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BACKWARD CALCULATION OF DUTCH NATIONAL ACCOUNTING DATA
LESSONS FROM THE PAST:  TOWARDS A NEW APPROACH

Gert den Bakker and Robert van Rooijen

Summary

Recently, Statistics Netherlands decided to change the method for compiling time-series after revisions of
national accounting data.  Instead of annual backward calculation the benchmark year/interpolation method
is applied.  Some pros and cons of both methods are given.  Dutch experiences in the past are discussed.

Different methods of backward calculation may yield different results for the time-series of national
accounting data.  As often, a compromise has to be reached between detailed methods on the one hand and
rather rough methods on the other hand.  The former asks for much staff capacity and is very time-
consuming.  A rough method boils down to a ‘mechanical’ wich yields results in a relatively short period.
It goes without saying that also in the case of a quick method certain quality requirements have to be
maintained.

Keywords:  national accounts, time-series, revision.

1. Introduction

1. The 1993 SNA states ‘The System of National Accounts (SNA) consists of a coherent, consistent and
integrated set of macroeconomic accounts, balance sheets and tables based on a set of internationally
agreed concepts, definitions, classifications and accounting rules.’ (1993 SNA, para 1.1).  One of the
strong points of the SNA is that it creates a basis not only for detailed snapshots but especially for
comparisons over time:  ‘In practice the accounts are compiled for a succession of time periods, thus
providing a continuing flow of information that is indispensable for the monitoring, analysis and
evaluation of the performance of an economy over time.’ (1993 SNA, para 1.1).  Time-series of
national accounting data give a detailed account of the economic development of a country over time.
Most countries in the world compile national accounts according to the same international guidelines,
which makes possible comparisons of economic developments between those countries.

2. Although the time dimension is mentioned in the SNA nothing is said about the method to compile
time-series.  In fact, the SNA gives guidelines for forward calculation of national accounting data, not
for backward calculation.  In the 1993 SNA (and in the 1995 ESA as well) the words ’revision’, ’time-
series’, ’backward calculation’ or ’retropolation’ do not appear.1 Although revisions of international
guidelines are one of the important motives to revise national accounts and to make time-series which
are consistent with the revised data for the revision year, the ins and outs of revisions and time-series
are not discussed.  The fact that a session of the Twenty-third General Conference of the International
Association for Research in Income and Wealth (New Brunswick, Canada, 1994) was devoted to
Policies for Revisions of National Accounts is an indication that revisions and time-series are
considered to be a problem with no clear answers.

                                                     
1   In the text of both the 1993 SNA and the 1995 ESA the word ’revision’ does occur, but only in the sense of the revision of the

guidelines itself.
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3. The fact that the international guidelines do not discuss revisions and backward calculations of national
accounting data is probably one of the reasons that different revision policies occur in different
countries.  This concerns differences with regard to the frequency of the revision, the choice of the
revision year, the level of detail at which the benchmark year is revised, the method for compiling
time-series and the length and detail of the time-series.

4. Differences in methods between countries in compiling time-series obscure comparisons between
countries.  For instance, time-series can be compiled by applying annual changes as estimated before
revision, starting with the revised (in many cases higher) level estimates for the revision year.  A
country using this procedure can become, after a number of successive revisions, retrospectively
’richer’.  However, some improvement sets in.  The member states of the European Community made
some arrangements for the backward calculation of national accounting data.

5. It goes without saying that (long) time-series of national accounting data are of great importance for
many users of the national accounts.  For instance, they serve as a statistical basis for econometric
studies.  The Netherlands Bureau for Economic Policy Analysis (CPB) uses time-series of national
accounting data as a basis for its work and the preparation of the annual ‘Central Economic Plan' (the
official economic forecasts for the Netherlands).  Time-series of national accounting data are also used
by quantitative economic historians to analyse the economic development in the long run.  Economic
figures for periods in the past are used by politicians ‘to learn from the past’ and to prepare economic
policy.

6. In the Netherlands there is a tradition of almost 60 years in compiling time-series of national
accounting data.  The first official national income estimate concerned one year, 1929 (CBS, 1933).  In
1936, Tinbergen presented his famous macroeconometric model for the Dutch economy (Tinbergen,
1936).  The Tinbergen model gave the development of national accounts in the Netherlands a head
start.  A project was set up to improve the national income estimates to serve as a better statistical basis
for econometric studies.  The first results were time-series for 1921-36 (CBS, 1939).  In 1941
(Derksen, 1941), national income estimates for 1900-20 were published which were consistent with the
one from 1921 onwards.  In 1948 (CBS, 1948), the first revision of national accounting data (referring
to the years 1921-39) was published.

