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Abstract

Euro area GDP and components are nowcast and forecast one quarter ahead. Based on
a dataset of 163 series comprising the relevant monthly indicators, simple bridge equations
with one explanatory variable are estimated for each. The individual forecasts generated
by each equation are then pooled, using six weighting schemes including Bayesian ones.

To take into consideration the release calendar of each indicator, six forecasts are com-
piled independently during the quarter, each based on different information sets: different
indicators, different individual equations and finally different weights to aggregate infor-
mation.

The information content of the various blocks of information at different points in time
for each GDP component is then discussed. It appears that taking into account the informa-
tion flow results in significant changes in the weight allocated to each block of information,
especially when the first month of hard data becomes available. This conclusion, reached
for all the components and most of the weighting scheme, supports and extends the find-
ings of Giannone, Reichlin and Small (2006) and Baribura and Riinstler (2007).

An out-of-sample forecast comparison exercise is also carried out for each component
and GDP directly. The forecast performance is found to vary widely across components.
Two weighting schemes are found to outperform the equal weighting scheme in almost all
cases. One-quarter ahead, the direct forecast of GDP is found to outperform the bottom-up
approach. However, the nowcast resulting in the lowest forecast errors is derived from the
bottom-up approach.

Keywords: Large dataset, forecast pooling, weighting scheme, GDP components, out-of-
sample forecast performance, bottom-up vs. direct forecast.

JEL classification: C22, C53, E17.
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Non-Technical Summary

We investigate how to use the flow of conjunctural information in the most efficient way to
produce short term forecasts of euro area GDP and components. A special attention is devoted
to the changes in the information content of a large set of monthly indicators during the quarter.
Indeed, we propose a simple methodology to take into consideration the publication lags of the

various indicators used to monitor economic activity.

For each quarterly variable, a large number of equations are estimated using 163 monthly
indicators. Each time, three equations are estimated to address the mismatch between the quar-
terly frequency of GDP and components and the monthly frequency of the indicator. The first
equation incorporates only the value related to the first month of the indicator in the quarter,
the second includes the first two months, and the third one incorporates the quarterly value.
Using six weighting schemes, the forecasts produced by the equations are then pooled at dif-

ferent dates in the quarter.

For each weighting scheme and each dependent variable, the flow of conjunctural informa-
tion is then analysed across the six forecasts produced during the quarter. Merging the indica-
tors into blocks of information, we study how the weights allocated to each block change. We
found that, owing to the sequence of releases, using efficiently the information at each point of

the quarter results in substantial changes in the relevance attributed to the indicators.

Running a pseudo real-time forecast comparison exercise, we analyse how the forecast per-
formance improves during the quarter. We find that while the successive releases of monthly
indicators result in an improvement, this remain relatively minor for the current quarter and
happens mainly when the first month of hard data is released. This is negligible for the next
quarter. Moreover, we find that the forecast performance varies from one component to an-
other, inventories being the most difficult to forecast. We also find that, one quarter ahead, the
forecast obtained directly from GDP performs better than that obtained by summing the fore-
casts of the components. Contrastingly for the nowcast, the best performance is obtained from

the bottom-up approach.
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1 Introduction

The conduct of monetary policy requires the real time assessment of the state of the economy,
as well as the projection of its future path. Although in most cases, national accounts provide
the main source of information to do so, they are released on a quarterly basis, published with
a lag, and subject to substantial revisions. For the euro area, the flash estimate, which informs
only about GDP growth, is published around 45 days after the end of the reference quarter,
while twenty supplementary days are necessary to get the first estimate of GDP growth and
components. Finally, the second estimate which contains more information is released around
105 days after the end of the reference quarter. During these two quarters, from the beginning
of the reference quarter to the publication of the second estimate, several indicators will have

become available to the policy maker and their synthesis is part of the economist’s work.

In this paper, we investigate how to use the flow of conjunctural information in the most
efficient way, this being the way that produces the lowest forecast error while making full use
of the available information in a consistent and mechanical way. Since the movements of the
components underlying GDP growth are key elements to the outlook, both GDP and compo-
nents are forecast separately. Since the ability to forecast with time series models deteriorates
substantially after two quarters (see Darracq Paries and Maurin, 2008), we focus on the current
quarter (nowcast) and the next one. The results are analysed in terms of contribution of the sets

of indicators used and in terms of out-of-sample forecast performance.

In the literature, forecasting in a data-rich environment has developed in two main avenues,
factor model and forecast pooling. Both methodologies have proved delivering good forecasts
and no clear conclusions have been yet reached regarding the issue of the relative empirical
performances of each methodology so that investigating the two approaches is still worthwhile.
The methodology we use is based on forecast pooling. This enable us to trace easily the impulse
given by each indicator to the pooled forecast and to consider the publication lags which are

recognised as important issue in real-time forecasting.

Using approaches based on factor models Giannone et al. (2006) as well as Baribura and
Riinstler (2007), show that the differences in publication lags result in changing weights al-
located to each block of information. As soft data, defined as surveys data and financial data,

lead hard data (defined as data entering the computation of national accounts), they do contain
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important information especially at the beginning of the quarter. We want to extend this con-
clusion by looking at GDP components and adopting a forecast pooling approach. There are
several reasons why forecast pooling can provide better forecasts than individual forecasts. For
instance, when individual forecasts are subject to out-of-sample mean shifts, forecast combina-
tions can offset the instability in the individual forecasts and in effect provide insurance against
exogenous deterministic structural breaks. Indeed, the methodology has been found to de-
liver improved forecast performance in the literature (see, among others Hendry and Clements,

2004).

The methodology enables us to select the indicators used in the first step, when estimating
simple equations. In order to analyse the flow of real-time information during each quarter,
a sequence of six forecasts is produced, differing in terms of series used, individual equations
and weights applied to aggregate the underlying individual forecasts.

Differently from most of the empirical studies on forecast pooling, we use a relatively large
number of individual forecasts. Over the relatively short period of time for which euro area
data are available, the estimated covariance matrix of the forecast errors is poorly estimated. In
this case, the literature shows that adding more information, either in the form of constraints or
in the form of priors as in Bayesian methods, can result in a better forecast than the one derived
from the application of optimising procedure (see Min and Zellner, 1993).

Therefore, the large number of individual forecasts are aggregated using six weighting
schemes, including Bayesian shrinkage techniques: equal weights, Akaike weights, optimised
and constrained weights, weights a la Diebold and Pauly (1990) and weights a la Wright (2003)
with two different values for the key parameter. Merging the indicators into type of informa-
tion, we study how the weights allocated to the blocks of indicator change during the quarter
and how the quality of the forecast improves across time. Moreover, a quasi real-time out-of-
sample forecast exercise is carried out to compare the performance of the weighting schemes.
Interestingly, we show that the forecast performance varies widely depending on the GDP

components as the indicators used.

The paper consists of six sections. In the second section, we detail the database and the
individual equations as well as the sequencing of information. In the third section, we present
the various weighting schemes used to pool the forecasts. In the fourth section, we analyse the

information content of each block of indicator across the quarter. In the fifth section, an out-
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of-sample forecast exercise is carried out and the performance of a GDP forecast based on the
aggregation of the component (bottom-up) is compared to that obtained by forecasting directly

GDP. The sixth section summarises the main findings and concludes.

2 The pool of equations estimated

Datasets are constructed for euro area GDP, private consumption, investment, exports, imports
and inventories. To produce a point forecast, Euro area GDP and components are first regressed
on each indicator contained in the associated dataset, one by one.! More information on this
step is provided in this section, by detailing the construction of the datasets, justifying the
bridge equations estimated, and explaining the sequencing of monthly information during the

quarter. The second step, the pooling of individual forecast is considered in the next section.

