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1 Introduction
Since 2005 almost all statistical institutes in the European Union (EU) have used annual chain-linking for the calculation of quarterly volume measures in Quarterly National Accounts (QNA). Unfortunately, the implementation of chain-linking was not fully harmonised across EU countries, so that currently three different techniques of annual chain-linking quarterly volume measures are applied. Each of these techniques has its specific advantages and disadvantages, the relevance of which depends not least on the concrete use of the data. In 2007, a European Task Force
 took a closer look at the impact of applying chain-linking techniques and identified four main issues raised by annual chain-linking of quarterly volume measures which may become relevant for the seasonal adjustment
 of the respective time series:

· Annually chain-linked quarterly volume measures have different time series properties than volume measures in prices of a fixed base year, since the price basis changes every year, and volume changes of successive years are chain-linked. Depending on the chain-linking method applied, breaks may occur in the chain-linked unadjusted time series, which may have an impact on the analysis of time series properties like the identification of and the adjustment for seasonal patterns.

· Over the four quarters of a calendar year unadjusted chain-linked quarterly volume series may, depending on the chain-linking method used, not be consistent with the independently derived chain-linked annual volume series. A lack of time consistency between QNA and the corresponding Annual National Accounts (ANA) in terms of volumes may require chain-linked quarterly volume measures to be adjusted for these differences.

· Chain-linked aggregates and their components are normally not additive, i.e. the chain-linked volume indices of an aggregate can not be calculated as a weighted average of the chain-linked indices of its components. On the other hand, accounting identities are satisfied for unadjusted volumes in average prices of the previous year. This may imply changes in the way seasonally adjusted volume aggregates are calculated and differences between adjusted aggregates and the respective adjusted components are treated.

· The compilation of chain-linked QNA volume measures implies an increase in the number of calculation steps and, depending on the chain-linking method, the amount of data needed for chain-linking, benchmarking, aggregation and disaggregation.

This paper reports on the findings of the Task Force which were summarised in detail in the final report presented to the Committee of Monetary, Financial and Balance of Payment Statistics (CMFB),
 a high-level forum of statisticians from the European Statistical System and the European System of Central Banks, in January 2008. In order to encourage European statistical institutes to take steps towards improved and more harmonised practices, the Task Force provided a list of recommendations on chain-linking and seasonal adjustment. Progress reports are planned to be sent to the CMFB on a regular basis.
Chapter 2 describes the chain-linking techniques used in the European Union and their properties and investigates the potential impact on seasonal adjustment. Issues on the order of procedures to be used for producing seasonally adjusted chain-linked volume measures are discussed in chapter 3. Chapter 4 presents the properties of seasonally adjusted chain-linked volumes and raises issues that could become relevant as regards the consistency of data sets. Chapter 5 summarises.
The findings presented in the paper summarise the work of a Task Force sub-group attended by Robert Kirchner (Deutsche Bundesbank), Sven Öhlén (Statistics Sweden) and Marcus Scheiblecker (Austrian Institute of Economic Research: WIFO)
. It also refers to a presentation on chain-linking techniques applied in EU countries given to the Task Force by Ingo Kuhnert (Eurostat) and a collection of country practices by Luis Biedma (Eurostat) and Martin Eiglsperger (European Central Bank).
2 Techniques of chain-linking and their impact on seasonal adjustment

2.1 Background
Up to 2005, EU countries had based their QNA volume measures predominantly on Laspeyres quantity indices. Changes in volumes had been measured by referring to quantities valued in annual average prices of a fixed base year. Since the price structure of a past price base year kept fixed over many years might not properly represent the price structure of most recent years, National Accountants in the EU agreed upon that volumes should be compiled by referring to annual average prices of the previous year. Since then, quarterly time series of volume measures have been constructed by chain-linking quarterly Laspeyres quantity indices which use average prices of the previous year as weights.
 This approach to chain-linking QNA volume measures differs substantially from the chain-linking of Fisher-indices using quarterly weights as applied in the US and Canada.
There exist options of annual chain-linking quarterly Laspeyres quantity indices, each of which allows having a certain type of growth rate not affected by the changes in the price structure, namely
· the year-on-year rates of change of the quarterly data,
· the quarter-on-quarter rates of change or

· the year-on-year rates of change of the annual aggregates of the quarterly data.
The corresponding three methods are the annual-overlap, the one-quarter-overlap and the over-the-year technique.

