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I NTRODUCTI ON

1. Foll owi ng the recommendati ons of the System of National Accounts 1993
(SNA93) that annually chai ned Fisher indices of GDP volune growmh are preferred
to fixed-base indices, Eurostat set up a task force to consider how these
recommendati ons should be inplenented in European Union nenber states. The
outcome was a Decision by the European Conmi ssion of 30 Novenber 1998 in respect
of the principles for neasuring prices and volunes. The United Kingdom plans to
produce annual ly chainlinked estimtes of GDP volunes in line with the

provi sions of the Conm ssion Decision, by 2003.

* Due to the | ate subnission, the paper could not be translated before
the Meeting.
*x Prepared by Ms. Anna Brueton
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2. The requirements of the Conm ssion Decision are not conprehensive. They

| ay down broad rules but do not prescribe processes in detail, for instance how
annual chaining should be applied to quarterly estimates. |In addition there is
no requirenment to produce chained series before 1995, though for users in nany
countries this will be a strong requirenent.

3. The purpose of this paper is to consider a nunber of areas where the UK is
currently researchi ng net hodol ogy, in order to nake deci sions about the
processes to be used in conpiling a set of chainlinked estinmates. The areas
covered are:

| evel of aggregation

quarterly and nonthly estimates in an annually chai ned system
reference year

treatment of recent periods

back series

consi stency with other volune and price index nunbers

Sone of these issues are still under discussion. Were a decision has already

been made, this is noted.

EUROSTAT REQUI REMENTS

4. The Eurostat requirements in respect of volume indices are sunmmarised
bel ow.

Laspeyres indices should be used for the measurenment of volunes, inplying
that price deflators should be Paasche i ndices;

Vol une neasures shoul d be cal cul ated using wei ghts fromthe previ ous year,
and the resulting growth rates chai ned annuallvy;

Wei ghting should take place at the npst detailed | evel possible.

5. The ESA95 questionnaire requires nenber states to provide chai ned vol une
estimtes for the production and expenditure approaches to GDP, for conponents
as well as totals, and for quarters and years. The Comm ssion Deci sion requires
these to be provided as annually chained volunme series from 1995. The basic

| evel price indices used as deflators are not however within scope of the
Deci si on.
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LEVEL OF AGGREGATI ON
6. I deal | y, chaining should take place at the nost detailed | evel possible,
that is at the level at which deflation takes place. In practice, for the

producti on approach, there nay be other issues to consider, for instance the
cost of estimating annual weights, and the reliability of weights at a very
detailed | evel.

The current UK system

7. Currently the Office for National Statistics (ONS) produces and publishes
quarterly fixed-base (Laspeyres) volune indices of gross value added (GVA), as
the main conponent of the production approach to GDP. (These estinmtes are
combined with estinates of the volune of taxes |ess subsidies on products to
give estimates of GDP at market prices, but we are not concerned here with the
latter part of the calculation.) The purpose of this estimator is to provide
reliable and tinely estimtes of short-term nmovenents in GDP. The approach used
is to extrapol ate base year estinates of value added using indicators which
reflect the quarterly novenent in constant price value added. The indicators
for the npst part neasure output rather than val ue added; the nethod relies on
the assunption that, in the short termat |east, the relationship between val ue
added and output at constant prices is unchanged. This procedure is described
i n SNA93, paragraph 16.69

8. At present, longer-termestinmates of growth in GDP at constant prices are
estimated by deflating current price GDP bal ances in supply use tables using the
expendi ture approach. However, the UK is noving over the next few years to
usi ng constant price supply and use tables as the basis for estimating annua

GDP growth, and the short-term production estinmates will be benchmarked to these
annual growth rates.

9. In the United Kingdom volune series are rebased every five years; the
| atest rebasing, to 1995 weights, took place in 1998. Wights for the GVA
vol une series are produced at a detailed 4-digit NACE level, and in sone cases

in nore detail, giving around 400 conponent series. The derivation of these
wei ghts starts with the val ue-added data fromthe supply-use tables, avail able
at a 123-industry level. Additional data are used to break down the weights
further to the 4-digit level. This second stage is at present a relatively

ti me-consuning exercise, as the data come froma variety of sources.
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10. Quarterly volunme indices are published at the 2-digit industry level. In
addition, 4-digit |evel series are published for the production industries.

11. For expenditure series, there is no standard classification of conponents,
and the |l evel of detail at which the data are conpiled and published varies
greatly between conponents, reflecting both data availability and user demands.

