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GDP growth in 2000 is cur-
rently put at 4.2%, represent-
ing a major revision
compared with theinitial esti-
mate of 3.2%. Thisraises
two questions. Is growth sys-
termatically underestimated?
Are therevisions linked to the
position in the cycle? The
following analysisrelates to
manufacturing production,
which was the subject of sub-
stantial revisions to the 2000
figure. It showsthat the revi-
sions to growth in manufac-
turing output that can be
evaluated using statistical
models of the quarterly ac-
counts contain no bias and
are not cyclical. Nor are
these revisions capable of
being reduced by using more
complex dynamic models
than the models for the quar-
terly accounts. Finally, there
IS no means of anticipating
future revisions to the ac-
counts. In particular, thereis
no reason to think that the
slowdown in 2002 is likely to
be more marked.

At thetime of itspreliminary eval-
uation, in other wordsat thetime of
the publication of the quarterly ac-
countsfor Q4 2000, thegrowthrate
for real GDPin 2000 wasestimated
to be 3.2%. Asthe next year went
on, the incorporation of revisions
to the short-termindicators madeit
possible to revise this estimate up-
wards to 3.6%. However, thein-
fra-annual information on which
the quarterly accounts are based is
still oftenonly partial. Theexhaus-
tiveinformation making it possible
to calculate the annual accountsis
subsequently incorporated into the
quarterly accounts and leads to re-
visions compared with the initial
evaluations. To take the example
of the year 2000, the semi-defini-
tive® annual accounts resulted in
an upward revision in estimated
growth to 4.2%

A revision on this scale is fortu-
nately rare, but it had been fore-
shadowed by certain economists
basing themselves on the sharp
rises in employment and tax reve-
nue in 2000, datawhich do not en-
ter into the calculation of the quar-
terly GDP. In addition, it revived
memories of the substantial revi-
sions that had affected the various
accounts published by the end of
the 1980s, when growth had been
severely underestimated in theini-
tial evaluations.

This could mean that national ac-
counts are subject to revisions of a
cyclical nature to the preliminary
evaluations, the result being to
smooth the scale of both high
growth and major slowdowns. In
order to establish aclear diagnosis,
one would need to take a substan-
tial number of past revisions. Un-
fortunately, the base change and
the adoption of the new system of
national accountsthat took placein
Q1 1999 led to numerous method-
ological changes that made ac-
counts on the old and new bases

hardto compare. Moreover, theac-
counts on the new base have not
been calculated for a sufficiently
long time to permit the analysis of
possiblecyclical elementsinthere-
visions.

Nevertheless, analysis of the dif-
ferences between the spontaneous
estimates of the quarterly accounts
models and the annual evaluations
are capable of providing a picture
of the «error» committed by using
short-term indicatorsinstead of the
annua accounts. Toolargeacycli-
cal element in this error would be
the sign of inadequate short-term
information or inadequateincorpo-
ration of thisinformation. More-
over, the methodology underlying
guarterly accountsisbased onrela-
tively simple models and an analy-
sis of these models can show
whether more elaborate statistical
methods would have resulted in
better utilisation of theavailablein-
formation — and less revision.

A reminder of the methodology

The French annual national ac-
counts are based on information
that comes close to being exhaus-
tive but cannot be used for the quar-
terly accounts, for reasons either of
timing requirementsor periodicity.
On the other hand, numerous
short-term indicators are rapidly
available but often differ from the
national accounts, notably for rea-
sons of definition and coverage.
These indicators often in fact in-

(1) The provisional accounts are the sec-
ond evaluation of the accounts for a
given year, published at the sametime as
the «detailed results» for the fourth set of
quarterly accounts; the semi-definitive
accounts are the third evaluation, pub-
lished a year later; the definitive
accounts are the final evaluation, pub-
lished a further year later.
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volve atrade-off between rapidity
of publication and statistical qual-
ity. They are often based on sam-
ples, meaning that they fail to cover
firms that have recently been set
up. Thismay beat theorigin of no-
table differences between the ex-
haustive annual information and
these indicators, since the demog-
raphy of firmsis closely linked to
the economic cycle.

The quarterly accounts associate
with each item in the national ac-
counts a short-term indicator that

can beobservedinfra-annually and
corresponds as closely as possible
to the definition used in the ac-
counts. Thisassociation is carried
out at an intermediate level of ag-
gregation: for example, automobile
production, exports of agricultural
products, etc. The basicideaunder-
lying the quarterly accountsisthen
to «adjust» theindicatorsto the an-
nual accounts, by estimating the
statistical relationship that hasin
the past linked the annualised indi-
cator to the corresponding account
and then to postul ate that this ob-

served relationship for annual data
still holds good for the quarterly
data (see box 1).