2.2 Formulae and use by statistical institutes in the EU
According to the annual overlap technique, the value of the chain-linked volume measure in quarter j of year t, denoted as 
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with p and q representing the prices and quantities of the respective period, which is in the case of one subindex the entire year. Two subindices represent the year and the quarter within this year. Sums are taken over the values of all products which form the aggregate for which the chain-linked index is calculated. It is worth mentioning that the terms in the denominator of the factors are equal or proportional to the nominal values of a year.

The value of chain-linked volume measure in quarter j of year t, 
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, which is calculated by applying the one-quarter overlap technique, can be expressed as follows:
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When the over-the-year technique is used, the value of chain-linked volume measure in quarter j of year t, 
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While the annual-overlap technique is applied by the vast majority of the statistical institutes in the EU, the one-quarter-overlap technique is used by the UK’s Office for National Statistics (ONS) and the Austrian Institute of Economic Research (WIFO).
 The statistical institute of the Netherlands applies two different chain linking techniques, the over-the-year technique for unadjusted figures and the annual-overlap technique for adjusted figures. Sweden and Bulgaria have used the over-the-year technique, but are going to change over to another linking technique. In Belgium, Spain, France, Italy and Portugal, QNA are basically derived from ANA by referring to quarterly or monthly indicators. Disaggregating quarterly chain-linked volume series from annually chain-linked volume series leads to results with identical statistical characteristics to those obtained by the annual overlap approach.
2.3 Properties of chain-linked volume indices in non-adjusted form
2.3.1 Properties of growth rates of chain-linked volume indices
When the annual-overlap technique is applied, the rates of change are not affected by a break if two quarters within the same calendar year are compared. However, from the fourth quarter of a year to the first quarter of the next year the chain-linked volume series may show a break, which then also impacts on the respective quarter-on-quarter rate of change. Year-on-year rates of change do also not only reflect pure volume changes, but are affected by changes in the price structure.
The one-quarter-overlap technique generally leads to quarter-on-quarter rates of change which reflect pure volume changes, regardless which two adjacent quarters are compared. However, a comparison to the same quarter of the previous year is affected by the difference in the price structure.
The fundamental characteristic of the over-the-year approach of chain-linking is that it produces undistorted year-on-year growth rates for all quarters. However, this approach leads to results that show the impact of a structural break between any two adjacent quarters, so that each quarter-on-quarter rate of change is affected by a break.
2.3.2 Time consistency of chain-linked volume indices
Chain-linked NA volume measures are time consistent if QNA and ANA chain-linked volume series follow the same growth path. This is only the case if the annual-overlap technique is used. Both the series obtained by applying the one-quarter-overlap or the over-the-year technique deviate from the corresponding annual chain-linked series.
2.3.3 Aggregation and disaggregation of chain-linked volume indices

Since annually chain-linked Laspeyres indices are not additive, but the Laspeyres links are, chain-linked series of this type can be aggregated or disaggregated indirectly, i.e. by weighting the respective components’ Laspeyres indices in annual average prices which are obtained “unchaining” the chain-linked series. The chain series of the aggregate is then compiled by chain-linking the resulting aggregated Laspeyres indices in annual average prices of the previous year.

When derived from series that have been chain-linked according to the annual-overlap approach volume, measures in prices of the previous year can be aggregated by using the nominal values of the previous year as weights. Since these nominal values are part of the regularly produced QNA data set, this means that no additional data set has to be provided for the calculation of aggregates, if the annual-overlap approach is used.
The aggregation of data in prices of the previous year derived from the series that have been chain-linked by the one-quarter overlap technique requires volumes of the previous year valued at prices of the fourth quarter of the year as weights. These data have to be provided in addition for the purpose of aggregation.
The indirect aggregation via the Laspeyres links also requires a specific weighting scheme if the chain-linked series are compiled according to the over-the-year approach. For each quarter volumes valued at average prices of the year have to be calculated.