Practical considerations

12. For the UK index of gross value added, the level of deflation is not at
issue; the intention is to continue with the present 400 detail ed indicators

wei ght ed toget her using gross-val ue added wei ghts. The issue under consideration
i s whether annually changi ng wei ghts should be used at all |evels of

aggregation, or whether the fixed weight system should continue at the |owest,
unpubl i shed, |evel of aggregation, with annually changi ng wei ghts adopted only
at some hi gher |evel

13. There are several reasons why chaining at the nost detailed | evel nay not
be the best option

at the |l ower |level weights may be subject to substantial error

for the UK, the nore detailed series at 4 digit level are not generally
bal anced from the supply-use tables (unlike the 2 digit series);

at this level there are nore problens with individual series, for instance
breaks in series.

14. The practical considerations and resources involved in inplenenting and
using a detailed | evel of aggregation have to be considered agai nst the

associ ated i nprovenents in quality. A conparison between fixed base indices of
gross val ue added and indices chained at the 2-digit and 4-digit |level showed
that using a greater |evel of detail gave substantially greater changes. It was
therefore judged that it was preferable to chain at the 4-digit |evel

15. For expenditure conponents, it nakes nore sense to chain at the | owest
| evel of deflation, because all the information required to do this is already
avail abl e.

Deci si on

16. The UK has in principle decided to use annual weights at the 4-digit |eve
for the calculation of quarterly estinmates of gross val ue added.
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QUARTERLY ESTI MATES | N AN ANNUALLY CHAI NED SYSTEM

17. The UK quarterly national accounts are fully integrated with the annua
accounts; that is, quarterly estimtes are constrained to sumto annua
estimates, both in terns of current and constant prices. It is therefore an

i mportant requirenent for the UK that these basic accounting conventions are
preserved within a chain-linked system A further requirenent is that the
quarterly system of accounts should provi de good neasures of growth, with no

di scontinuities, and it should allow for gromh to be estimted over varying
period lengths. It should be noted that everything in this section of the paper
that refers to quarterly series applies also to nonthly conponent series of CDP
such as the index of production and external trade in goods.

18. The choi ce of an annually-chained Laspeyres index as the fornula for
conmputing annual growth rates is straightforward and unanbi guous. However, in
conpiling quarterly indices a nunber of issues arise. The first is whether

quarterly indices should have quarterly or annual weights. It might be thought
that using the nobst up-to-date weights possible mght |ead to i nproved growh
rates. But the SNA cautions against this practice. |t points out that chain

i ndi ces should only be used to neasure year-to-year novenents and not quarter to
quarter novenents. Using quarterly weights would destroy tenporal consistency,
and the increased volatility at the quarterly level would lead to drift between
the annual and chai ned quarterly series.

19. It is proposed therefore to use annual weights to aggregate quarterly
series. However, there remain other issues to be resolved concerning the
I'inking of quarterly gromh rates to generate a tinme series, and the place of
seasonal adjusted and unadjusted series in a chain-linked system The next
section | ooks at guidance on these issues which has been fornulated since the
publication of SNA93.

Eur ost at gui dance

20. The Conmi ssi on Decision on the neasurenent of prices and vol unes which
provi des the framework for annual chain-1inking does not nention the issue of
conpiling quarterly series. The Eurostat Handbook on quarterly nationa
accounts has sone gui dance. The main points are:

- annual estimates and the sum of the four quarterly estimtes should
be the sane;
- @ of year t and QL of year t+1 should be conputed in the weights of
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the sane base year;

- where the quarterly series is conpiled froma nonthly series (as in
the case of the index of production or foreign trade data), the
requi renents for chain-linking the quarterly data should al so be
applied to the nonthly figures.

Met hods for linking quarterly data

21. Three techni ques are commonly considered for incorporating quarterly
indices into an annually chained system The nerits of the three nethods
handbook are di scussed bel ow.

Description of quarterly nethods

Met hod 1: Annual overl ap

22. In year t, growmh into @2, @@, and 4 is neasured in the prices of the
previous year. G owh across the year joins i.e. from® of year t-1 to QL of
year t, is calculated using the annual indices as |link factors to give a

consi stent reference period, and is thus nore conplex than the other quarterly
growh rates. It can be understood as a discontinuity which is necessary to
maei ntain consistency with the chain-linked annual data (i.e. the average |eve
of the four quarters indices = annual |evel of index).