2.1 The dataset

Monthly indicators of activity in the euro area are collected over the longer time period avail-
able up to December 2007. Various sources are used, mainly from the BIS, CPB, Datastream,
ECB, European Commission, and Eurostat. Most of the series relates to the euro area: the main
components of industrial production (IP), the main producer price indices, monetary and fi-
nancial data (interest rates, yields, monetary aggregates and loans, stock prices and earnings,
nominal bilateral and effective euro exchange rates), employment and labour market series,
consumer and retail trade surveys, new passenger car registrations, business and construc-
tion surveys, and external trade series. A set of series is also added to take into account the
economic activity in the US and the UK, the main world commodities markets and leading
indicators or world trade.? The resulting dataset comprises 163 series, with different starting
date between January 1985 and January 1995. The series are retreated to ensure that they are
stationary. Earning and stock price series are de-trended while the growth rate compared to the
previous quarter is used for IP, exchange rate, money growth, loans, labour series and external

trade series. Surveys are taken in level.

This core dataset is used for euro area GDP. For each component, a sub-dataset is con-

structed, by excluding the series that, by construction, are not expected to provide any signal

'For a review on density forecasts, see Hendry and Clements (2004).
Those indicators are estimated by the Netherlands Bureau of Economic Policy Analysis and available at the
following address, http://www.cpb.nl/eng/research/sector6/data/trademonitor.html
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for the component in the short term. These exclusions, which concern a relatively small num-
ber of series, cannot be considered as ad hoc judgement as they derive from the nature of the
indicator.> The series entailed in the foreign block (activity in the US, in the UK, world price
of commodities and surveys of activity on foreign markets) are excluded from the sub-datasets
used for private consumption, imports and inventories. Apart from the exchange rate series,
the series entailed in the monetary and financial block are excluded from the sub-datasets used
for exports, imports and inventories. This concerns earnings, loans, monetary aggregates, and
stock prices. Finally, consumer surveys, service surveys, retail trade surveys and construc-
tion surveys are excluded from the dataset used to forecast exports. Overall, starting from the
dataset of 163 series used for GDP, after this selection process, 149 series are retained for invest-
ment, 103 for private consumption, 93 for exports, 114 for imports and 113 for inventories (see

Appendix 1 for the detailed list of the series used for each component).

2.2 The selection process to estimate the individual equations

By definition, a monthly indicator is released three times during a quarter. To address the
frequency mismatch between quarterly and monthly data, three equations are estimated for
each indicator. Each equation is based on a different quarterly series derived from the monthly
indicator. The first equation uses information related to each first month of the quarter, x; ;, the
second one uses the indicator up to the second month, =5, and the third one uses information
for the whole quarter, 73 ; .* The following generic equation is estimated for each of the monthly

series retained in the dataset, with some variants depending on the explanatory variable:

Yirh = 0+ a1.yi—1 + ao.yp—2 + Boxip + Fr1a3 -1 + Bax3i—2 + & i=1{1,2,3} (1)

Yi+p is the quarterly variable at quarter ;. In the right hand side, 6 is a constant term,
x; ¢ is the it" record of the monthly indicator z in the quarter ¢ and consistently x3 ;1 and z3 ;2

are the value taken by = over respectively the previous quarter and the one before.® Finally, ¢,

®Although the results presented in the paper are robust to the implementation of the restrictions, those prevent
the forecaster to explain surprising results that would not be used in a detailed conjunctural assessment. In this
sense, it is easier to understand why the series are excluded than it would be to understand why they are taken into
consideration.

*This methodology is implemented by Kitchen and Monaco (2003), who estimate 90 equations, each regressing
one monthly indicator on GDP with varying months of information to obtain 3 sequences of 30 forecasts for current-
quarter GDP growth.

*When the indicator enters the equation in growth rate, it is made made homogenous to quarterly rates: in the
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is the equation residual and h is the forecast horizon. Three observations can be made looking

at equation (1):

e First, the equation considered is extremely simple and a more sophisticated equation

could be considered, including more than one regressor, and/or non linear forms. Al-
though this would give more degree of freedom and result in better in-sample fit, it is
likely that such an equation would perform poorly out-of-sample. Moreover, we do not
try to get the best equation, as in this case, it would not make sense to pool it with other
equations. By regressing each variable individually, we reduce the problem of over-fitting
and poor forecast performance. By using a simple formulation, we increase the proba-
bility of getting robust estimations, performing better out-of-sample. Indeed, the simple
equation implies a small number of coefficients and therefore enable us to use series avail-
able over a short period: service surveys and retail trade for instance, which are available

for the euro area since January 1995 only.

Second, the equation has a dynamic structure as it includes lags of both the dependent
variable and the indicator. It is usually found that the correlation between surveys and
hard data is stronger at a lower frequency. Moreover, there is no reason why the rela-
tionship between financial data or indicators of the foreign environment and hard data
should be contemporaneous. In those cases, while for the sake of robustness, a maximum
delay of two quarters is imposed, the leading properties of the indicators are estimated

by allowing 1 and 3 to be different from 0.

Third, we do not forecast the indicator (when h > 0). It is reasonable to think that, at least
for the small number of observation used in each equation, a direct forecast gives better
results than an indirect one. In the literature, the separate forecasting of the variables in

the right hand side is not generally found to improve the forecast performance.®

Although equation (1) is the generic form estimated for each series in the first step, the final

equations used to generate the individual forecasts can differ from one indicator to the other,

as a selection process is carried out at the level of each equation:

first month, the growth rate is multiplied by 3, and in the second month, it is multiplied by 1.5. This facilitates the
comparison of the three values of the 3 coefficients in equation (1).

®For an example on the euro area, see Riinstler and Sédillot (2003), among others, for the euro area. The authors
propose a method to combine a quarterly univariate bridge equation for GDP with time-series models that forecast
missing observations of monthly indicators using satellite models.
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¢ In the case of hard data, the indicator enters without lag, i.e. 1 = 0 and g, = 0.7 This
reflects the fact that by definition, those series enter the computation of GDP and compo-
nents contemporaneously. The forecast resulting from the equation is excluded from the
pool of equations when the sign of the relationship is not positive, as one would expect
by construction. As the weights computed below are by construction positive, this sign

restriction also holds for the contribution of the indicator to the pooled forecast.

e For each indicator, on top of equation (1), two others equations are estimated, with no
lags of order two (82=0 and «2=0), and with no lags of order one (3;=0 and «;=0). The

lag length retained in the final equation is selected using the AIC criteria.

In equation (1), the dependent variable v, is successively the quarterly growth of real
GDP, private consumption, investment, exports and imports and the contribution of invento-
ries to real GDP growth. For each, chained linked series are available from the first quarter
of 1995 onwards. Before this date, the series are prolonged using the AWM database. The
OLS regressions are run over the period starting with the first observation of the indicator after
1993Q1 and ending in 2001Q4, a period which contains at most 36 observations.® The values
recorded after 2002Q1 are kept out of the estimation period for the purpose of the out-of-sample
forecast exercise. The estimated equations are shown in Appendix 2 for each component and
in Appendix 3 for GDP. Along with the estimated coefficients and their t-statistics (below the

coefficient), the R-squared is reported.9

2.3 Sequencing information

Depending on their nature, the series are released with a different lag compared to the reference
month: for instance, consumer surveys are released at the end of the reference month while
industrial production data are released 45 days after. To take into account this diversity in
the publication lags, the series incorporated in the dataset are merged into three groups (see

Appendix 1 for the precise mapping). The first group of series (Block 1) comprises the series

"This includes the component of industrial production, external trade series, retail trade and passenger car reg-
istrations.

8The AWM database is available at http:/ /www.eabcn.org/data/awm/index.htm. In some cases, the indicator
is available over a longer period, for instance up to 1985 in the case of the EC surveys. However, a longer period
would increase the likelihood of structural breaks.

The results are shown only for the nowcast, when h=0 in equation (1). However, different equations are used
for h=1.
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released at the end of the month to which they refer, mainly financial data, nominal exchange
rate data and consumer and business surveys. In the second group (Block 2), the series are
released between 15 and 35 days after the reference date. This relatively small group includes
monetary and loans data, real exchange rate and passenger car registration and price series.
Finally, the series belonging to the third group (Block 3) are released with a lag above 35 days.
This group includes industrial production data, employment and labour market statistics as

well as retail trade and external trade.