2.3.4 Importance of properties for the compilation of seasonally adjusted chain-linked volume indices
From the viewpoint of seasonal adjustment of chain-linked QNA volume measures the most desirable property is that quarter-on-quarter rates of change show pure volume changes. While this would call for the one-quarter-overlap technique, it has to be taken into account that the consistency between QNA and ANA data is fundamental for most users of National Accounts data in the EU. This characteristic is intrinsic only for the annual-overlap technique. The over-the-year technique does not fulfil either of these two properties.

To which extent deviations from these two desirable properties may matter in practice can be assessed by conducting test calculations based on simulated data sets. Generally, the differences between the techniques of chain-linking are determined by the changes in volumes, the changes in relative prices and their correlation, and become larger the faster the quantities and the price structure change over time and the more pronounced the negative correlation of both is. Kuhnert (2007) presented to the Task Force results of a test calculation in which he simulated moderate as well as extreme shifts in the price structure and related changes in the quantities ‑ substitution effects. As shown in chart 1, the annual-overlap technique (AO), the one-quarter-overlap technique (1QO) and the over-the-year technique (OtY) lead to very similar results if the substitution effect is weak.

Chart 1:
Chain-linked volume measures ‑ trend and a weak substitution effect in the source data
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Source:
Kuhnert, I.: “Chain-linking procedures (and additivity)”, presentation given at the Task Force meeting held on 15 February 2007, p. 14.

Chart 2 reveals that the differences between the series obtained by the three linking techniques become large in cases of extreme substitution. As a reference, the charts also show the results of calculating volumes in prices of a fixed price-base year (“fixed A base”) and, in chart 2, the series obtained by chain-linking indices valued at prices of the respective previous quarter (moving Q base).
Chart 2:
Chain-linked volume measures ‑ trend and a strong substitution effect in the source data
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Source:
Kuhnert, I.: “Chain-linking procedures (and additivity)”, presentation given at the Task Force meeting held on 15 February 2007, p. 16.

Chart 2 provides additional evidence to other test calculations, e.g. conducted in the IMF QNA manual,
 which demonstrate, that the over-the-year technique can induce severe distortions of quarter-on-quarter changes. Therefore, the Task Force followed the assessment in the IMF QNA manual and recommended that the over-the-year technique should not be used. Moreover, chart 2 illustrates that even strong substitution effects may only imply breaks of limited size in the chain-linked series when the annual-overlap approach is used. This insight has also been confirmed by several test calculations by Deutsche Bundesbank based on QNA data for Germany.

The impact of the breaks in a chain-linked volume series obtained by the annual-overlap approach on changes from the fourth quarter of the year t – 1 to the first quarter of the year t can be gauged by dividing the quarter-on-quarter rate of change by the undistorted rate.
 This leads to the ratio
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which takes a value of less than one if changes in volumes and changes in relative prices are negatively correlated, e.g. if the strongest quantity increases tend to occur for items whose prices fall most rapidly.
Chart 2 also shows that the one-quarter-overlap technique produces volume measures whose development over time can systematically deviate from the path described by the annual chain-linked indices. In research work done at the UK’s Office for National Statistics (ONS) in 2000 by Anna Brueton, Peter Kenny and others this deviation is called “drift”.
 As a measure of this drift it was proposed to refer to the ratio of the quarter-on-quarter rates of change of the annual overlap index and the one-quarter overlap-index. Since the former quarter-on-quarter rate of change is identical to the pure volume change from one quarter to the next, this drift measure is identical to ratio (4).
Due to the high importance that users of QNA data in the EU give to the consistency over time, the deviation of chain-linked volume measures using the one-quarter-overlap approach from the corresponding annually chain-linked volume measure is usually removed by benchmarking techniques, i.e. by forcing that the annual totals of chain-linked indices obtained by the one-quarter-overlap technique are identical to the corresponding annually chain-linked indices.
 Austria and the UK use such techniques for forcing their chain-linked series obtained by the one-quarter-overlap technique to be consistent with the corresponding chain-linked ANA series, applying the interpolation technique developed by Boot, Feibes and Lisman and cubic spline functions, respectively. However, the application of benchmarking techniques impacts also on the other properties of the one-quarter-overlap technique. In particular, the quarter-on-quarter growth rates do not anymore reflect pure volume changes after benchmarking. In this context it might be interesting to note that benchmarking with the pro-rata method, i.e. distributing the deviation proportionally to the four quarterly values of a calendar year, leads to index series which are identical to those obtained by the annual-overlap technique.