Met hod 2: Quarterly overlap

23. In year t, gromth into QL, @, @, and &4 is nmeasured on the prices of
year t-1. In other words, the index has identical quarterly growh to the
annual overlap nmethod for all quarters other than across year joins. This
different quarterly growth rate into each new year accounts for the annual drift
of this index, relative to the index using annual overlaps (or chain-Iinked
annual data). Linking on 4 provides a better estimate of growth for QL, but a
consequence of this is that the average of the quarters does not equal the
annual

Met hod 3: Over the year

24. This nmethod neasures growh fromQ ( i=1,2,3,4) inyear t-1to Q in
year t, at the prices of year t-1. This is a quarterly index which is
effectively conprised of four annual indices i.e. one for each quarter. The
index of the 4's is equal to the 4 values obtained by the quarterly overlap



met hod (linking on Q4).
met hod t he average of the quarters is approxi mtely equa
the separate drift effects wll

is,

The four

indices can drift
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i ndependently. In this

to the annual s;

tend to counterbal ance each ot her.

25. This nmethod seens to be endorsed by paragraph 16.49 of SNA93, where the

objective is to give good estimtes of 4-quarter growth rates.

limted an objective; our need is for good neasures of growh over periods of
varying length within the whole tinme series.
26. The rel ati ve advantages and di sadvantages of the three nmethods are as

foll ows:

Annual overl ap

Unconstrai ned
quarterly overlap

Over the year

Advant ages

Quarterly growh
rates average to
years, so quarterly
and annual |evels
keep in step

No di scontinuity in
quarterly growth
rates

average of quarters close to
year

Di sadvant ages

Di scontinuity in QL
growth rate

Drift between
quarters & years
quarterly growth
rates don’t average
to years but can be
constrained to do so

only suitable for measuring
4-quarter grow h;

di scontinuity in growh
rates may be worse than for
annual overl ap

drift sane as for quarterly
overl ap net hod

Drift between annual

overlap and quarterly overl ap net hods

27. The drift between the annua

the two net hods.
inrelative prices and volunes are negatively correl ated,
when they are positively correl ated.

quarterly overlap nethod will

overlap and quarterly overlap nethods can be
understood by looking at the ratio of the first quarter growh rates obtained by
It can be shown that this termis less than 1 when novenents

and greater than 1

Thus where there is substitution bias,
drift above the annua
movenents in prices and volunes could also be the result of nmeasurement errors

overl ap nethod.

and in this case a systematic drift would not be expected.

Drift between over-the-year and annual

overl ap et hods

t hat

Thi s seens too

Rel ati ve
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28. Wth the over-the-year techni que, each quarter can drift independently.
As has been seen, the drift of Q4 is identical to that for Method 2 (linking

on ). QL has an equal propensity to drift, and any systematic effect would
see QL and Q4 drift in opposite directions. |If substitution bias is present QL
woul d drift |ower than the index with annual overlaps, and Q4 would drift
higher. Q2 and @B nay drift less since the drift of Q2 for exanple, depends on
quantity changes and their interaction with price changes. @ is very close to
where the average of the year is centred, so the possibility for systematic
drift is limted, although randomdrift could still occur.

29. The Eurostat Quarterly Handbook recommends the quarterly overlap nethod,
but this nethod by itself does not give tenporal additivity. However, the
quarterly overlap nethod can be extended by adding a further step, to constrain
the average of the quarterly figures to the required annual figure. The effect
of this constraining would be to spread the discontinuity shown in first quarter
grow h rates using the annual overlap method across all four quarters. 1In
practice, consideration needs to be given to whether the inprovenent gai ned by
constraining is worth the additional processing required.

30. In practice, rather than constraining the four quarters’ growh rates to
mat ch the annual growth derived fromthe annual overlap nethod, they would be
benchmarked to the annual growh rates determined by the system of supply use
tables in previous years’ prices. |In the npbst recent quarters or nonths,
benchmar ki ng or constraining would not be possible, so that using the quarterly
overlap techni que would give sone drift in these periods, reflecting the extent
to which the index would have to be revised when constrained to be consistent
with |ater annual data.

Seasonal series: Should chaining take place before seasonal adjustnent or vice
versa?

31. SNA93 recomends that chai ning seasonal data that are not adjusted for
seasonal fluctuations is not advisable (16.49), because of the likelihood of
drift where series are subject to regular fluctuations. It seens, at least to
the author of this paper, that there could be two interpretations of this
passage:

quarterly and nonthly weighting is undesirable, but annually weighted sub-
annual series are acceptabl e;

or, because of the drift which occurs whenever chaining takes place,
chai ni ng seasonal data is not desirable even with annual weights.
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32. If the second interpretation is correct, the advice can be followed only
i f seasonal adjustnment takes place at or below the | evel of elenentary
aggregation. This will cause problens where, as often happens, seasonal
adjustnent is nore reliable at a higher |evel of aggregation. |In the case of

the United Kingdom the |level of seasonal adjustnent is generally higher than
the |l evel of aggregation. A further drawback of this approach is that quarterly
data woul d not al ways be avail abl e on an unadj usted basi s.