Tab. 1: RELEASE CALENDAR AND SEQUENCES OF INFORMATION

Forecast round Release date Block 1 Block 2 Block 3
1 End of month 1 Blmonth 1
2 End of month 2 Blmonth 1 and 2 B2month 1
3 Middle of month 3 - - B3month 1
4 End of month 3 Blfull quarter =~ B2month 1 and 2 -
5 Middle of month 4 - - B3month 2
6 End of month 5 - B2full quarter -

Based on the three blocks, Table 1 shows that each quarter, six information sets can be
used to produce forecasts before the publication of the GDP flash. The first information set
comprises survey data and financial data referring only to the first month of the quarter. The
second bears on the same set of series up to the second month of the quarter as well as money
and loans data for the first month. The third set includes series from the three blocks, adding to
the second information set the first month of observation of data from the third block (mainly
IP and trade data). The fourth information set contains observations over the full quarter for
data belonging to the first block, over the first two months for series belonging to the second
block and the same information for data belonging to the third block. The fifth information set
changes only data of the third block, substituting the first two months of observation to the first
month. Finally, the sixth information set substitutes the full quarter observations of data from
the second block to the observation from the first two months. As shown in Table 1, the third
month of data from the third block is not considered. This is released after the flash estimate of
euro area GDP.

Matching the equations presented in Appendix 2 and 3 with the sequence of information,
six sets of individual forecasts can be produced each quarter for GDP and components, based

on different series and/or different equations. Consequently, the dimension of each informa-
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tion set, the number of indicators used increases during the quarter, differs across component
and in the course of the quarter, partly reflecting the differences in the size of the original
dataset, partly reflecting the selection process. As shown in Table 2, more indicators are re-
tained for GDP and investment than for private consumption, trade flows and inventories. In
all cases, the number of indicators, and therefore of individual forecasts pooled, increases by

between one third and one half from the first to the sixth forecast.

Tab. 2: NUMBERS OF FORECAST RETAINED (H=0)

Forecast round 1 2 3 4 5 6

Total investment 88 100 147 147 147 147
Private consumption 72 87 107 107 107 107
Total exports 47 55 92 92 92 92
Total imports 72 79 104 104 104 104
Inventories 66 69 95 95 96 96
Real GDP 88 110 149 149 149 149

3 Pooling the individual forecasts

The pioneering work on forecast pooling goes back to Bates and Granger (1969) and since then
it has been considerably extended (for a review, see Timmermann, 2006). Basically, forecast

pooling implements the following formula:

n n
Ytirh = Zwi,hfi,t,t+h with Zwi,h =1 ()

i=1 i=1

Where ¥; ¢4, is the combined forecast and w; ;, the weight assigned to f; ¢y, the forecast
based on the ith individual equation described. Although they could be envisaged, weights
moving across time are not considered in such equation. The problem of forecast pooling is
to estimate the weights, w; 5, so as to minimise a penalty function depending on the forecast
errors. In our case, the penalty function is simply the root mean square forecast error and as
shown by Granger and Ramanathan (1984), the in-sample solution to this problem is the OLS
constrained estimator. The optimal weights correspond to the linear projection of y on the
forecast space with no constant (so that the underlying forecast have to be unbiased) and with

coefficients summing to one. They can be computed from the variance-covariance matrix of the
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forecast errors (2, using the optimisation program given by equation (3) where 1,, is a column

vector of one:

Min w'Qw with l;lw =1 3)

The first order condition associated with the optimisation program states that, at the opti-
mum, each individual forecast has the same marginal contribution to the variance of the overall
forecast. Suppose f; tends to have higher covariances with other forecast, that is, the i*" row of
covariance matrix of forecast errors tends to have larger elements than other rows. Its marginal
contribution to the overall forecast variance, will be larger than that of other individual fore-
casts.!? To achieve optimality, its weight needs to be reduced and conversely those of the other
forecasts need to be increased. Forecast ¢ may even have a negative weight if its covariance
with other forecast is sufficiently high. Hence, a forecast tends to receive a negative weight
in the global forecast if it has higher variance and higher covariances with other forecasts. A
large collinearity between forecasts can generate weights well below 0 and well above one.
The optimal individual weights, w;, are given by equation (4) where I,, is an identity matrix of

dimension n and 52 is the forecast error variance.

sum

w; =07, (1;9—11,1)71 52 = (LO7'L,) (4)

Although, by construction, this method gives the forecast with the smallest squared error
in the class of linear aggregators, most of the empirical studies find that it performs poorly out-
of-sample (see among other, Min and Zellner, 1993). Indeed, Diebold and Pauly (1990) show
that a small sample size relative to the number of forecasts can distort the results of combina-
tion. When n is large, a strong collinearity among competing forecasts cannot be ruled out and
adding more structure to the program can result in a better forecast so that the determination
of the best weighting scheme is an empirical issue. In what follows, the individual forecasts
are pooled using 6 weighting schemes: equal weights, Akaike weights, optimised constrained
weights, and shrinked weights, using priors a la Diebold and Pauly, or a la Wright with two

different values for the key parameter.

10

i1 w1, j) is the marginal contribution of forecast i to the overall variance.
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3.1 Equal weights

Forecast combinations with equal weights are often reviewed in the literature and used as
benchmark for different combination schemes. Theoretically, the efficiency of this method de-
pends on two conditions: first, that the forecast error variances are relatively similar, and sec-
ond, that the correlations between forecast errors are in the same range across pairs. Although
these conditions are probably too restrictive to hold, they are often assumed without being
tested. Indeed, the use of equal weights can be explained by ease of computation and the
simplicity to estimate the contribution of each variable to the overall forecast (see Stock and
Watson, 2006; or Marcellino, 2004).

In the case at hand, the conditions for the optimality of equal weights are clearly not met.
First, as shown in Appendix 2, for each component, the R-squared of the regressions vary in a
wide range, and the same can be assumed for the variance of the out-of-sample forecast errors.
Second, some regressors co-move more strongly together so that the forecast error covariance
varies substantially from one group of regressors to the other. For instance, given the correla-
tion between the components of surveys, the forecast errors resulting from the equations using
each of their component co-move more strongly among themselves than with those of the mod-
els incorporating financial data. The fact that data are structured by block may lead to large
differences in the covariance between pairs of series.

However, while equal weights may be under efficient in theory, the estimation of weights
may not be efficient in practice, when using small samples. Since the in-sample covariance
matrix is poorly estimated when the number of individual forecasts is large compared to the

time span, ignoring the correlation between the forecast errors may result in a better forecast.!!

3.2 Akaike Information Criteria weights

While ignoring the covariance between forecast errors, the set of weights based on Akaike
criteria takes into account the differences in the variance of forecast errors. Ceteris paribus,
more weight is given to the model which has the lowest forecast error variance. Moreover, a
penalty is imposed on the number of estimated parameters. We refer to this weighting scheme

as the Akaike Information Criteria (AIC):

To take an example, 190 parameters are necessary to estimate the variance covariance matrix of forecast error of
20 equations, and when using five years of quarterly data, 400 observations are available, slightly more than twice
the number of coefficients to estimate.
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AIC = —21)T + 2k/T (5)

Where [ is the estimated likelihood, T' the number of observations and k& the number of
estimated parameters. AIC is an asymptotic measure of two times the likelihood in absolute
terms. Atkinson (1980) shows that information theoretic weights perform well, especially for
the long run, as this criteria is an unbiased estimation of the difference between the KL distance

of two models:12

A; = AIC; — AIChin

where AIC; refers to the estimation ¢ and AICy,;, denotes the minimum of all estimated
AIC values in the set of pooled equations. Hence, the difference can be interpreted as the loss
in information from the use of model ¢ compared to the best model. From differences in AIC to

weights, the value are simply re-scaled in order to sum to one:

exp (=7 - Ai)
2 exp (=7 A)
The weights are all positive and the model with the lowest AIC obtains the highest weight.

(6)

W; =

Taking v = 0.5, the ratio expresses the relative likelihood of model ¢ compared to the best
model (see Kapetanios et al., 2008). It can be interpreted as the probability that model i is in
fact the best model for the data.