3 Chain-linked volume indices in seasonally adjusted form: Properties and recommendations
3.1 Aggregation and disaggregation of seasonally adjusted chain-linked volume series
The data requirements for weighting components in previous year’s prices in order to aggregate or disaggregate non-adjusted chain-linked series have been explained in section 2.3.3. In principle, this applies analogously to the seasonally adjusted chain-linked series. However, the annual overlap technique has an important advantage in this respect, in case the seasonally adjusted chain-linked QNA volume series are benchmarked to the respective chain-linked ANA data. In this case the aggregation of seasonally adjusted chain-linked indices can be done by using non-adjusted current price data of the previous years as weights. Hence, there is no need to provide an additional data set for the weights. By contrast, the aggregation of adjusted data obtained by the one-quarter overlap approach or the year-on-year overlap technique require weights in seasonally adjusted form, namely the adjusted values of the fourth quarter at average prices of the respective year and the adjusted value of the same quarter in the previous year at average prices of that year, respectively. Hence, the one-quarter overlap approach and in particular the year-on-year overlap technique requires a substantial amount of additional data for aggregating chain-linked volume series.

3.2 Time consistency of seasonally adjusted chain-linked volume series
The consistency of seasonally adjusted chain-linked QNA series and the respective non-seasonally adjusted chain-linked ANA series is usually not preserved after seasonal adjustment. However, since users in the EU consider consistency over time to be important also for adjusted chain-linked data, the Task Force recommended that seasonally adjusted data should be forced to be equal to non-seasonally adjusted annual data and correspondingly between seasonally and calendar adjusted quarterly and the calendar adjusted annual data. The benchmarking techniques to be applied for creating time-consistent adjusted chain-linked series should have the least possible impact on the short-term development of the series. Since benchmarking might impact on the profile of a series and it can not be ruled out that benchmarking induces an “artificial” seasonal pattern, the adjusted series should be checked after benchmarking in order to identify such problems and then apply approaches which avoid this effect.

According to the information collected from the Task Force members, the consistency of adjusted QNA series and non-seasonally adjusted ANA series is currently not forced by Bulgaria, Austria and Finland. Germany and Hungary reported in the survey that they apply the so-called the pro-rata approach, i.e. the proportional distribution of discrepancies between the adjusted chain-linked QNA and the non-seasonally adjusted chain-linked ANA in each calendar year. Since this method might result in steps from the fourth quarter of a year to the first quarter of the following year, it is important to closely monitor the impact of its application on the series. The other countries apply methods which avoid the “step problem” by minimising the impact on the quarter-on-quarter movements.

3.3 Additivity of seasonally adjusted aggregates and components expressed in average prices of the previous year

Whereas an aggregate volume measure and its components are additive when the data are expressed in average prices of the previous year, chain-linked series are not additive. Given that the loss of additivity is caused by compiling a time series which use time-varying weighting structures each of which refers to the respective previous year, it is not recommended to force the additivity of components and their respective aggregate after chain-linking. However, by opting for links in the form of Laspeyres volume indices, importance has be attributed to the additivity of volume measures when expressed in average prices of the previous year.
“Unchaining” seasonally adjusted chain-linked series produces for each year a separate set of adjusted data in prices of the previous year. A set of data in prices of the previous year derived from adjusted chain-linked series is usually not additive due to independent adjustment of an aggregate and its components. Analogously to the reasoning in the previous paragraph, it is not sensible to force additivity in a set of directly adjusted data which have the form of chain-linked series. However, in view of the additivity of non-adjusted data in average prices of the previous year, this consistency concept can also be considered to be implemented for adjusted data in prices of the previous year. One way of achieving this is the indirect method, i.e. deriving a series in seasonally adjusted form by aggregating its seasonally adjusted components. Whereas the aggregation of the adjusted series has to be conducted for the data expressed in average prices of the previous year, the seasonal adjustment itself has to be done for the chain-linked series, since data in prices of the previous year do not form a time series. An indirectly adjusted chain-linked aggregate is then obtained by chain-linking the result of the aggregation of the adjusted data in prices of the previous year.