33. The alternative therefore is to chain first and then seasonal ly adjust at
the appropriate | evel of aggregation. For series with regular seasona
fluctuations, this will introduce a further source of drift. W need to

consi der whether this process |eads to an unacceptable |level of drift.

34. To the extent that drift is systematic, there is no reason to expect that
seasonality would introduce greater drift, since there is no reason to expect
that the quarterly patterns of volune change over the | evel of the previous year
woul d be correlated with the annual price changes which determ ne the change in
wei ghts. However, to the extent to which drift is a random effect, seasonality
is likely to introduce greater drift. |In the trivial case where an identica
seasonal pattern is introduced across components, the degree of drift is
unaffected. However in general seasonal patterns will differ across conponents
and this will cause quantity changes to be nore volatile and therefore increase
the degree of drift. So seasonality is likely to increase the drift between the
two nethods, and the drift will be greater where the seasonal patterns are
strongest, and where they differ npbst across the conponents.

35. In summary, drift between the annual overlap and quarterly overlap nethods
can be random or systematic (e.g. substitution bias), but in npbst circunstances
is likely to be small. Seasonality is likely to increase randomdrift, but the
potential for systematic drift is not increased. The UK will carry out nore
work on the potential for drift, before coming to a decision on quarterly

i nki ng and seasonal adj ustnent.

Deci si on
36. The UK wi |l use annual weights for calculating chain-linked quarterly and
monthly data. It is considering using the quarterly (or nonthly) overlap

technique for linking quarterly and nonthly data, with quarterly or nonthly
grow h rates constrained to annual rates, to maintain tenporal consistency and
avoid long-termdrift. Further work is required before decidi ng whether the
extent of drift involved in seasonally adjusting above the |evel of basic
aggregation is acceptable.
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TREATMENT OF RECENT PERI ODS

37. Is it nore inmportant to ensure that weights are as up-to-date as possible,
or should the reliability and coherence of the npbst recent data be a
consideration? In other words, which year should be the npbst recent base year?
There seens to be no international guidance on this point. The follow ng
possibilities m ght be considered:

The | atest year bal anced through supply-use tables (t-2)
The latest full year at the tinme of the annual exercise (t-1)

38. Wth the introduction of constant-price supply-use tables, the first
option provides current price weights and constant price growth rates for year
t-2, as these are fully bal anced and consi stent across the three approaches to
GDP. The second option proposes using information available at the tine of the
annual exercise for the latest full year (t-1) to provide weights for the | atest
quarterly data. But there are several disadvantages in this procedure:

Industry information is not available to calculate detail ed weights for
the production approach;

The latest full year’s data are provisional at this stage and nay be

subj ect to substantial anmendnment when benchnark data becone avail abl e.
Quarterly growth rates may thus becone nore erratic and subject to
revision;

UK revisions policy is to keep this |latest year (t-1) open to revision at
each quarterly exercise. Thus the weights would change each quarter, so
that the quarterly exercise would beconme nore conplex. Moreover, if this
were conbi ned with updating the reference period each year, then the
entire time series would be updated each quarter.

Deci si on
39. The UK will take the |atest year for which supply-use tables are

avail abl e, as the |ast base year in the tinme series, with the weights of this
year applied to subsequent periods.

REFERENCE YEAR
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40. The reference year is that at which the index is set to 100, or vol unes
scaled to equal their current price equivalents. For fixed-base series, it is
usual to take the base year as reference year. |n contrast, there is no obvious

choice for annually chained series. There are two possibilities:

a fixed reference year which is periodically updated (e.g. every 5 years);
the npst recent base year (i.e. updated every year).

The first option is that required for data delivery to Eurostat, currently
speci fied as 1995. There are sonme advantages in adopting this approach for
domestic publication. As long as the reference year is not revised, back data
will not change, and there would be consistency of presentation with series

whi ch continue to have a fixed base - for instance sonme price indices and | ower
| evel volune series. On the other hand, the additive discrepancy would tend to
increase with distance fromthe reference year, and sonme users would be
concerned by this.