For an univariate model, it can be shown that the Akaike criteria is made of two parts. A
part proportionate to the standard deviation of the residuals, to the R-squared therefore, and
a penalty function depending on the number of estimated parameters. As in the equations
estimated, the number of coefficients varies in a narrow range, the AIC criteria is close to a
weighting scheme based on R-squared.!® For the same reason, using weights based on the

Schwarz information criteria does not change substantially the results.

12The Kullback-Leibler (KL) distance is used for selecting from different models taking into account the informa-
tion gain.

BComparing M; and Ma, two models with the same number of parameter: AATC = V(y)(In(1 — R}) — In(1 —
R3)), so that wi /w2 = (1 — R3;5)/(1 — R3;,), where R? and w; are respectively the R-squared and the weight of
model <.
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3.3 Variance-covariance approach and optimised constrained weights

As shown by Jagannathan and Ma (2003), adding positivity constraint to the optimisation prob-
lem given by equation (3) can improve the out-of-sample performance by correcting for abnor-
mally large covariance errors. This weighting scheme has the advantage of incorporating the
information given by the variance covariance matrix of the in-sample forecast errors.

The authors show that solving the constrained optimisation program (3) with positivity
constraints on the weights, w, is equivalent to solving the optimisation program (7) without

those constraints and based on 2.

Min o'Qw Q=0 — (Al’n + 1n/\'> @)

Whenever the nonnegativity constraint is binding for forecast i, the associated Lagrange
multiplier, \;, is positive. In this case, the covariance of the forecast ¢ with the forecasts j is
reduced by \; + A; and its variance is reduced by 2);. The new estimate of the covariance
matrix is constructed by shrinking the large covariances that would otherwise imply negative
weights towards the average covariance. In cases where the largest covariance estimates are

caused by large estimation errors, the shrinkage reduces the out-of-sample forecast error.

3.4 Bayesian weights

The problem of finding the optimal weights can also be cast in a Bayesian framework (see Min
and Zellner, 1993) and recently, Bayesian methods have been widely used in the literature to
combine forecasts. Assume the economist has a prior belief for the probability that among
n models, i is the right one, p(1;). After observation of the data, p(M;/D) is updated. The

posterior probability that the model 7 is the right one is computed using the Bayes theorem:

p(D/M;).p(M;)
> i1 p(D/M;).p(M;)

Where p(D/M;) is the marginal likelihood of the model i, p(68/M;) is the prior density of

p(M;/D) = with p(D/M;) = / p(D/0, M)p(6/M)do (8

the parameter vector in the model and p(D/6, M;) is the likelihood of model i. The posterior
probabilities can be used to weight the individual forecasts, w; o« p(M;/D). In the Bayesian
context, the weights can be computed once the model prior, p(M;) and the parameter priors,

p(0/M;), have been specified.
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This approach permits the integration of prior information into the estimation of the weights.
A convex combination of least-squares and equal weights can be obtained by shrinking to-
wards equal weights. Large deviations of the estimated coefficients in the covariance matrix
and hence positive and negative errors can be compensated, while the weights are not forced

to be equal.

For the following analysis, equation (2) can be written in the form of a standard linear

multivariate regression model (where h is the forecast horizon):

§ = fwp+e withe ~ N(0,071) 9)

Under the assumption of a standard normal-gamma conjugate prior for wy, and o7, where
o7 ~ G(s3,v,) and wp/o, ~ N(wp,®), one gets the posterior probability density function
of wy, and oy, (see Zellner, 1971). From it, one can show that the marginal posterior of wy, is a

multivariate Student distribution and the conditional posterior is

(wn —@n) 572 (@ + f'F) (wn — @)

1
+ T+ vy

(10)

—(n4+T+vp)/2
plwn/on, f) o ]

oh = (@417 (Bwo+ £ ) a

Where W), is the mean vector of wy, w°'* are the weights derived from OLS (w°* = (f'f) “ly "y),
wp is the vector of equal weights, 1/n, and vy, is the degree of freedom, n — k (k is the number
of estimated coefficients). Assuming a g-prior for ®, ® = g.f "f,with g > 0, equation (11) can
be simplified and the mean posterior weight can be expressed as:

wols — wo

wh =wy + —— 12
h 0 1+g ()

This formula expresses wy, as the OLS estimate shrinked towards the uniform prior. The
smaller is g, the larger is the weight given to the data and therefore to the OLS estimation.
The computation of the weights requires the estimation of g. We limit the estimation to the
two cases which have retained more attention in the literature, cases assuming uninformative
priors for the models (equal weights, p(M;) = 1/n): the case envisaged by Diebold and Pauly
(1990) and the case presented by Wright (2003).
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Diebold and Pauly (1990)

To compute the g prior estimator in a closed form, Diebold and Pauly (1990) consider fore-
cast weights which depend on the sample size relative to the number of cross-sectional models
to be combined. Assuming: ® = 72 ( f'f ) _1, substituting in equation (11) the estimated vari-
ance of the forecast error to 02, and assuming a certain value for 72 shown in equation (13), one
can show that g in the Bayes rule given by equation (12) is equal to o /72. Using the following
estimates for 72 and 62, the weights can be computed:

6—2 _ (y o f'wols)’ (y o f'wols) and 722 _ (wols o WO)/ (wols o WO) (13)

T tr(f'f)”"

Wright (2003)
The author assumes an improper prior for o which is proportional to 1/ 02 and a prior
distribution of wy, /o, normal and centered around zero, the case where the weights are shrunk

towards zero, the case of no predictabili’cy.14 It can be shown (see Zellner, 1971) that

1+ _n/Q.S_T+1 -thS2: 10 — upots ¢
wp < (1 +¢) wi L e

The shrinkage, g, is governed by ¢, which controls the relative weights of data and prior

/
and 7% = f.w°'

when computing the posterior. When ¢ is zero, p(D/M;) is equal for all models so that the
posterior probability of each model is equal to the prior probability. More generally, a small
value means more shrinkage. Conversely, the larger is ¢, the more we move from the model

priors following what is given by the data, making the -uninformative - prior more informative.

4 How do the releases change the weight allocated to individual in-
formation?

For horizons h varying from 0 to 1 and for the whole sequence of 6 forecasts generated during
the quarter, the weights are computed using the various schemes exposed, for euro area GDP
and its components. In case where an estimate of the covariance matrix of errors is needed, the
in-sample forecasts generated over the period 1998Q1-2001Q4 are used.!®> Following Kapetan-
ios et al. (2008), we use ¢ = 20 and ¢ = 2 in the estimations of the Wright weights. In each

Yp(wn/on, f) ~ N(0, gpoi( f £)™Y). The author also introduces a geometric autocorrelation in the residuals of
equation 9, cov(er,ei—j) = 0° 22§ < h — 1.

15 As the residuals from all the equations are necessary to compute the covariance matrix, the shortest time series
used to generate an individual forecast is binding.
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equation, only one explanatory variable is included as well as sometimes the lagged explained
variable. In this case, the weight given to an equation also indicates the importance of the signal
associated to the indicator entailed in the equation. Since the indicators are too numerous to be
analysed separately, we group them into four groups depending on their nature: (i) financial
variables and foreign environment, (ii) consumer and service surveys, retail trade and prices,
(iif) business and construction survey, (iv) industrial production, orders, labour and external
trade. The sum of the individual weights of the series belonging to each block of information
represents the contribution of the block to the pooled forecast. On top of those four block,
the weight given to the lagged variable is also considered by dividing the weight given to the
equation into the contribution of the indicator and of the lagged variable proportionately to the
R-square obtained with and without the lagged variable.

The weights of each block are shown in Figure 2 to Figure 7 for the nowcasts of GDP and
the components. The bars which sum to one indicate the division of the weight into the five

blocks considered, over the six forecast rounds which are represented on the horizontal axis.

Overall, the figures show that the weights depend on the component, the weighting pro-
cedure and the sequence of estimation. Looking at the underlying individual equations, it ap-
pears that the changes experienced in the weights across the six forecasts are mainly explained
by the availability of the indicator and not due to a change in the performance of a forecast ob-
tained using it. Figure 1 plots the R-squared distributions of the individual equations for GDP
and components. Although from the first month to the third month, the distributions tend to
shift slightly towards the right, where the R-squared are higher, the shift is relatively minor so
that the informational content of each indicator increases slightly. Moreover, for each indicator,
the dynamic structure of the equation as well as the coefficients appear remarkably stable in
the course of the quarter, with little change in their significance ratio either (see Appendix 2
and 3).