7. In the 1930s, the first national accounting data were compiled.  Afterwards, in the course of time,
national accounts concepts were adjusted in response to changes in international guidelines, more data
sources became available, estimation methods were greatly improved and many details were added.
This led to a number of revisions of the national accounts.  In such a revision revised national accounts
for a certain revision year are compiled, followed by a recomputation of the accounts for a number of
years prior to the revision year.  All in all, in the mid 1980s, comparable national accounting data were
only available for a number of separate subperiods of moderate length.  Therefore, the CBS embarked
on a project dealing with the compilation of long, consistent time-series of national accounting data.

8. Revisions of national accounting data are necessarry for several reasons:

• Changes in concepts and definitions;
• New international guidelines;
• Changes in classifications;
• New data sources;
• Changes in bookkeeping conventions;
• Changes in estimation methods;
• Corrections because of wrong interpretation of data, information which became available too late

to use in the regular annual data, mistakes, etcetera.
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9. In the compilation of time-series the different revision corrections should be treated seperately.  This
makes it possible to judge the influence of each correction in the past.  It goes without saying that it is
impossible to make estimates for all revision corrections for all years of the time-series.  The necessary
data are not available.  There are several methods for the backward calculation of revision corrections.

10. In the past, time-series were compiled with different methods.  Each method has its pros and cons.

2. A bird’s eye view on methods for backward calculation

2.1 Introduction

11. Generally speaking, in the methods for backward calculation of national accounting data two
archetypes can be distinguished:

• Annual backward calculation;
• Benchmark years and interpolation.

12. In both methods several variants are possible and also a combination of (variants of) both methods are
thinkable.  In fact, in the Netherlands a number of (combinations of) variants of the first method was
used in the past.  Until recently, the second method was not used.  The classification revision 1993 was
the first revision which was calculated backwards with the help of the benchmark year / interpolation
method.  However, in the revision of the national accounting data for the interwar period benchmark
years were used as well.

13. In most cases revisions led to upward adjustments of the figures for both the revision years and the
years in the time-series.  This is an effect of the nature of the revision corrections.  The corrections in
the time-series are often approximately the same in percentage terms, especially for the aggregates.
This is a result of the Dutch policy concerning continuity which is used in the yearly compilation of the
national accounting data:  comparability over time of the figures has a higher priority than the accuracy
of the level estimates.  This implies that revision corrections to a considerable extent end up in the
levels of the variables and much lesser in the changes.

14. In this section an overview of the methods for compiling time-series is presented.  The application of
the methods in the Dutch practice so far is given as well.

2.2 Revision policies

15. In Van Bochove (1987) the revision strategy of Statistics Netherlands is described:

“The gradual evolution of the national accounts and the integrative nature of the system have
significant consequences for the dynamics of the national accounting data.  Changes in underlying
statistics, changes in classifications, changes in the definitions, and so on lead to the need to revise
methods and concepts;  this, in turn, leads to inconsistencies in time-series.  Moreover, the fact that
the national accounts integrate data from so many individual statistics leads to lags in the
availability of the national accounting data.  But these are too important to be available with lags of
more than two years.  Therefore, a system of short-term and provisional data has been designed, as
well as a strategy for revising final data.”

16. The most timely national accounting data are monthly data, not integrated but compiled according to
national accounting concepts.  Next to these come the quarterly accounts, the provisional and revised
provisional annual accounts.  Afterwards, final national accounting data are published two years and
nine months after the end of a year.
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17. However, nothing is final in national accounting.  After the final accounts have been published,
gradually a large number of new data sources becomes available, other basic data disappear, new
methods and classifications are developed, etc.  However, to correct the data for just one year would
break the consistency of the time-series, because usually preceding years have to be corrected as well.
It is nearly impossible to revise the time-series annually.  Therefore, a revision strategy has been
adopted that ensures continuity of time-series, adequate revisions and a manageable workload.2

18. The revision strategy starts with the basic rule that consistency over time is more important than the
best possible level estimates.  Thus, if for a given year corrections are found to be necessary in the
level of a variable, they are not carried out immediately;  the data for the subsequent year are
determined in such a way that the rate of change is as correct as possible.  This may imply that the
levels of the variables for the recent year are consciously adjusted to be ’wrong’.  After a number of
years, these errors cumulate and a large scale revision is made (say once every five to ten years).  In
these revisions, concepts, classifications and so on are also changed if desirable or necessary.
Immediately after such a revision, revised time-series of a limited length are published.  Thus the
revision, pertaining to 1977, has been calculated backwards to 1969.  The revision with 1987 as a
benchmark year has been calculated backwards to 1969.

