant price Value Added (1)
In order to compile total labour compensation framimual compensation of employees, the data on

employment based on hours and persons are usedarifiual total Employment to Employees ratio or
Self-employment (SE) ratio is compiled as follows:

2 Changes in ULCs relate the growth of labour cdstghe growth in output and can be further analysidits components including
compensation per unit of labour input (usually grby compensation per employee) and labour prodtycti



Total hours worked employees’ hours worked 2

(2) Is the preferred measure of the Self-employmeaiio. If hours worked are not available,
employment/employees data are used instead awollo

Total number of persons employgdumber of employees 3)

Following this, the overall labour compensationafculated as:

Annual compensation of employees * SE ratio (4)

All annual value added volume series are rebasedetgyear 2005. In addition, on an annual bases, th
OECD performs an adjustment for the ownership oélidmgs. In the case ddwnership of Dwellings
there are no employees, and so this componentloé\added has nothing to do with the relationship
between output and labour costs. Consequentloitild ideally be removed from calculations of ULC
indexes which cover ISIC division K.

Theannual ULCs are then calculated by dividing total compensatibamployees resulting from (4) by
the annual value added volume series (base yeé&:, 20 economic activity J_K adjusted for ownepshi
of dwellings), as indicated in (1).

The calculation of thguarterly ULCs series strictly depends on the previous calculadibthe annual
data. Quarterly compensation of employees and vatlteed volumes are retrieved from the OECD’s
Quarterly National Accounts database and eventuaiypleted with the most suitable official proxy
series from National Statistical Institutes anddstait. The quarterly indicator series of real otgmd
total labour costs are benchmarked to their conedlptsuperior annual series (as outlined abov&hau
the Fernandez method of temporal disaggregationtheaECOTRIM software. As a result, quarterly
compensation of employees is adjusted to includecttmpensation of self-employed by grossing up the
quarterly data to the annual series, with the apsiom that this does not significantly change on a
quarterly basis. In the same way, the effect oftliestment for ownership of dwellings is reflectedhe
quarterly benchmarked real output series. The geoétemporal disaggregation itself and the filigr
methods used to produce the final quarterly UL&inttend-cycle series can also help to mitigateesom
of the quality issues associated with quarterlyxprdata. In addition, where feasible, the annualCUL
series are interpolated in order to compute adwditibackdata for the quarterly Trend-Cycle ULC egri
by applying the univariate Denton method incorpesiah ECOTRIM.



All the ULC compilations are performed on raw seridhen, seasonally adjusted and trend-cycle
guarterly ULC series are compiled using ARIMA madahd parameters as estimated using the TRAMO-
SEATS method in the DEMETRA software. In the prag@scorrection for trading day and Easter effects
is included. The models are changed on an annsg@ baJuly. However, during the quarterly update,
re-estimation of the ARIMA model could be deemedassary in case of poor diagnostic tests for the
seasonal adjustment. Once all country data (inctuthe euro area) are compiled, various geograbphica
Zzone aggregates are also calculated.

3. OECD System of Unit Labour Costs and Related Irndators

The OECD has been publishing a set of quarterlyaamrabal ULCs and related indicators via the OECD
System of Unit Labour Costs and Related indicatSt$LCRI) since March 2007 It consists of a very
complete dataset of OECD country data for ULCs@ndponents at annual and quarterly frequencies.

Indicators compiled

The following indicators are available at a quayténequency:
 Unit labour cost index: raw, seasonally adjustedi taend-cycle;
» Total labour costs: raw temporally disaggregateitbnal currency series; and
» Real output: raw temporally disaggregated naticoalency series.

And more than ten additional indicators are alsivigled with annual frequency.

Level of detail

The indicators are available for all OECD membarntdes, non-OECD EU member countries, the euro
area, together with zone aggregate totals (OECH), tetajor Seven economies, OECD Europe, European
Union, OECD total less high inflation countries)nual ULCs are also available for Brazil and South

Africa. ULCs are available for eight economic aittés according to ISIC rev. 3:
» Total Economy;
« Manufacturing (ISIC D);
 Industry (ISIC C_E);
» Construction (ISIC F);
» Trade, Transport and Communication (ISIC G_I);
« Finance and Business Services (ISIC J_K);
» Market Services (ISIC activity based proxy G_K)dan
» Business Sector excluding Agriculture (ISIC acyivabsed proxy C_K).