Equal weights, Akaike weights and Diebold and Pauly weights give relatively similar re-
sults. Each of the two Wright weights, while different, are closer to each other than from the
rest of the weights obtained, with the Wright(20) scheme concentrating more the information.
The concentration of the weights is much stronger when the optimised constrained criteria is
used. In this case, one or two blocks explain more than two-third of the whole forecast. More-

over, the weights differ substantially from one round to the other. This can be explained by the
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Fig. 1: SUCCESSIVE R-SQUARED DISTRIBUTIONS OF INDIVIDUAL EQUATIONS
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Note: A kernel smoothing method is applied over the interval [0,1] to estimate the distribution.

fact that the implementation of this method reduces sharply the number of individual forecasts

retained, less than 10 in most cases, well below the number of indicators retained in the other

methods. 10

o In the cases of inventories, private consumption and investment, the lagged dependent vari-

able has a minor impact on the pooled forecast. This impact is larger in the case of GDP

and even more in the case of trade flows. It amounts to between one-third and one-half

in the case of imports. Looking at the individual equations, it appears that the coefficient

on the lagged dependent variable is negative in most cases.

e The large changes in the allocation of weights appear in the third round and to a lesser

extent in the fifth one in the cases of private consumption and investment. This coin-

cides with the incorporation of respectively the first and the second month of hard data

(industrial production and external trade series). The observation that the change is less

pronounced in the fifth round can be explained by the fact that, abstracting from revi-

sions, two thirds of the quarterly growth rate of a monthly series is known when its first

!%In the case of optimised weights without positivity constraint (derived from OLS), the weights vary in a wide
range, much outside the [0, 1] bound.
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observation in the quarter is released.

Interestingly, forecasting private consumption requires giving more weight to the informa-
tion conveyed by soft data (surveys, financial variables and international environment)
than forecasting investment. For investment, the most relevant indications are given by
the business surveys on the one hand and financial variables and the external environ-
ment on the other hand, two blocks which have roughly the same weight at the beginning
of the quarter. The availability of hard data in the third round (IP, orders and labour) re-
sults in a decline of 10 to 20 pp in the weight of business surveys, while the weight of

financial variables and international environment remains stable.

In the case of private consumption, business surveys, financial variables and international
environment appear relatively less important while the weight of consumer and retail
trade surveys appears larger. Indeed, the individual equations with the highest R-squared
are obtained with the equations including consumer and service surveys in the case of pri-
vate consumption and industry and construction surveys in the case of investment.!” Look-
ing into details, while the consumer confidence indicator as well as the assessment of the
financial situation are confirmed as being relatively good indicators of private consump-
tion, with R-squared above 20%, the performance of passenger car registrations appear

to be weak (see Appendix 2).

For inventories, not surprisingly, the best equations are given by the questions on stock
assessment entailed in the business surveys followed by the assessment on order books.
For these indicators, R-square above 20% are obtained from the individual equations, for

all manufacturing goods as well as each of the three main economic categories.

For exports, the lagged dependent variable contributes up to 35% of the forecast at the
beginning of the quarter, a weight that declines to less than 20% in the sixth forecast.
The block IP, orders, labour and trade plays a relatively small role, mainly explained by
external trade data which give the best indications, especially extra exports. The block
business surveys provides important indications as it contains surveys on export order
books. The block financial variables and foreign environment plays also an important

role in the forecast, as it includes exchange rates and the economic situation in the US

7The high performance of construction surveys in forecasting investment can be explained by the fact that con-
struction investment accounts for roughly one-half of euro area investment.
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Fig. 2: INVESTMENT: WEIGHTS ALLOCATED TO EACH BLOCK

Equal Akaike Optimised constrained
1 1
0.S:IIIII[ )
0 0
1 2 3 4 5 6 2 3 4 5 6 1 2 3 4 5 6

Diebold Pauly Wright(20) Wright(2)

0.5

1
) ]IIIII: )

0 0
1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6

o —_
—_

I Financial variables and foreign environment

I Consumer and service surveys, retail trade and prices
[ Business and construction surveys

[ 1P, orders, labour and trade

I | agged dependent variable

Fig. 3: PRIVATE CONSUMPTION: WEIGHTS ALLOCATED TO EACH BLOCK
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Fig. 4: INVENTORIES: WEIGHTS ALLOCATED TO EACH BLOCK
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and the UK. In the cases of Akaike and Wright weighting schemes, the first and second
month of hard data result in a significant increase in the weight of this block, mainly at
the expense of business surveys, which still explain more than one-third of the forecast in

the sixth round.

e For imports too, both the first and the second month of IP, orders, labour and trade data
have a large influence. A more detailed analysis shows that this results from external
trade series which belong to this group and to a smaller extent from industrial production
data. Not surprisingly, the best individual equations are also given by external trade
statistics. However, stock assessments from business surveys also give good indications,
with the R-squared from the resulting equations being above 50% (see Appendix 2). This

may be explained by the strong negative correlation between imports and inventories.

e Finally, for GDP, while all type of indicators provide information, the weight of the lagged
variable appears relatively high, around 30% in most of the methods. The weight given to
hard data remains below 20% in most of the methods except in the case of Wright(20).
Among those series, the best indication is given by the industrial production series which

give the highest R-squared (see Appendix 3).
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Fig. 5: TOTAL EXPORTS: WEIGHTS ALLOCATED TO EACH BLOCK
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Fig. 6: TOTAL IMPORTS: WEIGHTS ALLOCATED TO EACH BLOCK
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The weight given to business and construction surveys is higher than the weight given
to consumer and service surveys. The importance given to financial series remains stable

around 20%.

Fig. 7: GDP: WEIGHTS ALLOCATED TO EACH BLOCK
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Overall, while implementing a different methodology, we find support for the conclusions
reached by Baribura and Riinstler (2007) on euro area GDP at the level of each component,
namely that incorporating the differences in the publication lags modify the weight given to
the indicators in the conjunctural assessment during the quarter. Business surveys are espe-
cially relevant in the months previous to the publication of hard data. Their weights in the
forecast decline during the quarter but remain above 25% for investment and 40% for private
consumption. Our results also show that depending on the component, the most important
surveys differ in terms of nature, with business surveys being more important for investment,
consumer surveys being more important for private consumption and orders or stock assess-
ment being more important for inventories and imports.

The contribution of the lagged dependent variable to the forecast can remain relatively
high in some cases thereby explaining the small gain in forecast performance compared to

an autoregressive models noted by Koop and Potter (2003). More generally, the differences
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observed across methods in terms of weights allocated to the indicators raise the issue of the

relative forecast performance of the schemes.

5 Relative performance of weighting schemes out of sample

The empirical literature on forecast combination is usually based on a relatively small number
of elementary forecasts. This literature shows that while combining methods typically outper-
form individual forecasts in the panel, often by a wide margin, simple methods, such as the
simple mean, often perform as well as more sophisticated ones. This stylized fact has become
the “forecast combining puzzle” since it comes at odds with existent statistical theories which
show that it is possible to improve upon simple combination methods.

Since we use a relatively large number of individual forecasts (see Table 2), we want to com-
pare our results with those of the literature based on a small number of forecasts. More pre-
cisely, running a pseudo real-time forecast comparison exercise, we want to provide elements to
three questions.'® First, we want to evaluate the relative performance of the weighting schemes
out-of-sample, partly to check if equal weights provide a relatively good benchmark. Second,
we want to analyse the extent to which adding information during the quarter improves the
forecast performance. Finally, we want to assess how the forecast performance varies across
component and across forecast horizon.

While the pseudo out-of-sample real-time forecast exercise does not take into consideration
the revisions in the underlying data, it can be seen as providing a superior limit to the forecast
errors. By construction, a forecast based on model averaging should be less sensitive to data
revisions, in the case where these are uncorrelated noise.!” Moreover, in a proper real-time
forecast, the elementary equations would be estimated over the full period and updated each

quarter, with new coefficients, new elementary equations, and hence, new weights.