For example, in order to estimate
manufacturing output, the indica:
torsused aretheindustrial produc-
tion index (IPI) for some branches
and turnover indices for the rest®.
The latter do not correspond pre-

(2) The IPI and the turnover indices are
published monthly in INSEE’s
«Informations Rapides».

BOX 1: THE CALIBRATION METHOD USED IN THE QUARTERLY ACCOUNTS

The calibration relation is a simple linear equation linking

lation is assumed to be identical infra-annually and this

the annual accounts and the annualised indicator, written
as follows:

makes it possible to compile the quarterly accounts. The
idea is then to apply the estimated coefficients to the
quarterly indicator and to put the differential on a quarterly

—oa+B*/, + . .
Ca=0a+B*la+ls basis. The quarterly account is then constructed as:

where C,, is the annual accounts figure for year a, /, is the
annualised indicator, in other words the annual summa-

4

tion of the quarterly indicator: /, = ZIa’q , and u, the
q=1

annual differential, which represents the evolutions in the

accounts that are not adequately conveyed by those of

the indicator.

Coefficientsa andp are estimated over several years that
are common to both the account and the indicator, this pe-
riod having to be sufficiently long for the estimate to be
stable. In order to optimise the estimation, three models
are used, involving different statistical forms for the
differential. Itis then possible to define the residual € ; for
these models, which is itself systematically white noise.

tained in the annual account.
differential , which contains information which the indica-
tor, even after adjustment, cannot provide.

a
Ca,q = 2 +B* Ia,q tlUgg

where C, 4 is the account for quarter g of year a @ and
Uy q is the quarterly differential, smoothed so that:

4
D Uag = Uy
q=1

Infact, merely reproducing the observed relation between

the indicator and the annual account does not make it

possible to retain at quarterly level all the information con-
There remains the

It is then
necessary to replicate this information by fitting the quar-

terly accounts on the annual accounts throughout all the
past available period. For this purpose, the annual
differential has to be broken down over each of the quar-
ters as evenly as possible. The «smoothing» method
used makes it possible to minimise variations from one
quarter to another. This procedure is often preferable to
simply dividing the annual differential by four — theoreti-
cally more correct when the differential is stationary —
since it avoids a sharp break in the accounts at the time of
the changeover from one year to another.

. Amodel taking levels. The differential is then stationary
and non-auto-correlated; the residual is equal to the dif-
ferential.

. A model taking into account a non-null auto-correlation
for the differential:
Uy = P*la-1tE,

. A difference model in which the differential is not sta-
tionary: AC, =y +B*Al, +¢,

In this case, if the coefficient y differs significantly from
zero, the calibration relationship linking the indicator to
the account is in fact:

Ca=B*la+ty*Tatuy

where T, is alinear trend and where the differential u,
does not necessarily have a zero mean.

This relation between the account and the annualised in-
dicator is assumed to be stable in order that estimations
for the recent past remain valid for the present and also in
order to permit the best possible forecasts for years for
which the annual account is not known. Moreover, this re-

The sum of the quarterly accounts figures is then equal to
the annual account for all the fitted years, in other words

up to the semi-definitive annual accounts. For the two
non-fitted years, the year of the provisional account and

(1) If the calibration relationship contains a linear trend, this is
obviously retained on a quarterly basis, in other words the equa-
tion becomes:

Cag =B*laq *V*Taq tUaq

4
whereT, q is a linear trend such that ZTa‘q =y
el
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BOX 1: THE CALIBRATION METHOD USED IN THE QUARTERLY ACCOUNTS

the following year, the annual differential is extrapolated.
The extrapolation function is linked to the method of esti-
mating the coefficients in the calibration relationship,
since it sets the residual € 4 at zero for the unknown years.

If the differential is not auto-correlated,
Up =Up4+1 =0
where p is the year of the provisional annual account.

If the differential is auto-correlated, but stationary,
Up = pUp-gand  Up.1 = pUp,
If the differential is non-stationary,
Up = Up+1 = Up:
The smoothing procedure is carried out after this extrapo-
lation of the annual calibration adjustments, and this
makes it possible to avoid introducing a break between

the calibrated quarters and the quarters corresponding to
the provisional accounts.