However, it has to be stressed that adjusting chain-linked volume aggregates directly for seasonal effects can produce better results than obtaining the adjusted aggregate indirectly, in particular if the seasonal profile can be better estimated at a more aggregated level. In the case of directly adjusted aggregates additivity can only be obtained by additional statistical measures, i.e. by allocating the difference between the directly adjusted aggregate and the aggregate of the directly adjusted components, both in terms of prices of the previous year, to a series of statistical discrepancies or to a series which has a residual character (in many EU countries changes in inventories are an example of such a residual series). Alternatively, it could be considered to distribute the discrepancies over the adjusted components in terms of prices of the previous year. However, the latter approach to treating the discrepancies would require another round of chain-linking of all the components affected by this distribution, the result of which might be a loss of consistency over time (in the case of the one-quarter-overlap approach).

Against this background the Task Force recommended to produce sets of adjusted volume measures which are additive when expressed in average prices of the previous year, since QNA users are typically used to consistent accounting frameworks. The Task Force also confirmed the view that a general clear-cut recommendation in favour or against the direct and indirect approach is generally not possible, since the higher statistical quality of the results obtained by either approach depends on the time series properties. For both the indirect adjustment and the direct adjustment followed by the allocation or distribution of discrepancies adjusted data in terms of prices of the previous year are required. However, from a practical perspective, it has to be noted that deriving seasonally adjusted data in average prices of the previous year from a seasonally adjusted chain-linked series is straightforward only in the case of the annual-overlap approach. Other linking techniques require additional information, e.g. seasonally adjusted data expressed in average prices of the respective year.

Since chain-linked GDP volumes are obtained from the production and the expenditure side, it is usually required that the GDP series resulting from the two sides are identical, in current prices as well as in prices of the previous year. For seasonally adjusted volume data this consistency could be required in terms of average prices of the previous year. However, it has to be borne in mind that this reconciliation might significantly impact on aggregates and components on the production as well as on the expenditure side. This means that forcing the set of adjusted data in prices of the previous year to be consistent across components and aggregates as well as on the production and the expenditure side may result in series that show movements induced by the reconciliation process, which might take the form of artificial seasonality. Therefore, if such a reconciliation is done the resulting series should be tested for such seasonality. If present the reconciliation process should be adapted in way which avoids this problem.
The Task Force agreed that users benefit from being transparent as regards the approaches taken to balancing and reconciliation of aggregates and their components. Information about this should be provided in form of metadata which are made publicly available.

3 Order of procedures for producing seasonally adjusted chain-linked volume series

For producing seasonally adjusted QNA volume measures chain-linking, seasonal-adjustment and possibly also benchmarking procedures are applied. Both chain-linking and seasonal adjustment are non-linear transformations of time series, which implies that the order of procedures matters.

Since benchmarking of QNA series is applied in order to fulfil users’ requirements for time-consistent data, chain-linked volume measures are usually benchmarked at the last stage of the process, i.e. after chain-linking and seasonal adjustment. If the one-quarter-overlap or the over-the-year technique is used, benchmarking before seasonal adjustment may be conducted in addition. In either case the impact benchmarking may have on the seasonal pattern is the critical issue. When conducted before seasonal adjustment, benchmarking might reduce the quality of the results which can be achieved by seasonal adjustment. Benchmarking of seasonally adjusted data might introduce artificial seasonality which would then remain in the final result.