As mentioned above, the sample is divided into two sub-samples, enabling us to perform

an out-of-sample forecast exercise. The first sub-sample includes the observations available

8The terminology “pseudo” indicates that the datasets used are truncated versions of the same final dataset so
that the revisions are not taken into consideration.

YThis is confirmed by Diron (2006) who studies the implications of data revisions for forecasting euro area
GDP growth using monthly indicators. After examining the performance of eight bridge equations relating out-
put growth to various macroeconomic, financial, and survey data, the author concludes that the use of revised data
does not bias the overall reliability assessment of short-term GDP forecasts and that, in most cases, data revisions
contribute less to forecast errors than model mi-specification.
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until 2001Q4. It is used to fix the specification,i.e. to specify the individual equations and to es-
timate the weights. The second sub-sample which covers the period 2002Q1 to 2007Q4 is used
to generate the forecasts based on the fixed specifications adopted and to compute the forecast
errors. Over this period, six sequences of out-of-sample forecasts of GDP and the main GDP
components are computed for each observation, i.e. 24 forecasts of quarterly increases. The
forecast performances are then compared using two criteria, RSF'E, the relative squared fore-
cast error with respect to a unconditional mean forecast, and CORR, the correlation between

the forecast and the observation (see equation (14)).

et (Ye(w, ) — yt)2 cov(yy yt)
RSFE = == " and CORR= ——"— (14)
=0 (Yt —Y) 05Ty,

Where 7, the unconditional mean, is estimated over the same period as the equations,
199301 to 2001Q4. For RSFE, a smaller value indicates a better forecast. When it is above one,
the unconditional mean provides a better forecast. CORR belongs to zero one and a higher

value denotes a better forecast.

5.1 Comparison across components

As shown in Tables 3 and 4 for respectively the nowcast and the forecast one quarter ahead, the
forecast performance varies widely across components and weighting schemes, and to a lesser

extent across forecast rounds.

e Starting with the nowcast, in all cases, the forecast performance increases when more
data become available. However, consistently with the small improvements observed at
the level of each equation, the improvement remains minor in the cases of inventories,
private consumption and total investment. It seems quicker and stronger for trade flows,

amounting up to 50pp during the quarter.

e The bulk of the improvement is achieved between the first and the fourth round, with a
relatively strong improvement during the third round. This can be explained by recalling
that for most hard data, the first month is released during this round. After the fourth

round, the improvement is marginal.

e Comparing the results across weighting schemes, the optimised and constrained weights

perform worse than all the other methods, and very badly in the cases of private con-
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sumption and exports.? More generally, the differences between the weighting schemes
are relatively minor in the first forecast round compared to the last one where they reach
25pp in many cases. Two notable exceptions are nonetheless given by the Weight(20)
weighting scheme for private consumption and investment. Across the components, the
largest differences are given for imports with 15pp in the first round and more than 30pp

in the last one, or exports with respectively 14pp and more than 40pp.

e The results of Diebold and Pauly weights are almost identical to the equal weights since
the shrinkage procedure gives a very small weight to the individual forecasts. Among
the other weighting schemes, the benchmark criteria of equal weights tends to perform
worse, but to a small extent and not for all the components. This is the case for private
consumption and exports in the beginning. The weights based on the information crite-
ria improves the forecast for trade across forecast rounds up to 50%. For GDP, imports,
investment and inventories, the best results are given by weights a la Wright (2). In some
cases, the results obtained with Wright(20) are much worse. This tends to support the im-
portance of the ¢ parameter in this scheme. In our case, better results are obtained when

the results are more shrinked towards the uninformative prior.

e The forecast performance varies more across component than across weighting scheme,
with relatively better results obtained for trade flows than for investment, while inven-
tories and private consumption appearing to be the most difficult to forecast in the short
run. As shown by Figure 1, this mainly reflects the differences in the performance of the
underlying indicators. The figure shows the that the distribution of R-squared is titled
towards higher values for imports, exports and GDP, and lower R-squared for private con-
sumption and inventories. For inventories, the forecast performance varies in a very nar-
row range across methods and rounds and the gain amounts to roughly 10pp compared
to a mean forecast. Using more information result in a 20pp improvement in forecast

performance for private consumption.

e Moving from the nowcast to the forecast one quarter ahead results in a general worsening
and an even smaller improvement during the quarter. As for the nowcast, the aggregation
based on optimised and constrained weights gives the highest forecast errors. Contrast-

ingly, the relative performance of simple weighting schemes seems to improve as the best

“The results obtained by applying the optimised weights, without constraint, are much worse.
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performers tend to be the equal weights and the Akaike weights with an increase over
30pp in the forecast performance across the six rounds. This result confirms the long-run
gain for AIC weights presented by Kapetanios et al. (2008). The worst outcome is given
for inventories, where the best of the six weighting schemes yields an improvement in

the forecast performance of less than 5% compared to a mean forecast one quarter ahead.

The right hand side of tables 3 to 4 show the correlation between the forecast and the obser-

vation.

o As for the forecast performance, the coefficient increases over the forecast rounds. The
highest correlation is obtained for the trade flows using Wright weights. However, these
weights perform badly for inventories and private consumption. For this component,
the correlation remains below 35% and hardly increases across forecasting rounds. For
investment, the difference of correlation between the first forecast and the observation
reaches almost 20% and for the last sequence peaks 77%. For the other GDP components,

the correlation varies in a range of 46% to 83%.

e As for the forecast performance, the correlation decreases with the forecast horizon. It
remains over 50% only for investment and for trade flows in some cases. For this compo-
nent, which is the one for which the largest number of equation is used, the correlation

varies widely across the weighting schemes.

5.2 Comparing the bottom-up with the direct approach to GDP

In this subsection, we compare the GDP forecasts obtained either directly or through the bottom-
up approach. In the former case, GDP is forecast as the components, using the methodology
described above. In the bottom-up approach, the GDP forecast is obtained by aggregating the
forecast of the main components, computed independently. The growth rate of each compo-
nent is then weighted by its share in euro area GDP over the period 2002Q1 to 2007Q4: in-
vestment (21.1%), private consumption (57.3%), exports (40.8%), imports (-39.4%), inventories
being yet computed as a contribution. As no forecast is done for government consumption, the
mean average contribution over the period is added to the sum of forecasted contribution.
While providing detailed information of the composition of GDP growth and using relevant

information for each component, it is not certain that the bottom-up method yields superior
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Tab. 3: OUT-OF SAMPLE FORECAST PERFORMANCE (NOWCAST)

Relative squared forecast error (%)

Correlation with actual quarterly changes (%)