Two examples: the output of the automobile industry ex-
pressed in volume and the output of the electrical and
electronic components industry expressed in value

Toillustrate the transition from the short-term indicators to
the quarterly accounts, two examples are set out here in
detail. The graphs compare the growth rate in the annual

ANNUAL GROWTH RATES FOR OUTPUT IN
VOLUME IN THE AUTOMOBILE INDUSTRY,
FOR THE IPI IN THE SAME BRANCH AND
THE NIL-RESIDUAL ACCOUNT
(DIFFERENCE MODEL) 5~

— indicator

@

ANNUAL GROWTH RATES FOR OUTPUT IN

VALUE IN THE ELECTRICAL 2=

AND ELECTRONIC COMPONENTS INDUSTRY,

FOR THE INDICATOR (TURNOVER INDEX) »
AND FOR THE NIL-RESIDUAL ACCOUNT

(LEVEL MODEL) 4

1990 1991

5= = annual account
~ nil-residual account

== annual account
= nil-residual account —{14
— indicator

1992

account (C,), in the indicator (/,) and in the account with
the nil residuals. The latter corresponds to the results of
the calibration that would have been obtained if the an-
nual account were not known, in other words
extrapolating the adjustment in such a way as to set the
residual to zero.

. The indicator of output in volume of the automobile
branch used in the quarterly accounts is the IPI for the
branch. However, on average, the IPI evolves slightly
more rapidly than the annual account. The calibration
therefore provides a downward correction in the growth
in the indicator (see graph 1). The residuals are rela-
tively small and the IPl is in this case a good indicator.

The indicator of output expressed in value of the electri-
cal and electronic components industry is the turnover
index. In this case the annual growth rates in the indica-
tor are often higher than for the annual account (see
graph 2) and the calibration does indeed make it possi-
ble to correct these evolutions since the non-calibrated
account is systematically less dynamic than the indica-
tor. However, the annual differential remain very
substantial as a proportion of output. In this branch, the
turnover index is not a very good indicator. m

annual % growth
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cisely to thedefinition of output for
national accountspurposes. Thisis
because they show the evolution of
turnover without making it possi-
ble to distinguish between stock
changes and output. Moreover,
they are published by sector of ac-
tivity and not by branch. Asfor the
industrial productionindex, thisat-
temptsto represent theevolutionin
aparticular type of output, but in
certain branches it is probably
closer to output calculated in phys-
ical quantities than in volume.
Moreover it is sometimes based,
for want of anything better, onindi-
rect information (quantities deliv-
ered, invoices ex tax, etc.). Andit
only covers firms with more than
10 employees.

The statistical method used in the
quarterly accounts therefore at-
temptsto adjust for differences be-
tween the average information
contained in the short-term indica-
tors and in the annual accounts.
The adjustment equation which
translates short-term indicators
into annual accountsiscalled“ cal-
ibration model”. If, for example,
in a given branch the output of
firms with fewer than 10 employ-
ees evolves more rapidly than that
of the others, the tendency shown
by the IPI will be smaller than that
of the annual output in the same
branch. A statistical model can
then makeit possibleto correct this
bias by adjusting the evolution of
thelPI.

Revisions to
the quarterly accounts

There are many causes for revi-
sionstothequarterly accounts. Itis
necessary to make adistinction be-
tween those that occur at the time
of the publication of the “detailed
results’ for the fourth quarter and
takeinto account the eval uations of
the national accounts for the three
latest years from those that take
place at the time of each publica-
tion.

Therevisionscarried out at the
time of each publication have
multipleorigins. First of all, the
short-term indicator s are them-

selves liable to be revised or to
have been incorporated when in-
formation for the latest months
was still missing. Second, each
indicator isadjusted for seasonal
variationsand thisadjustment is
carried out afresh each quarter,
possibly leading to revisions for
the relatively recent quarters.
Finally, when a source disap-
pearsor isnolonger suitable, the
changein indicator can lead to
therevision of thewhole series.

Asregardsthe past, theserevisions
affect only the pattern over time
within the year, since the quarterly
accounts are fitted on the annual
accounts. They can also modify
the estimate of annual growth for
the last complete year, the year of
the provisional account, for which
only certain aggregates are fitted.

Therevisonslinked to the publi-
cation of the «detailed results»
for thefourth quarter are of two
types. Firgt, thefittingon thede-
finitive and semi-definitive an-
nual accounts makesit possible
totakeinto account the latest es-

timates; theincorporation of an-
nual information in the case of
the provisional account makesit
possibleto refine the evaluation
for thelatest year but this does
not mean that all theaccountsfor
that year arefitted. M oreover,
the calibration relationshipsand
the models making it possibleto
adjust for theimpact of thenum-
ber of working days are re-esti-
mated and this can modify the
patterns over time within the
year for the whole of the period.