19. In the Netherlands official national accounting data are available from 1900 onwards.  In the course of
time, national accounts were revised repeatedly.  Among others, the reasons for these revisions were
availability of new basic data, improved estimation methods and changes in concepts.  Initially, a
revision concerns the revision of a ’revision year’.  For that year, data are compiled both according to
the original methods and according to the revised ones.  Usually, a revision is followed by a
recomputation for a number of years prior to the revision year.  Thus consistent time-series of a
moderate length are obtained.

20. However, it was not possible to recompute the whole period from 1900 for all revisions carried
through afterwards.  Consequently, the data consist of series for a number of separate subperiods, each
having their own set of definitions, methods and level of detail.  At present, there are consistent time-
series of Dutch national accounting data available for the periods:

• 1995-present (after revision 1995);
• 1969-97 (after revision 1993);
• 1969-90 and 1921-39 (before revision 1987;  provisional figures for 1989 and 1990);
• 1948-69;
• 1938, 1946-49 (provisional figures for 1948 and 1949);
• 1940-45, only net national income at factor costs, figures consistent with 1938, 1946-49;
• 1900-1920, only domestic product and national income data.

21. In order to show the impact of the subsequent revisions and in order to allow users to make linkages,
the data for the borderline years are given twice:  both according to the data, methods and concepts of
the period before the revision and according to those of the subsequent period.  This is done for current
price data.  In case of volume and price data, the problem of intertemporal consistency is sidestepped
by providing annual changes instead of constant price values or indices based on a fixed reference
year.  The latter are affected far more by changes in definitions and concepts than annual changes.
Nevertheless, many users of national accounting data are interested in long-period comparisons.  To
facilitate them, the annual changes of prices and volumes have been chained in order to obtain chain
indices for a limited number of years.

                                                     
2  For more details on the revision strategy of Statistics Netherlands, see, for instance, Algera, Mantelaers and Van Tuinen, 1982,

and Van Bochove, 1987.
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22. Of course, revisions with time-series of moderate length are no real solution to the problem of the
absence of long consistent time-series.  The only way to achieve the latter is to revise the data for
historical periods.  Some years ago, Statistics Netherlands has begun to do so.  These historical
revisions cannot be done in such great detail as the ’short-period’ revisions, nor as quickly.  This would
require too many resources.  Therefore, only the most important inconsistencies are removed and each
period is tackled separately, the results being published whenever they become available.  The first
period was 1921-39.

2.3 The length of the time-series

23. Long time-series of national accounting data are used by several categories of users, for instance
economic historians and econometric model builders, such as the Netherlands Bureau for Economic
Policy Analysis (CPB).

24. The CPB uses national accounting data for both business cycle analysis and analysis of long term
economic developments (CPB, 1996).  For purposes of business cycle analysis time-series data are
needed which cover a number of, if possible, successive business cycle periods.  For this reason, until
1970, figures from before World War II were included in the series which were used as a basis for the
econometric models.  Usually, the CPB asks for time-series of at least 25 years.  More recently, longer
time-series became in the centre of interest, both for the use of cointegration techniques and for
analysis of structural changes in the economy.  As a consequence, time-series of far more than 100
years are needed.

25. Some periods should be included in the time-series, because they are characterized by extreme social-
economic phenomenons.  Some well-known examples are:

• The economic depression of the 1930s;
• The golden growth period 1953-74;
• The oil crises in the 1970s;
• The crisis in the first half of the 1980s.

26. Not all variables are important in the same degree.  An example of a variable with long lasting
influence on the economy is investment.  Fixed capital formation determines the future producing
capacity in the economy.  Other examples of important variables are employment and real value added
by industry for productivity analyses.