3 “The OECD System of Unit Labour Cost and reldteticators”, OECD Statistics Working Paper, Mar€0g



Timeliness and data sources

Quarterly ULCs, Total Labour Costs (benchmarked) BReal Output (benchmarked) are updated in the
OECD Data warehouse “OECD.Stat Extracts” on a qulgrbasis at t+135 and in the Main Economic
Indicators (MEI) electronic and paper publicaticatst+120. Annual ULCs and related indicators are
updated on an ongoing basis when annual natioraluats data are updated. The OECD Annual and
Quarterly National Accounts databases are useda®e data. When National Accounts data are not
available, they are replaced by the most suitabtéomal proxy series (e.g. quarterly compensatibn o
employees can be approximated by gross wages dadesaor constant price value added by the
industrial production index). These series are tgmlaither by direct Excel Web queries using Nation
or European Statistical Institutes’ databases (&at@r BEA for instance) or by country files th&CD
receives every month for the update of Main Ecordmiicators database.

The OECD System of Unit Labour Cost and Relatedchtdrs provides detailed metadata on country
data sources at http://stats.oecd.org/mei/defapllang=e&subject=19. This includes information on
series lengths, link dates to not-currently-puldihimes series used to form long time series dictu
the sources used, adjustments made to addressshirealeries, sources of proxy data for quarterly
indicators, and a range of other notes on the eggeapiality of data.

4. OECD seasonal adjustment procedure for Unit Labar Costs

The OECD SULCRI provides high quality quarterly tUmiabour Cost (ULC) estimates for raw,
seasonally adjusted and trend data. Due to theentig volatile nature of derived series such astdl

the OECD encourages users to focus on the Trentb@gtimates provided. OECD produces seasonally
adjusted and Trend-Cycled ULC series using the TRABSEATS package in the software Demetra; the
Trend-Cycle series includes all non-seasonal amdimegular movements in the underlying time series
This series can be regarded as a smoothed segsadpisted series, where the degree of smoothing is

dependent on the underlying ARIMA model and wilishvary from a series to another.

The OECD SULCRI undertakes a comprehensive reviels @easonal adjustment methodology once a
year between July and August. This timing has lersen due to the extensive updating carried out by
the OECD Annual National Accounts team in the Mag dune which is the main source of the ULC
input data. This review involves re-evaluating sdiries for model and outlier (i.e. additive outlier
transitory change, and level-shift) changes. Ferrémainder of the year, seasonal adjustment waiaert

using TRAMO-SEATS in Demetra is done allowing tleefficients of the model to change but with the



underlying ARIMA model fixed. It should also be adthere that after extensive investigations and tes
it was decided for most series the level-shift apmrto be switched off. That is, level shifts whitistort

the continuity of the long time series are notwa#id’ unless a legitimate level shift due to an observed
economic event has occurred (thus approximately 8BML.C seasonally adjusted and trend-cycle series

are free of level shift outliers).

5. Various issues magnified in the compilation of 8CD ULCs during global
crisis

In this section empirical applications of seas@wlistments during the crisis (revisions analygisnge
of ARIMA models, treatment of outliers) are shoviixceptional behaviours at end points in specific

economic conditions are evidenced via the ULC itrgua Germany and ULC industry in France.

5.1 What happened to German and French industry Unilabour costs before
Lehman Brothers’ filing for bankruptcy

The two graphs below show seasonally adjustedrandtcycle indices of industry ULCs for France and
Germany from 1990Q1 to 2008Q3, i.e. quarter whenltbhman Brothers filed for bankruptcy which
triggered bank runs and deepened the global fiahndsis for the next two quarters. We notice the
seasonally adjusted and trend-cycle series forderamnd Germany just slightly deviate from each rothe
until 2008Q3; no outliers are found in the pastrtyeyears before 2008Q3 according to the latest
ARIMA model update. Only noticeable differencehatt between 2005Q1 and 2008Q3, ULC in industry
for France has been increasing whereas that of &grmemained stable, which corresponds to the
consensual view that industrial competitivenes&efmany has been stronger than that of Franceglurin
this period.