Among all these sources of revi-
sion, it is the fitting on the
definitive and semi-definitive ac-
countsthat hasthe greatest impact.
Graph 1 showsthat thelargest revi-
sions take place at the time of the
publication of the «detailed re-
sults» for the fourth quarter. The
following analysis therefore deals
with the revisions resulting from
the difference in information be-
tweentheshort-termindicatorsand
the semi-definitive and definitive
annual accounts. The revisions of
the indicators themselves will not
be analysed.

SUCCESSIVE REVISIONS TO THE GDP GROWTH RATES FOR 1999

in %
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The curves show the growth rates for individual quarters in 1999 taking successive publications,
from the «first results» for the first quarter of 1999 (F99Q1) up to the «detailed results» for the
second quarter of 2002 (D02Q2). For example, at the time of the first publication for Q1 1999, the

GDP growth rate for this quarter was put at 0.3%.

. In the following publication, it was revised to

0.4%. The shaded histograms show the evaluations for the year 1999. In this case, the «first
results» for Q4 1999 show an initial growth rate for 1999 of 2.7%. The provisional accounts then
show 2.9%, the semi-definitive accounts 3.0% (*), and finally the definitive accounts 3.2%.

(*) The evaluation of 3.2% already contained in the «first results» for the fourth quarter of 2000 is an
exceptional case: the annual accounts adopted a new methodology for consumer prices in the

telecommunications sector and this led to higher

growth rates for the corresponding volume. The

quarterly accounts began to use this methodology even before the publication of the semi-definitive
accounts, whereas the latter subsequently produced sharp downward revisions in other items and

especially industrial output.
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Analysis of the residuals
of the calibration models
for manufacturing shows
that these are not cyclical

The residuals of the calibration
models give an idea of the revi-
sions, since they correspond to the
error committed in a preliminary
evaluation for the year using
short-term indicators and calibra-
tion models, compared with the
evaluations of the definitive ac-
count (semi-definitive in the case
of theyear 2000). However, thein-
formation was not identical at the
timeof the publication of the provi-
sional accounts; apart from the re-
visions to the indicators, the cali-
bration models were estimated for
different periods and the value of
the coefficientsis probably sensi-
tive to the estimation period used;
the calibration models may, fur-
thermore, have changed in the
meantime. The following analysis
cannot therefore be as conclusive
as a study of past revisions, for
which the seriesusing the new base
isunfortunately of too short dura-
tion.

The study of the residuals made
hereisrestricted to manufacturing.
Value added in manufacturing in
fact accounts for two thirds of the
revisionto the 2000 growth rate be-
tween the provisional account and
the semi-definitive account. Fur-
thermore, the analysis can be car-
ried out directly on output, in con-
trast to services for which the
output figure is obtained indirectly
from the net change in demand
items.

Asindicated earlier, two types of
indicator are used for manufactur-
ing output: the industrial produc-
tion index for certain branches,
covering 73% of manufacturing
production, and turnover indices
for 22% of thetotd®. ThelPlisa
volume indicator, whereas the
turnover indices are value indica-
tors. Asaresult, in the calibration
models are to be found, on the one
side, annual output in volume and
the IPI and, on the other, annual
output in value and sales indices.
Inthislatter case, asecond calibra-

BOX 2: THE TECHNICAL COEFFICIENTS

In the manufacturing branch, examination of the calibrations for output is insuf-
ficient to capture the possible revisions to value added, since these emanate
also from revisions on the input side, in other words to the technical coeffi-
cients(- These coefficients in manufacturing and also in the economy as a
whole are slightly pro-cyclical around an upward trend. However, the quarterly
accounts model does not allow for this cyclical tendency, mainly for needs of ra-
pidity of implementation(®): there is merely an extrapolation of the past trend.
However, this cyclical element is small in comparison to that for output. More-
over, merely extrapolating the trend leads to overestimating the cycles:in times
of strong growth, inputs are initially underestimated and this leads to overesti-
mating the growth rate of value added and hence of GDP, and vice versa for
times of slowdown. This led to a tendency to overestimate growth in 2000. =

(1) The technical coefficients are the ratios of intermediate consumption to output, by
branch and by product. They represent the manner in which inputs contribute to the pro-

duction process.

(2) The accounts are drawn up for 40 products, implying 1600 technical coefficients.

tionthen makesit possibleto arrive
at the accounts on a volume basis,
by deflating thefiguresin value us-
ing a price indicator. In general,
this latter step does not lead to
much revision, as information on
pricesis often the same for the de-
finitive account and for the quar-
terly accounts. Inthecaseof indus-
trial output, the indices used are
those for industrial producers
prices.