2.4 Annual backward calculation

27. The first basic method for backward calculation of national accounting data boils down to the
compilation of time-series data year by year back in time.  This can be done in different ways.

a) Method I.1

28. Method I.1 is a very drastic one.  The figures for all years of the time-series are compiled in the same
way as the ones for the revision year.  This means that the figures are compiled from scratch, starting
with the (new) source material and using new classifications and definitions.  The integration process
is carried out all over again.  It goes without saying that this method is very time-consuming and
requires much staff.
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b) Method I.2

29. The figures for all years of the time-series are determined by superposing corrections on the integrated
figures before revision.  Starting point is the consistent data set of national accounting data which was
compiled in the past.  On this set the corrections resulting from the revision are placed.  Because the
old integrated figures are the starting point, the integration decisions which were taken in the past are
upheld.

c) Method I.3

30. Starting point is the revised, integrated set of national accounts data for the revision year.
Subsequently, time-series data are compiled by extrapolation using annual growth rates calculated
before revision (if revised growth rates for a certain variable are available, then they are used).  This
method is applied for each variable on the chosen level of detail.  The resulting data are inconsistent,
mainly due to rebasing problems.  As a consequence, the figures have to integrated again.

d) Method I.4

31. Starting point are the old, integrated figures before revision for all years.  Firstly, corrections are made
for revised definitions and classifications.  The thus reconstructed figures before revision are the basis
for the annual changes which are used to extrapolate backwards.

2.5 Benchmark years and interpolation

32. The second basic method for backward calculation of national accounting data comes down to compile
detailed estimates for one or more benchmark years in the past.  The figures for the other years are
determined by interpolation.  This method can be applied in different ways.

e) Method II.1

33. The figures for the benchmark years are estimated from scratch, using new definitions, classifications
and sources.  Starting point is the (new) basic material, the figures are integrated all over again.  The
figures for the years between the benchmark years are determined with the help of interpolation.
Thereby, the chosen level of detail is used, starting from the new integrated data set for the benchmark
years.  In the interpolation process annual changes from before revision are taken into account.

f) Method II.2

34. The figures for the benchmark years can also be determined by using the original, integrated data set as
a starting point.  On this set corrections, resulting from a revision, are superposed.  These corrections
are integrated before they are superposed on the original data set.  Doing so, strata of correction
matrices become available (one for each revision) for all benchmark years.  The figures for the years
between the benchmark years are determined by interpolating the correction matrices.

35. In the future this method is used for compiling time-series data of Dutch national accounts data.  A
more detailed description of the method is given in section 4.

3. The compilation of time-series in the past

36. In the past, revised time-series of national accounting data have been compiled for a number of
reasons:  new source material, new concepts and definitions, new estimation methods and
implementation of (new) international guidelines.
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37. In 1948 (CBS, 1948), the first revision of national accounting data (referring to the years 1921-1939)
was published.  After 1948, revised time-series became available on several occasions, the most
important are:

• In 1954 (CBS, 1954):  figures for 1938 and 1946-52 (new sources, new definitions);
• In 1958 (CBS, 1958):  figures for 1948-57 (new sources, more detailed classifications,

implementation of international guidelines (1953 SNA));
• In 1973 (CBS, 1973):  figures for 1960-72 (reclassifications, implementation of international

guidelines (1968 SNA));
• In 1985 (CBS, 1985):  figures for 1969-76, following the 1977 revision (new sources, new

classifications, new methods);
• In 1995 (CBS, 1995) and 1996 (CBS, 1996):  figures for 1977-86 and 1969-76 respectively,

following the 1987 revision (new sources, new classifications, new methods, more institutional
statistical description);

• In 1997 (CBS, 1997) and 1998 (CBS, 1998):  figures for 1987-93 and 1969-86 respectively,
following the 1993 revision (reclassifications).

The main characteristics of these revisions and time-series are given in the following.

The first revision

38. The first revision of Dutch national accounts data (referring to the years 1921-39) was published in
1948 (CBS, 1948).  This publication replaced the first official national income estimates (CBS, 1939).
Both the estimates by the income and the production method were corrected.

The revision 1938/1946-52

39. In 1954 (CBS, 1954) revised figures for 1938 and 1946-52 were published.  Comparable figures for
1953 were given as well.  This second revision encompassed both new estimates (better basic data had
become available) and changes in definitions.  The CBS revision policy was explicitly mentioned:
comparability over time had a higher priority than the accuracy of the level estimates.