4 The TRAMO-SEATS package in its default mode ttiefit the best model. For long time series it noégn implement a level
shift outlier at certain places to obtain a bettedel fit before and after this level shift outliefhis is seen as undesirable for
the continuity of long time series and thus is dediwhere possible.
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5.2 What happened after Lehman Brothers’ filing for bankruptcy and the
deepening of the global financial crisis

Graphs 3 and 4 below are the same ones as the $5taphd 2, respectively except adding three more
guarters, i.e. 2008Q4 to 2009Q2, to investigateitigact of Lehman Brothers’ filing for bankruptcy.
Although France and Germany were already on reme$sdm 2008Q2, the fall in their value added in
industry (denominator of the ULC) was the deepe&008Q4 and 2009Q1. How does the deepest point
of the crisis translate in the seasonally adjusted trend-cycle indices of industry ULC in Francel a
Germany?

The German seasonally adjusted industry ULC displlag strongest increase2@.4%) between 2008Q3
and 2009Q1, which is the record increase sincesthd of the series (1970Q1), then shows slight
decrease of 2.6% in 2009Q2. Thus, it increasedB% during 3 quarters between 2008Q3 and 2009Q2.
By comparison, the German trend-cycle series iseedy jusb.3% for the same period. Indeed, these
significant gaps of the growth rates of the sedbpadjusted and trend-cycle series are due mamthpe
detection and correction of transitory changes @884 and an additive outlier on 2009Q1, as ostlier
which are by definition not picked up by the trenytie series.

However, for France, no outlier was found at thel eh the seasonally adjusted ULC in industry.
Therefore, the seasonally adjusted and trend-sgtlies are very close to each other, just like reetioe
deepening of the crisis. They both show the samrease (+9.2%) from 2008Q3 to 2009Q2.

According to theESS Guidelines on Seasonal Adjustment, Section 1.4 — Outlier detection and correction,
an outlier is defined as “abnormal values of thiéese[...] However, outliers should remain visibhethe
seasonally adjusted data (unless they can be assthdo data errors), because they give information
about some specific events (like strikes etc.)li@stare not easy to manage, especially at theoetite

series when it is difficult to distinguish a turgipoint from an outlier.”

In the specific case of Germany, the outliers detbin 2008Q4 (transitory change) and 2009Q1 (agdit
outlier) for industry ULC can be explained by thembination of the effects of the recession and
expansionary fiscal policy, especially the receirtplemented short-time workers’ scheme. Undes thi
scheme, short-time working compensation is paidhgy German government to employers who then

transfer it to their employees. This short time kilmy compensation is considered in National Acceunt



as a subsidy from the government to the enterpdaadstherefore is part of compensation of emplayees

which is a component of a unit labour cost.

Consequently, it offsets a part of the decreaségsefman compensation of employees during the
crisis. As this short time working compensatiors o influence on the produced units of output
(constant price value added) by workers, this, ttugrewith the crisis, could explain the record @ase of
German seasonally adjusted industry ULC betweerBQB80and 2009Q1. However, this significant
increase is distorted by government interventior€onsequently, it is difficult to separate the
contributions of the recession from governmentrirgation on this record increase. The end poifits o
the seasonally adjusted industry ULC for Germaralld¥e taken cautiously and will surely be subject
revisions in the next quarters, if the recoveryoisg lasting and the government gradually redubes t
scale of its expansionary fiscal policy. The “atheme” of the trend-cycle series is that it doespick

up the transitory change and additive outliers #merefore considerably dampens the effects of
government intervention and of the recession.l, 8t trend-cycle series increases, showing theai@n
competitiveness has deteriorated during the crisis.

In the case of France, the recession was muchséeg&ge than in Germany and the French government
also extended the application of partial unemplaynmeeasures to enable enterprises to keep théfir sta
These partial unemployment measures probably ad@darger decrease of compensation of employees
due to the crisis. As a result, the industry UL@mgly increased at the end points but no outlias w
found.