Thislack of homogeneity makesit
necessary to deal separately with
the part of manufacturing output
that isestimated using the IPl inthe
quarterly accountsfrom that evalu-
ated using the turnover indices.

Thesum of theresidualsfor each of
the two parts, expressed as a per-

centage of output in the past year,
correspondsto the error that would
have been committed in the calcu-
lation of the growth rate of output
for the evaluation concerning a
given year, for identical informa-
tion.

As can be seen from graph 2, the
calibration models are generally
satisfactory as regards that portion
of manufacturing output covered
by thelPl, thestandard deviation of
the error being 0.8% of the level of
output. The mean of thiserror is
not significant, which is consistent
with the estimation methods. Nor
isthe correlation between thiserror
and output significant; seen in this
light, thereisnocyclical elementin
thiserror. The error committed in

EVOLUTIONS IN OUTPUT AND RESIDUALS FOR BRANCHES

ESTIMATED USING THE IPI
in%

2
= output

| — résiduals

f—=
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

(3) For production in the shipbuilding, aeronautical and railway equipment branch
(5% of manufacturing output and 2% of val ue added in manufacturing), no indicator
wasjudged to be satisfactory. The figure wastherefore extrapolated from past trends
or from the sectoral information that can sometimes be collected.
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2000 isindeed substantially posi-
tive, precisely at atime when out-
put was growing strongly, but this
situation is not systematically ob-
served in the past, 1988, 1989 and
1994 being years of major evolu-
tionsin output with negativeerrors.
In addition, the underestimation of
the year 2000 seems to be excep-
tiona inthelight of past errorsand
more than athird of it stemsfrom
the automobile production branch,
for which the information supplied
by the IPI for the year 2000 is— a
rare event — really different from
that emanating from the annual ac-
counts.

Given that the turnover indices
have been back-calculated only to
1990, the calibration models have
therefore been estimated for the pe-
riod 1990-2000. For this part of
manufacturing output, the residu-
als are relatively substantial (see
graph 3). Thisisdueprincipaly to
the existence of very large residu-
asinthe electrical and electronics
equipment industry. Even so, the
residuals are not cyclical and their
correlation with output is not sig-
nificant. Inparticular, they areneg-
ative in 2000, the year in which
production rose most strongly.

There is need for a more complex
dynamic adjustment for the
calibration models in the case
of manufacturing production

Thecalibration modelsused for the
quarterly accounts are relatively
simple. Other models were tested
to see whether amore complex dy-
namic adjustment could improve
the estimates. In addition to the
contemporary indicator, these
other models introduce the past
historX of the account and theindi-
cator®. However, asthese models
require asufficiently long estima-
tion period, only onelag wastested
in the case of the turnover figures.

From statistical examination of
these models for all branches of
manufacturing, it emerges that
only in the chemical industry does
the use of past levelsproduce asub-
stantial gain in quality, especially

EVOLUTIONS IN OUTPUT AND RESIDUALS FOR BRANCHES
ESTIMATED USING SALES INDICES

in%
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AGGREGATED RESIDUALS OF BRANCHES ESTIMATED USING THE IPI
in%

= old residual
= new residual

towards the end of the period con-
sidered. The benefit observed is
substantial, especially asit has ap-
preciable repercussions at amore
aggregated level (see graph 4).
This model® was incorporated at
the time of the publication of the
“first results” for Q3 2002.

Taking branches individually, it
would therefore appear that thecal -
ibration models used bring the
short-term information into line as
far as possible with annual data,
making use of the regularities ob-
servedinthepast. Analysisof rela-
tions between residuals at branch
level aso shows significant corre-
lations and taking these into ac-
count doesnot improvethecalibra-
tion. Moreover, calibration at
aggregate level gives much the
same residuals.

Finally, the preceding analysisin-
dicatesthat the residuals for manu-
facturing production are not cycli-

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
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cal. Inparticular, thosefor theyear
2000 are on an exceptional scale.
Moreover, examination of the
models does not seem to indicate
that more complex dynamic adj ust-
ment would improve the estimate
of production, apart from one
branch for which a new model has
now been adopted. Based on this
analysis — albeit partial since it
coversonly manufacturing produc-
tionandisnot based on seriesof re-
visions — there is nothing to sug-
gest that the quarterly accounts are
going to understate the slowdown
in2002. =

(4) These models are written in the fol-
lowing general fashion:
Ca=a +flg +YCqq + a4 and

AC, =a +PBAl, +YACyq + 8l 44

(5) After elimination of non-significant
coefficients, what we have is an estima-
tion model introducing only the
contemporary level of the indicator:
AC, =a +BAl, +Vl,.
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