Total investment

79.1 78.7 77.6 74.7 73.9 73.8 54.2 54.6 59.7 62.7 63.4 63.3
78.0 76.1 70.4 66.9 62.5 62.3 54.6 57.3 70.9 72.9 76.8 76.9
88.7 73.4 84.0 81.2 65.4 97.6 34.6 53.1 58.9 45.6 62.5 33.2
79.1 78.7 77.6 74.7 73.9 73.8 54.2 54.6 59.7 62.7 63.4 63.3
1449 1148 78.6 77.7 75.7 75.2 335 37.6 54.4 56.9 59.8 60.5
75.6 71.4 75.3 70.6 69.2 68.5 49.4 54.9 59.0 66.0 67.7 68.5
Private consumption
94.3 90.7 92.1 92.8 925 92.7 31.3 33.1 315 30.1 30.7 29.6
85.8 84.9 86.7 87.3 87.0 87.2 35.6 36.4 35.9 35.1 35.4 34.4
92.8 112.9  102.6 84.9 94.5 102.2 25.8 19.3 30.1 33.8 23.4 30.5
94.3 90.7 92.1 92.8 925 92.7 31.3 33.1 315 30.1 30.7 29.6
166.6 1332 1316 1420 1420 1440 24.3 23.8 23.8 21.3 21.3 21.1
735 75.3 77.3 78.1 77.9 78.4 40.1 41.6 41.4 40.2 40.2 38.7
Total exports
68.9 66.7 64.1 63.9 62.3 62.2 46.6 46.5 48.0 49.2 51.8 51.8
68.2 65.1 43.9 44.8 30.7 30.7 49.4 51.2 68.1 68.3 81.2 81.2
775 72.6 79.6 88.2 80.6 71.2 29.7 33.7 41.6 48.3 59.0 69.9
68.9 66.7 64.1 63.9 62.3 62.2 46.6 46.5 48.0 49.2 51.8 51.8
74.7 72.3 37.4 38.6 26.9 26.8 34.8 37.3 72.8 72.3 82.6 82.7
64.7 63.3 45.1 45.9 38.5 38.5 451 458 65.1 65.0 73.4 73.3
Total imports
76.2 75.0 70.7 69.3 67.2 67.1 39.6 39.4 415 43.4 46.2 46.3
70.0 68.3 60.0 58.2 52.7 52.7 47.4 48.3 53.2 57.0 63.0 63.0
80.5 68.0 67.5 75.1 65.3 72.9 36.2 51.0 413 475 58.2 51.6
76.2 75.0 70.7 69.3 67.2 67.1 39.6 39.4 415 43.4 46.2 46.3
85.0 76.8 45.8 45.3 40.7 40.7 51.7 55.3 73.7 74.2 75.5 75.5
71.8 69.9 60.3 59.1 54.8 54.8 44.7 453 52.4 54.3 59.2 59.1
Inventories
93.7 93.1 92.9 92.9 92,5 92,5 31.7 31.3 38.3 38.8 38.0 38.0
92.7 92.2 91.6 91.6 91.3 91.3 32.1 30.9 36.9 38.0 37.4 37.4
92.7 89.9 98.9 92.3 145.0 89.9 28.4 33.3 12.2 27.2 -1.4 35.2
93.7 93.1 92.9 92.9 92,5 925 31.7 31.3 38.3 38.8 38.0 38.0
80.9 81.5 81.3 81.3 82.2 82.2 56.6 53.2 56.4 58.1 55.8 55.8
86.5 86.6 86.0 86.0 86.7 86.7 50.0 45.4 50.6 52.1 49.1 49.1

Note: For each component, the rows indicate the results obtained with respectively equal
weights, Akaike weights, optimised and constrained weights, Diebold and Pauly weights,
Wright weights with a parameter equal to 20 and to 2.
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Tab. 4: OUT-OF SAMPLE FORECAST PERFORMANCE (ONE QUARTER AHEAD)

Relative squared forecast error (%) Correlation with actual quarterly changes (%)

Total investment

76.9 77.4 76.7 76.5 771 771 50.0 49.8 51.9 52.1 50.6 50.5
76.3 77.0 74.9 74.4 75.7 75.7 50.4 49.9 541 54.6 52.0 52.0
85.0 87.4 84.9 81.6 84.6 101.8 38.8 35.1 38.7 52.9 39.9 35.1
76.9 77.4 76.7 76.5 771 771 50.0 49.8 51.9 52.1 50.6 50.5
209.2 161.7 101.8 80.5 87.5 87.2 50.9 52.0 556.2 56.6 55.5 556.7
79.0 75.2 70.3 69.8 71.3 711 52.8 53.2 56.7 57.4 556.7 55.8

Private consumption

95.2 91.3 92.1 92.1 92.2 91.2 31.1 34.5 35.4 35.1 34.1 37.0
86.4 85.6 86.4 86.9 86.9 86.0 35.3 35.4 36.5 35.7 35.1 37.7
100.1 94.3 101.7 105.4 78.6 99.9 28.1 15.8 20.5 6.7 35.6 0.9
95.2 91.3 92.1 92.1 92.2 91.2 31.1 34.5 35.4 35.1 34.1 37.0
153.3 168.6 167.4 154.4 154.3 152.2 24.8 18.0 18.0 15.5 15.5 15.7
75.4 771 78.4 79.6 79.6 78.6 36.7 32.8 33.6 33.6 33.5 36.1

Total exports

78.3 74.0 74.6 71.8 71.3 70.8 36.6 38.7 32.9 38.4 41.2 4.7
82.5 77.9 74.9 71.8 731 725 35.2 38.5 36.5 42.9 40.9 41.2
89.8 76.1 95.0 105.9 71.9 95.7 241 36.2 26.3 12.6 31.9 30.7
78.3 74.0 74.6 71.8 71.3 70.8 36.6 38.7 32.9 38.4 41.2 4.7
81.2 77.2 75.0 66.0 101.9 95.4 46.5 42.1 40.5 42.4 30.9 31.6
77.3 73.7 72.6 67.1 70.7 68.8 42.3 41.3 37.3 44.3 39.8 40.7

Total imports

69.3 68.3 68.7 66.8 67.2 66.9 44.8 45.4 41.6 44.6 45.2 455
68.5 67.5 66.3 64.1 64.3 64.2 50.2 50.6 49.2 51.8 51.0 51.0
89.8 76.4 92.8 70.0 75.9 69.6 325 53.9 37.0 44.2 52.9 43.5
69.3 68.3 68.7 66.8 67.2 66.9 448 45.4 41.6 44.6 452 455
99.0 99.0 98.8 99.2 99.3 99.3 60.2 60.0 60.0 60.2 60.2 60.2
73.2 72.8 69.4 67.7 67.5 67.2 55.0 55.3 53.3 54.5 54.7 54.7
Inventories
102.5 100.4 100.4 99.9 99.8 99.7 -10.0 -0.7 -4.6 2.3 -1.5 -0.9
104.5 101.9 101.4 100.9 101.0 100.9 -14.0 -5.1 7.0 -5.2 -5.3 -4.9
106.6 102.0 100.0 94.4 100.8 96.8 -10.8 6.2 14.0 23.6 5.4 18.7
102.5 100.4 100.4 99.9 99.8 99.7 -10.0 -0.7 -4.6 2.3 -1.5 -0.9
108.3 106.0 105.8 107.5 107.5 107.5 1.5 7.9 6.5 1.5 1.9 2.0
110.7 107.5 106.7 106.8 106.9 106.8 -12.3 -5.0 6.2 -7.8 -7.8 7.7

Note: For each component, the rows indicate the results obtained with respectively equal
weights, Akaike weights, optimised and constrained weights, Diebold and Pauly weights,
Wright weights with a parameter equal to 20 and to 2.
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results to the direct one. Indeed, in the literature, the results obtained when comparing bottom-
up and direct forecasts, have appeared highly conditional on the dataset. Moreover, differences
in the forecasts resulting from the two methods may indicate the uncertainty. The forecasts are
compared in Tables 5 for the nowcast and 6 for the forecast one quarter ahead using the same

criteria as before.

e As for the components, the forecast performance depends on the method used and im-
proves over time. For the nowcast, the largest improvement is obtained with Wright(2)
and amounts to 17pp. Overall, the relative performance of the GDP direct forecast is on
the lower bound of the results obtained for the components, with relative squared fore-

cast errors lying in a range of 50% to 69% for the nowcast.

e For the direct forecast, the performance across scheme is more concentrated than for the
bottom-up approach. While in the former case, the difference between the best perform-
ing method, Wright(2), and the worst one, optimised constrained, is below 20 from the
third round to the sixth one, it is above 150pp in the later case. Indeed, the weighting
scheme has a much more important impact on the forecast performance in the case of a

bottom-up forecast.

e In some cases, the bottom-up forecast is worse than an unconditional mean forecast even
for the nowcast, and therefore worse than a direct forecast. This is the case for opti-
mised constrained weights and Wright(20). Contrastingly, the results obtained with AIC
weights and Wright(2) are better than those obtained with the direct approach and result

in a gain of more than 60pp in the forecast performance compared to a mean forecast.

e The performance of bottom-up approach one-quarter ahead is close to that of the mean
forecast and worse than that of a direct forecast. In this case, the gain amounts to 30 to

40pp compared to the mean forecast and does not increase strongly during the quarter.?!

e For the nowcast, while the correlation between the forecast and the observation is almost
over 60% in both the direct approach and the bottom-up approach and reaches 78%. The
highest change in correlation over the sequence of information emerges from AIC weights

and the Wright(2) in both approaches. After one quarter, the performance measured by

2! At this horizon, the correlation between the forecast and the outcome is around zero independently of the round
and for most of the weighting schemes.
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the correlation diminishes, as for the relative mean squared errors and especially for the

bottom-up approach.