° Nevertheless, a level shift is detected at 2008@ked up by the trend-cycle if we run Demetra’'fadé model. As mentioned
in section 2, the OECD ULC seasonal adjustment ogetlogy does not detect level shifts.
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5.3 International comparison issues due to end pdis - France, Germany and Japan

The detection and correction of outliers occurrddead points can lead to different end-point
interpretations of the seasonally adjusted anddtoyale series. To illustrate our point, we take th
industry ULC for Germany, France and Japan. Endtpuutliers are present for the industry ULC for
Germany (transitory change at 2008Q4 and additistéien at 2009Q1) and Japan (additive outliers at
2008Q4 and 2009Q1) but not for France. By debnitithe trend-cycle series do pick up neither
transitory changes nor additive outliers. Apadnirany transitory changes and additive outliers, th
trend-cycle series is generally close to the seslyoadjusted series. But exceptional end-pointienst

as encountered during the recent crisis, can matref difference between the trend-cycle and sediyon
adjusted figures at the end of the series. Graphsdb6, and Tables 1 and 2 illustrate this factvef
analyse the evolutions of the seasonally adjusteldtr@nd-cycle industry ULC for Germany, France and
Japan, we notice that the growth rates of the sadlgoadjusted and trend-cycle series significantly
diverge at the end points, when outliers are foulrdthe case of Japan, as tables show, this dinesy
can lead to opposite interpretations of the results observe a deceleration of the trend-cycle strgiu
ULC (+0.41% in 2008Q4 and +0.24% in 2009Q1) whemgaobserve an acceleration of the seasonally
adjusted figures (+6.89% in 2008Q4 and +16.29%0092)1). In the case of Germany, we observe an
acceleration for both seasonally adjusted and togatk industry ULC but the quarter-on-quarter gitow
rates for the trend-cycle series are significattlyer than those of the seasonally adjusted serfas.
France, as no outliers were found at the end ofstdrées, the quarter-on-quarter growth rates fer th

seasonally adjusted and trend-cycle series rengginolose to each other.

Finally, as tables indicate, if we rank France, r@amy and Japan in terms of quarter-on-quarter growt
rates for the seasonally adjusted and trend-cpdesiry ULC in 2008Q4 and 2009Q1, we notice that th
countries’ ranks significantly differ. Thereforhis relative instability of the series at the gmuints
makes international comparisons more difficult,ezsglly for economic activities such as manufaciyri
and industry, which have been and are the harddsy the crisis.
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Table 1. Quarter on quarter rate of change (Seasofig adjusted figures)

2008 Q4 Ranking 2009 Q1 Ranking
Germany 9.91 1 11.43 2
France 3.34 3 3.42 3
Japan 6.89 2 16.29 1

Table 2. Quarter on quarter rate of change (Trend-gcle figures)

2008 Q4 Ranking 2009 Q1 Ranking
Germany 1.58 2 1.72 2
France 3.20 1 3.35 1
Japan 0.41 3 0.24 3

5.4 Some issues raised from the revisions’ analysi$ the seasonally adjusted and

trend-cycle indices of industry unit labour costs ér France and Germany

The revisions derived from the analysis of the geally adjusted and trend cycle series for thisieng
series illustrates exceptional end point problespecially when extraordinary economic conditiores a
happening simultaneously: the crisis and an expaasy fiscal intervention. The revisions derivednfr

the ARIMA models from the MEI indicators for theittabour costs can be summarized in the following

table.




Table 3: Revisions of ARIMA models - Partial concurent adjustment

Date of revision Period of reference Revision polic

August 2007 Q1 2007 Annual re-identification of thedelfilters, outliers and
calendar regressors

November 2007 Q2 2007 Re-estimation of parametatdactors

February 2008 Q3 2007 !

May 2008 Q4 2007 !

August 2008 Q1 2008 Annual re-identification of thedelfilters, outliers and
calendar regressors

November 2008 Q2 2008 Re-estimation of parametatdactors

February 2009 Q3 2008 !

May 2009 Q4 2008 !