Available insights refer to test calculations conducted with real data. Öhlén (2006) found out that changes in ARIMA-models automatically identified for the seasonal adjustment of the GDP for Sweden is more the rule than the exception after benchmarking is applied.
 Gubman and Burck (2005) conducted a case study adjusting Israeli time series of unemployment by using X-12-ARIMA and compared statistics on the relevance and the identifiability of seasonal patterns as well as on the quality of the seasonally adjusted data.
 Their results clearly indicated the benchmarking can have an impact on the seasonal pattern of a series and might impact on the reliability of the estimated seasonal factors. The results also give insights regarding those benchmarking techniques that can be assumed to have a small impact on the seasonal pattern.

Seasonal adjustment is usually done after chain-linking, since chain-linking is already performed at a level of detail at which reliable weights are available, whereas seasonal adjustment is usually done at a higher level of aggregation which allows the seasonal pattern to be reliably identified. This order of procedures is recommended by the Task Force. It was argued that adjusting a chain-linked series also removes seasonal patterns which might be created by applying a certain chain-linking technique. This can become relevant if the breaks induced by the chain-linking technique randomly go in the same direction in corresponding quarters in some consecutive years. This might happen if the annual-overlap or the over-the-year technique is applied, whereas it is an intrinsic feature of the one-quarter-overlap technique that it avoids such breaks.

If the one-quarter-overlap technique is applied it is more relevant to think about the order of seasonal adjustment and chain-linking. The reason for this is that the drifting away from the growth path described by the corresponding annually chain-linked volume series might be correlated to the seasonality of the raw data.
 Against this background it could be argued that seasonal adjustment before chain-linking is a better strategy in cases where the one-quarter-overlap-technique is applied, since chain-linking by using this technique would not add a significant seasonal pattern. However, it has to be taken into account that chain-linking is usually done on a more detailed level of aggregation. This level might not be the best or even a good choice for adjusting the series for its seasonality, since the seasonal pattern might be better identifiable and interpretable at a more aggregated level of detail.

5 Summary
In EU countries, chain-linked QNA volume measures are calculated by chain-linking Laspeyres indices in average prices of the previous year. A European Task Force looked into the implications of chain-linking from the viewpoint of seasonal adjustment. Three techniques of chain-linking are used, each of which has different impact of the time series characteristics. Both the annual-overlap and the over-the-year technique can influence the seasonal pattern of the chain-linked volume series. Since the impact of the latter approach can be substantial in case of large substitution effects, the Task Force recommended not to use this method. The third method, the one-quarter-overlap technique produces smooth transitions for the changes in price weights. While this is an advantageous feature for seasonal adjustment, the annual aggregates of quarterly volume indices obtained by the one-quarter-overlap technique move differently than the corresponding annual chain-linked data. Since users of QNA data in the EU consider consistency of QNA and ANA data as important, the time consistency is either forced by using benchmarking techniques or the annual-overlap technique is preferred since it intrinsically produces time consistent data.
Time consistency is also considered important for seasonally adjusted chain-linked series. Since consistency of seasonally adjusted QNA and not seasonally adjusted ANA has to be forced, benchmarking techniques should be used which do not introduce an artificial seasonal pattern into the series. The difference between QNA and ANA chain-linked series can be affected by the seasonality of the quarterly series. Whereas this is not relevant when benchmarking is done at the last stage of producing seasonally adjusted chain-linked QNA volumes, this could become relevant when chain-linked series obtained by the one-quarter-overlap approach are benchmarked. However, whereas seasonal adjustment before chain-linking would avoid some drift between chain-linked QNA and ANA, the level of detail might be too low to achieve sufficiently stable estimates of a series’ seasonality.
Annual chain-linking of quarterly Laspeyres volume indices implies that data in average prices of the previous year are additive. This feature gets lost when the chain-linked quarterly series are seasonally adjusted. In order to fulfil user requirements for additivity also when data in prices of the previous year are derived from seasonally adjusted chain-linked series, indirect adjustment could be taken into consideration. However, better results may be obtained by directly adjusting aggregate chain-linked series. Then, publishing discrepancies could be an option to make users aware of the size of the lack of additivity.
If seasonally adjusted chain-linked volume measures are benchmarked in order to make them consistent to the non-seasonally adjusted chain-linked annual series, care has to be taken, since benchmarking might introduce an artificial seasonal pattern into the series. Therefore, it is recommended to use techniques which preserve short-term movements to the best possible extend.