The 1953 SNA revision with time-series 1948-57

40. In 1958 (CBS, 1958) a complete revision of the national accounts for the years 1948-54 was published.
Comparable figures for 1955-57 were published as well.  This can be considered as the third revision.
The years 1946 and 1947 were left out because they were too much affected by the war.  New basic
statistics made it possible to improve upon the estimates.  The international guidelines of the 1953
SNA (UN, 1953) and the OEEC (OEEC, 1952) were now completely implemented.  New and more
detailed classifications were worked out.

The 1968 SNA revision with time-series 1960-72

41. In the National Accounts 1972 (CBS, 1973) the definitions of the transactions and the aggregates have
been adapted for the 1968 SNA (UN, 1968) and the 1970 ESA (Eurostat, 1970).  The 1968 SNA
revision was the fourth revision.  Time-series of detailed data in current prices were presented for the
years 1960-72.  Figures at constant 1970 prices were given from 1963 onwards.

42. One year before the implementation of the new international guidelines the Dutch ‘Standaard
Bedrijfsindeling’ [Standard Industrial Classification] was introduced in the National Accounts 1971
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(CBS, 1972).3 This classification was used from the reporting year 1969 onwards.  The
reclassifications were calculated backwards to 1960, albeit, on a relatively high level of aggregation.
Of course, this technical revision did not influence the macroeconomic aggregates.

43. On 1 January 1969, the value added tax was introduced.  Therefore, adaptations were necessary on the
valuation of the data on production, intermediate consumption and value added.  It concerned the
figures from 1969 onwards.

44. As a result of the implementation of the 1968 SNA, the industrial reclassification and the introduction
of the value added tax the reporting year 1969 has become a break in the time-series of national
accounting data.  In subsequent revisions of the national accounts time-series were only made
backwards to 1969 mainly because of these statistical inconveniences around the reporting year 1969.
However, Statistics Netherlands intends now to compile time-series of national accounting data
backwards to 1948 following the 1995 revision.

The 1977 revision with time-series 1969-76

45. The National Accounts 1980 (CBS, 1981) presented the 1977 revision.  This fifth revision was needed
because the years prior to 1977 were ones of major extensions and improvements of the statistics on
which the national accounts are based.  The extensions primarily involved a number of new statistics in
services (e.g. medical services, business services, hotels, cafés and restaurants), while improvements
particularly concerned a far better co-ordination of existing statistics (for instance, the general
implementation of the Dutch Standard Classification of all Industrial Activities (SBI 1974)).  Generally
speaking, the 1977 revision includes:

• A revision of the data in the light of the availability of many new sources;
• Improvement of a number of methods, including a more consistent treatment of a number of goods

and services transactions;
• A revision of data in the light of changes in the classification of statistical units by industry.

46. Variant I.2 of the annual backward method has been used in compiling time-series data for 1969-76,
following the 1977 revision.  These time-series were published in 1985 (CBS, 1985).

The 1987 revision with time-series from 1969 onwards

47. The 1987 revision is characterized by a greater emphasis on the institutional aspects of the system,
particularly in the recording of goods and services transactions and in the generation of income.
Starting with this revision, aggregation and integration of the basic data is based on supply and use
matrices, estimated simultaneously in current and in constant prices.  Over the period 1978-87 a
number of new sources has become available and some existing sources have become more complete.
The 1987 revision has also been the occasion for a critical examination of the compilation
methodology.  The results of the 1987 revision were published in the National accounts 1991 (CBS,
1992).

48. All corrections which were determined for the revision year 1987 have also been estimated for all
years backwards to 1969.  Originally, it was planned to apply variant II.1 of the benchmark

                                                     
3  This classification was based on the then new United Nation’s International Standard Industrial Classifications of all economic

activities (ISIC) and the ‘Nomenclature des Activites economiques dans les Communautes Europeennes’ (NACE) [General
Industrial Classification of Economic Activities in the European Communities] of the European Communities.
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year/interpolation mehod for the compilation of time-series data for the years 1969-86, following the
1987 revision.  However, in the end methods I.1 and I.3 were used.

49. To some extent, variant I.1 of the annual backward method has been used in the compilation of time-
series data for 1977-86.  Thereby, the (branch) specialists made new estimates which were integrated
again.  In doing so, both the production and the income method were used.  The first estimates from
both methods showed considerable differences.  This led to detailed analyses and changes of the initial
estimates.  It is no exaggeration to say that in this revision project the income method has been partly
rehabilitated.  Variant I.3 of the annual backward method has been used in compiling the time-series
data for 1969-77.