41. The use of the npbst recent base year would ensure that the | atest data are
addi tive, which users would find very helpful. Less conveniently, the entire
data set woul d change every year, though as npbst users who mmi ntain databases
obtain their data electronically, this mght not be a major consideration

Presenting volune series as index nunbers or nonetary val ues

42. There may be a case for changing the current style of data presentation
so that nore volune series are presented in index nunber form to enphasise
grow h over level. This issue will be reconsidered in consultation with users

closer to the publication date.

Deci si on

43. In view of the advantages provided by the additivity of the |atest data
(and nore generally the reduction of discrepancies for recent data) the UK is
consi dering using the nost recent base year as the reference year.

RECONSTRUCTI NG HI STCRI C DATA ON A CHAI N LI NKED BASI S ( RETRAPOLATI ON)

44, The Conmi ssi on Deci sion which set out the rules for annual chain-1inking
required data to be provided only from 1995, although the ESA95 requirenment for
vol une series applies to data from 1970. However, users, once they are
convinced of the benefits of annual chainlinking, are unlikely to be content
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with such a short run of data. For the UK, there are a nunber of potential
problens in reconstructing back series:

- changes in the classification of conponent series (e.g. from
industries to products);

- non-availability of |lowest |evel data from which published estinates
were originally cal cul ated

- adj ustnments to original data (e.g. for re-classification) which have
been applied at sone aggregate level rather than at the origina
| evel

- cost/resources involved in recal cul ating data.

45, These problens are mnimsed in countries with a long tradition of
constructing annual supply and use tables. |In the case of the UK, though supply
use tables go back to 1954, the earlier tables were conpiled at irregular tine
intervals, on inconpatible bases (e.g. classifications); the present series of
consi stent tables goes back only to 1989, and then only at current prices.

46. Users in the United Kingdom particularly nodel builders, are concerned to
have a long run of data estimated using a consistent nmethodol ogy. They are
particularly concerned that there should be a consistent dataset fromthe early
1970s, when there were severe price shocks to the econony.

47. The UK will not be able to conpile chain-linked volunme estinmates at the
same |l evel of detail as later data, for the reasons described above. At
present, investigations have not advanced sufficiently for decisions to be
taken, but a possibility m ght be:

- 1995 on: fully bal anced data aggregated at |owest |evel of detai
(equivalent to SIC 4-digit level);

- 1989 — 1994: data aggregated at broadly the sane |level, but bal anced
t hrough supply-use tables only at current prices;

- 1988 and earlier: data aggregated at a higher |evel (possibly
equi valent to 2-digit level of SIC), and bal anced using the nethods
whi ch applied at the tine of conpilation (average of three
approaches to GDP)

48. I ndi cations fromother countries who have recently adopted or who will be
adopting annual chainlinking for the first tine, is that nost intend to produce
a long run of back data (typically from 1970), with several countries conpiling
earlier years in less detail.
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Deci si on

49, For the construction of annually chainlinked data prior to 1986, the UK
expects to adopt a less detailed | evel of aggregation than for |ater periods.

CONSI STENCY W TH OTHER VOLUME AND PRI CE | NDEX NUMBERS

50. A further issue to be considered is whether other volune and price series
published as official statistics should also be re-weighed annually. There are
several categories of such data:

- ot her economc series which fall within the National Accounts
framework but are published separately, for instance the |Index of
Production, inports and exports of goods;

- price and earning indices;

- vol une series which forman input to the national accounts but are
not within the framework, and have a different constituency of
users. This will vary greatly depending partly on countries
institutional arrangements; in the UK a significant exanple would be
construction statistics (volunes, prices, orders).

In principle, there would seemto be advantages in adopting a comopn approach
for all official volune and price series.

51. In the UK we are not yet at a point where decisions have been nade in
respect of all of these series. Qur initial thoughts are:

the index of production will becone annually chain-linked using the sane
met hodol ogy (in a nonthly context) as the national accounts;

the consuner price index (known in the UK as the retail prices index) and
the UK HI CP al ready have annual weights; we are |ooking into the
possibility of annually re-weighting producer prices indices;

we will consider the possibility of using annual re-weighting for al
econom ¢ i ndex nunber series.

| SSUES FOR DI SCUSSI ON

| evel of aggregation:
is it acceptable to weight at a | evel above the | owest |evel of deflation?
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quarterly and nonthly estinmates in an annually chai ned system
how shoul d quarterly/nonthly data be |inked?
rel ati onship between | evel of seasonal adjustnent and chai ning

treatment of recent periods:
whi ch year should be the | atest base year?

ref erence year:
fixed reference year or updated to | atest base year?

consi stency with other volunme and price index nunbers:
pl ans for annual chainlinking of price and volune series outside nationa
accounts?
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