Adjusting the chain-linked series for seasonality is the preferable option if the annual-overlap or the over-the-year technique is applied, since seasonal patterns introduced by the technique are also removed. However, if the quarter-overlap approach is applied, seasonal adjustment before chain-linking could be preferable, since it might reduce to some extend the drift between the chain-linked quarterly series and the corresponding chain-linked annual series. However, the level of aggregation at which seasonal adjustment produces sufficiently reliable results could require that data in chain-linked form are used.
�	This paper has been prepared for the World Congress on National Accounts and Economic Performance Measures for Nations, held in Washington D.C. from 12th to 17th of May 2008. Comments have been provided by Marcus Scheiblecker (Austrian Institute of Economic Research: WIFO) and Adrian Page (European Central Bank). The views expressed in this paper are those of the author and do not necessarily reflect the views of the European Central Bank.


�	The Task Force was co-chaired by Eurostat, the Statistical Office of the European Communities, and the European Central Bank. Experts from the national statistical institutes of Bulgaria, the Czech Republic, Germany, Estonia, Greece, Spain, France, Italy, Lithuania, Hungary, Malta, the Netherlands, Austria, Portugal, the Slovak Republic, Finland, Sweden and the United Kingdom, from the National Central Banks of Belgium, Germany and Italy and from the Austrian Institute of Economic Research (WIFO) participated in the Task Force.


�	In 2007, another expert group co-chaired by Eurostat and the European Central Bank, the Steering Group on Seasonal Adjustment, developed guidelines for the seasonal adjustment of macro-economic indicators which aim, inter alia, at serving as a reference of best practices for the statistical institutes in the EU.


�	� HYPERLINK "http://www.cmfb.org/pdf/TF-SA%20QNA%20-%20Final%20Report.pdf" ��http://www.cmfb.org/pdf/TF-SA%20QNA%20-%20Final%20Report.pdf�.


�	Marcus Scheiblecker presented his findings to the Congress in a separate paper titled “Chain-Linking in Quarterly National Accounts and the Business Cycle”.


�	This chapter is based on work by Robert Kirchner.


� 	The use of the Laspeyres formula with weights from the previous year is laid down in a Decision by the Commission of the European Communities: Commission Decision 98/715/EC of 30 November 1998.


�	The notation of the formulae follows Kuhnert, I.: “Chain-linking procedures (and additivity)”, presentation held at the first Task Force meeting on 15 February 2007.


�	WIFO produces Quarterly National Accounts in Austria.


�	See Bloem et al.: “Quarterly National Accounts Manual – Concepts, Data Sources, and Compilation”, Washington, D.C., International Monetary Fund, 2001, p. 158.


�	This and the following is taken from an internal presentation Robert Kirchner (Deutsche Bundesbank) gave to the Task Force.


�	For this and the following see Brueton, A.: “Issues in the construction of annually chained volume indices”, paper presented at the ECE/Eurostat/OECD Meeting on National Accounts, Geneva, 26 -28 April 2000, p. 7.


�	Tuke, A. and Reed, G.: ”The effects of annual chain-linking on the output measure of GDP”, in: Economic Trends, No. 575, October 2001, p. 40.


�	This chapter is based on work by Sven Öhlén (Statistics Sweden).


� 	Öhlén, S.: “Benchmarking and Seasonal Adjustment – A Study of Swedish GDP”, paper presented at the “Conference on Seasonality, Seasonal Adjustment and their Implications for Short-term Analysis and Forecasting”, Luxembourg, 10 - 12 May 2006.


�	For this and the following see Gubman, Y. and Burck, L.: “Benchmarking of Israeli Economic Time Series and Seasonal Adjustment”, paper presented at the ”, paper presented at the “Workshop on Frontiers in Benchmarking Techniques and Their Application to Official Statistics”, Luxembourg, 7 - 8 April 2005.


�	For this and the following see Brueton, A, l.c., p. 9.
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