50. The time-series for the years 1969-86, following the 1987 revision, were published in 1995 (CBS,
1995) and 1996 (CBS, 1996).

51. Originally, it was planned to apply variant I.4 of the annual backward method for the compilation of
time-series data for 1948-68, following the 1987 revisions.  For this purpose, time-series of corrections
were determined.  These corrections were partly determined with the benchmark year / interpolation
method.  The benchmark years were 1948, 1958 and 1969.  The corrections for the intermediate years
were also determined with the help of direct information from the basic source  material.

The 1993 revision with time-series from 1969 onwards

52. From the reporting year 1993 onwards the new Dutch Standard Industrial Classification (SBI 1993) is
used to classify producers by economic activity.  The SBI 1993 is the Dutch version of the European
classification NACE.  The reclassification has been calculated backwards to 1969.  The 1993
classification revision was carried out with benchmark year / interpolation method.  The benchmark
years are 1993, 1987, 1977 and 1969.  In accordance with the benchmark year / interpolation method
the years in between were determined by interpolation, with the exception of 1987-93.  To a large
extent, the figures for these years could be calculated year by year with the help of direct information
from the relatively abundant source material for these years.

The 1921-39 revision

53. In the revision of the 1921-39 data (Den Bakker, 2000), the concepts and methods of the modern
national accounts have been applied.  Moreover, new (detailed) series have been compiled.  Data at a
meso-level, including labour market data, were estimated.  The years 1920, 1930 and 1938 have been
used as benchmark years in compiling the time-series data.  The first two years are years in which
population and occupational censuses were held.  The year 1938 is a year with relatively much
information because for that year the original figures were estimated within the framework of an input-
output table.  In addition, for 1938 the results of a budget survey could be used to compile a Social
Accounting Matrix (Den Bakker, De Gijt and Keuning, 1994).

4. A new approach:  benchmark years and interpolation

4.1 Introduction

54. Recently, Statistics Netherlands decided to change the method for compiling time-series data of
national accounts.  The new method is variant II.2 of the benchmark year / interpolation method as
described in section 2.
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55. In the benchmark year / interpolation method revision corrections are determined for all years in the
period to be revised.  However, not all years are treated in the same way.  Especially in estimating the
revision corrections the differences between benchmark years and other years come to the fore.  The
figures for the benchmark years are estimated with the help of detailed information.  The figures for
the other years are estimated more roughly, by interpolation.  This, of course, does not mean that the
figures for the other years are not judged on their merits.

56. In the benchmark year / interpolation method the input-output table4 is the integrating framework.
These tables are compiled for both the benchmark years and the intervening years.  Variant II.2 of the
benchmark year / interpolation method has a number of advantages:

• The method is transparant and relatively fast;
• The revision corrections are determined explicitly;
• Decisions taken in the past in the integration of the data are upheld;
• In case of a new revision ‘only’ the revision corrections for the benchmark years have to be

determined;
• The interpolation does not take much time.

4.2 The benchmark years

57. Compilation of new time-series data is necessary after a revision of national accounts has taken place.
Such a revision is carried out for the so-called revision year.  The new figures for that year are
determined at a very detailed level.  In fact, the revision year is the outstanding example of a
benchmark year.  It is the starting point for the backward calculation of the data.

58. The corrections which are carried out for the revision year have to be determined for the other
benchmark years as well.  This is done as much as possible with the help of the basic sources.
However, not in all cases the necessary information will be available.  In that case, the corrections have
to be estimated with the help of all kinds of indirect information.  For instance, corrections can be
calculated back in time with the help of annual mutations of a relevant variable.  Hereby, the
knowledge of the (branch) specialists plays an important role.

59. The corrections for the benchmark years preferably should be determined in such a way that an
integrated, consistent set of revision corrections is obtained.  For this purpose, the input-output
framework is used in the Netherlands.  However, not every single cell of the matrix will be judged on
its merits.  In addition, other data sets which have to be consistent with the figures in the input-output
table are used in the compilation of time-series data, e,g, data on fixed capital formation.  These are
used to estimate consumption of fixed capital and capital stock.  Other examples are final consumption
expenditure by purpose and employment.