August 2009 Q1 2009 “

September 2009 Q1 2009 Annual re-identificatiothef modelfilters, outliers and
calendar regressors

October 2009 Q2 2009 Re-estimation of parameteatSamtors

In this case, we perform a partial concurrent ddjest revision policy, consisting in re-identifyirige
model, filters, outliers and calendar regressoreayear and re-estimating parameters and faetmts
quarter between annual revisions. The partial copot adjustment strategy generates accurate

seasonally adjusted data but will lead to revisions

Graphically, the revisions for the seasonally ajdisand trend-cycle figures for the OECD unit labou
cost in industry show how the ARIMA models perfodraend learned each time that new data came.
Especially in this empirical work, we observe foafce and Germany that the adaptability for sedisona
adjusted series and trend cycle series are mostiserat the end, i.e. August 2009, September 20@D

October 2009 revisions.

According to theESS Guidelines on Seasonal Adjustment, section 3.1 — General revisions policy,
revisions of seasonally adjusted data take placevim main reasons:
» First, seasonally adjusted data may be revisedalaegevision of the unadjusted (raw) data; and
» Second, revisions of seasonally adjusted data lsantake place because of a better estimate of
the seasonal pattern due to new information praliole new unadjusted data and due to the

characteristics of the filters and procedures réngpgeasonal and calendar components.



5.4.1 France

For France, according to graphs 7 and 8, for thethaee data revisions (August 2009, Septembed 200
and October 2009), we notice an extraordinary bieawf the seasonally adjusted and trend-cycle

industry ULC at the end points, even when no ogtlége detected.

At the 2008Q1 reference period, we observe a stgmif gap between the levels of the seasonally
adjusted and trend-cycle series, observed duriadg\tlgust 2008 revision compared with the pre-August
2008 revisions. This is due to the annual re-idieation of the modelfilters, outliers and calendar

regressorsin August 2008.

France was in recession between 2008Q2 and 20M@ihg this period, we naotice that the revisions in
the industry ULCs go up and they are continuouslyrdasing from the post August 2008 revisions
onwards. The revisions of the French trend-cyctesevolve over time; we can observe that thedtren

cycle takes “time” to learn from the end pointsted unadjusted data due to the asymmetric filters.
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5.4.2 Germany

For Germany, according to the graphs 9 and 1harQictober 2009 edition tdain Economic Indicators
publication, the revision of the seasonally adjdsiad trend-cycle figures show that special endtpoi
(considered as outliers) can affect the seriesnfimy quarters back. In fact, for the last thredésierns we
observe how the seasonally adjusted series stramgigases according to the outliers found (in Geto
2009, transitory change at 2008Q4 and additiveiesudlt 2009Q1). As explained in section 5.2, the
treatment of short time working compensation inaretl accounts distorts the series upwards. In this
case, end points are “semi” outliers as they refsath the crisis but also from stimulus plans which

distort the actual compensation of employees.

From 2006Q4, we observe a significant gap betwberedvel of the seasonally adjusted and trend-cycle
series, noticed after the October 2009 revisionpamed with the past revisions. This is due to agunt
revisions to the unadjusted data. Before 2006Q4olemrve that the patterns of the seasonally adjust

and trend-cycle series are close to each othexdh eevision date.
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As for France (see Section5.4.1), we can obserietite German trend-cycle takes “time” to learnnfro

the end points of the unadjusted data due to yrarastric filters.

6. Conclusions and Questions

Due to the global financial crisis, end point issdier trend-cycle and seasonally adjusted ULC serie
(particularly industry and manufacturing) have beeagnified from 2008Q4 to 2009Q1. As we have
shown, the revisions of the ARIMA models can lead different statements regarding policy

recommendations and business cycle fluctuations.

From our own experience, using trend-cycle ser@sdampen the end point distortion, although itdou
underestimate the actual impact of the economsiscriHowever, this distortion can also be tempaoridry
the German and French governments gradually exit their stimulus plans in the next quarters orgea

Thus, we would propose to discuss the followingésswith participants:
» What do participants think about the OECD usingdreycle ULC series as headline indicators for
its ULC Press Release?
» How do participants think the OECD could improvgedurrent ULC seasonal adjustment procedure
as described in Section 4?
» How are participants dealing with the end pointigssraised in Section 5?
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