60. After a number of revisions have been carried out in due time, for all benchmark years strata of
correction matrices are available (one for each revision).  The appendix gives a schematic
representation of the benchmark year / interpolation method.  This scheme clearly shows how the time-
series data are compiled by adding the strata of adjustment matrices to the original, integrated set of
national accounts data (represented in the scheme by the white box).

61. In the benchmark year / interpolation method the choice of the benchmark years is very important.
They are the cornerstone for the time-series.  Obviously, years for which relatively much information

                                                     
4 Instead of input-output tables supply and use tables can be used as an integrating framework as well.
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is available should be chosen as benchmark years.  Usually, such years are the ones which were
revision years in the past.  For revision years much (new) data material is gathered and analysed.
Other examples of benchmark years are years in which population, occupational or industrial censuses
are taken.  The economic situation is of importance for the choice of the benchmark year as well.

62. In the Dutch situation the present benchmark years are 1987, 1977, 1969, 1958 and 1948.  The first
two years are revision years.  In the reporting year 1969 the 1968 SNA was implemented.  In addition
to that, a reclassification of enterprises was carried out and the value added tax was introduced.  The
year 1958 has been chosen, because in the past extra attention was given to that year in the compilation
of the national accounts.  Finally, 1948 is the first year for which the international guidelines of the
1953 SNA (UN, 1953) and the OEEC (OEEC, 1952) were implemented.  In addition, 1948 is the first
‘normal’ year after the Second World War.  The most extreme influences of the war had disappeared.

4.3 Interpolation

63. After the revision corrections for the benchmark years have been determined, the corrections for the
intermediate years have to be estimated.  They are determined with the help of an interpolation
procedure especially developed for this purpose.  The system for the interpolation is very flexible.  For
instance, it is possible to use direct information about a certain variable for one or more years.

64. In the interpolation procedure, each correction is determined separately within the input-output
framework.  To start with, the corrections for the benchmark years are expressed as a percentage of the
original data.  If we take a column of the input-output table as an example, this means that for each cell
of the column a correction percentage is determined.  Subsequently, these percentages are interpolated
between the benchmark years, assuming a lineair pattern.  Doing so, the structure as well as the
development of the variables before revision are taken into account.

65. In general, the sum of the corrections for each cell will not be equal to the independently determined
total of the column.  To obtain balanced columns, it is assumed that certain cells in the column are
more reliable than other cells.  For instance, total output, intermediate consumption, value added and
compensation of employees are relatively solid figures.  The figures in the other cells are adapted to
provide consistent columns.

66. The same method is used for the rows of the input-output table.  Obviously, a number of constraints
have to be taken in accounts.  For instance, the total of a column of the table has to equal the total of
the row.

67. The corrections are determined in such a way that for all non-benchmark years integrated sets of
revision corrections are obtained, with the same structure and level of detail as those for the benchmark
years.

4.4 Estimation of growth rates and deflators

68. In the Netherlands the deflation method for national accountis data boils down to the use of the
Laspeyres formula for volume changes and the Paasche formula for price changes.  The crux of the
method is that the weighting schemes are based on the most recent information:  the weights for the
volume changes are taken from the previous year and those for the price development from the
reporting year.  Longer series of volume and price developments are compiled by ‘chaining’ annual
changes.  The data in current prices, the growth rates and the deflators are estimated simultaneously
and consistent with each other.  In this way better current price data as well as better growth rates and
deflators are obtained.
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69. In the compilation of time-series data, the same method will be applied.  To a certain extent this
already has been done in compiling time-series data after the 1987 revision.  In general, however,
revisions of national accounts data have a nominal character, and price indices of individual goods and
services have seldomly been adjusted.  Obviously, growth rates and deflators of aggregates can also
change as a result of changed weighting schemes.

70. A detailed estimation of volume changes is only possible if input-output tables in constant prices are
available.  In the Netherlands, this is the case from 1981 onwards.  For the years before 1981, figures
in constant prices are far less detailed.  As a consequence, a rougher method has to be used.

For discussion:

1. How to achieve the best balance between timeliness, quality and detail.

2. For the sake of the international comparability of time-series of national accounting data, a
standardization of the methods for backward calculation of national accounts data at the international
level might be considered.
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Appendix. Schematic representation of the benchmark year / interpolation method for compiling
time-series of Dutch national accounting data
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