Tab. 5: OUT-OF SAMPLE FORECAST PERFORMANCE (NOWCAST)

Relative squared forecast error (%) Correlation with actual quarterly changes (%)

Real GDP (direct)

58.8 57.1 56.2 54.2 53.9 53.8 65.9 67.8 68.4 70.6 71.0 70.6
59.0 55.3 54.0 50.7 50.6 50.4 64.3 68.5 69.6 73.5 73.7 73.6
151.2 52.9 49.7 68.1 78.5 69.4 32.5 62.4 69.3 55.0 42.8 49.6
58.8 57.1 56.2 54.2 53.9 53.8 65.9 67.8 68.4 70.6 71.0 70.6
78.7 73.7 63.7 60.0 62.4 61.7 45.0 48.2 57.1 60.3 57.9 58.6
57.3 55.9 54.3 51.7 51.3 51.1 62.7 65.3 67.6 70.7 711 711

Real GDP (bottom-up)

70.5 64.9 64.7 63.2 62.5 62.4 65.0 65.5 64.3 66.4 67.7 67.6
62.3 57.5 52.8 49.3 39.3 39.2 68.4 70.7 69.5 71.3 77.4 77.4
103.4 105.9 302.6 97.4 107.6 151.0 45.6 455 42.6 66.5 55.2 57.7
70.5 64.9 64.7 63.2 62.5 62.4 65.0 65.5 64.3 66.4 67.7 67.6
293.4 251.5 206.0 218.3 192.5 193.4 214 29.6 45.8 44.9 54.4 54.5
62.5 56.6 46.5 43.3 35.3 35.2 58.3 62.9 68.9 71.6 77.8 77.9

Note: For each component, the rows indicate the results obtained with respectively equal
weights, Akaike weights, optimised and constrained weights, Diebold and Pauly weights,
Wright weights with a parameter equal to 20 and to 2.

6 Concluding remarks

In this paper, we have analysed the forecasts obtained by pooling a relatively large number of
equations, for euro area GDP and components. A special attention has been given to the flow
of information during the quarter as well as the weighting scheme adopted to aggregate the
forecasts.

Although the results differ widely from a weighting scheme to the other, no one emerges
as universally the best. Contrastingly, the optimised and constrained weights provide by far
the worse scheme. The results provide some supports for two weighting schemes, based on
Akaike information criteria and on Wright scheme. In this case however, the results heavily
depend on the parameter fixed which appear to be key.

We have shown that while the successive releases of monthly indicators result in an im-

provement of the forecast for the components, the improvement is relatively minor for the
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Tab. 6: OUT-OF SAMPLE FORECAST PERFORMANCE (ONE QUARTER AHEAD)

Relative squared forecast error (%) Correlation with actual quarterly changes (%)

Real GDP (direct)

73.2 721 72.3 70.4 69.6 69.0 46.1 47.2 45.5 48.9 50.7 51.5
73.6 70.9 70.5 67.7 66.9 66.0 42.6 46.2 45.9 50.6 51.9 52.9
91.2 85.2 75.0 76.6 86.9 112.6 43.8 32.1 46.6 33.0 36.0 -23.6
73.2 721 72.3 70.4 69.6 69.0 46.1 47.2 45.5 48.9 50.7 515
95.8 77.9 73.7 67.7 68.0 67.2 35.5 45.3 48.7 53.6 53.6 49.9
67.9 67.5 68.3 65.8 64.9 63.4 47.4 50.1 49.2 52.6 53.7 54.9

Real GDP (bottom-up)

1230 1106 107.8 1008 1011 100.2 333 32.9 28.1 32.9 35.1 35.3
1223 1109 1028 926 98.0 96.3 29.8 32.6 28.9 39.0 38.8 39.4
2631 2046 1719 2948 1824 1251 30.1 7.2 25.7 -9.4 3.0 434
1230 1106  107.8 1008 1011  100.2 33.3 32.9 28.1 32.9 35.1 35.3
94.1 140.8 1791 2854  309.4  304.3 33.4 16.9 8.3 4.1 11.0 11.2
98.0 98.3 89.8 85.0 95.3 92.4 36.2 29.7 32.3 37.0 33.8 34.8

Note: For each component, the rows indicate the results obtained with respectively equal
weights, Akaike weights, optimised and constrained weights, Diebold and Pauly weights,
Wright weights with a parameter equal to 20 and to 2.

current quarter and negligible for the next quarter. However, using efficiently the flow of in-
formation results in substantial changes in the weight given to a special indicator across the
quarter.

The forecast performance, measured relatively to the mean forecast varies from one com-
ponent to another, inventories being the most difficult to forecast, followed by private con-
sumption. For GDP as a whole, we found that the direct approach performs better than the
bottom-up approach at one quarter ahead. However, in the case of the nowcast, depending on
the weighting scheme used, the bottom-up approach can provide better forecast. Compared to
a mean forecast, this can result in an improvement of 50% in the performance for the current
quarter and up to 30pp one quarter ahead . However, in the case of the nowcast, the bottom-up
approach with the two best weighting schemes give even stronger gains, above 60pp.

We have departed somewhat from the literature by selecting the individual models used
to generate the forecasts retained in the pool from a large number of models. While relatively
large compared to most of the studies, the number of models could be substantially extended,
by using data related to country belonging to the euro area, or adding new types of equa-
tions. In such case, before computing the weights, the selection criteria may play an even more

prominent role and require further research.
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APPENDIX | - Series used in the individual equations

Pr.
Inv. Exp. Imp. Invent. GDP
Cons.

First block (end of the ref. month)

Stock prices Eurostoxx 50
EUROSTOXX 325 (LHS)
S&P 500
US, Dow Jones
Earnings Manuf
Services
Total
Basic materials
Utilities
Finance PER manuf
PER services
PER total
Exch rate Effective exchange rate
Effective exchange rate (var.)
Exch rate: USD
Exch rate: GBP
Exch rate: JPY
Exch rate: USD (var)
Exch rate: GBP (var)
Exch rate: JPY (var)
Foreign US, Treasury bills, 3-MONTH
US, 10 years Yileds on US treasury notes and bonds
Interest rate Long term bond yield
Diff 10-year bond yield (bp)
Short term interest rate
Diff short term interest rates (bp)
Survey Economic Sentiment Indicator
Consumer survey Business climate indicator
Savings over next 12 months
Savings at present
Statement on financial situation of household
Financial situation over next 12 months
Financial situation over last 12 months
General economic situation over last 12 months
General economic situation over next 12 months
Price trends over last 12 months
Price trends over next 12 months
Unemployment expectations over next 12 months
Major purchases at present
Major purchases over next 12 months
Consumer Confidence Indicator
Retail trade survey Present business situation
Assessment of stocks
Orders placed with suppliers
Expected business situation
Retail confidence indicator
Employment expectations
Service surveys Evolution of demand in recent months
Evolution of demand expected in the months ahead
Evolution of employment in recent months
Evolution of employment expected in the months ahead
Industry survey Assessment of order-book levels (all)
Assessment of export order-book levels (all)
Assessment of stocks of finished products (all)
Production expectations for the months ahead (all)
Selling price expectations for the months ahead (all)
Employment expectations for the months ahead (all)
Industrial Confidence Indicator (all)
Assessment of order-book levels (CG)
Assessment of export order-book levels (CG)
Assessment of stocks of finished products (CG)
Production expectations for the months ahead (CG)
Selling price expectations for the months ahead (CG)
Employment expectations for the months ahead (CG)
Industrial Confidence Indicator (CG)
Assessment of order-book levels (IG)
Assessment of export order-book levels (IG)
Assessment of stocks of finished products (IG)
Production expectations for the months ahead (IG)
Selling price expectations for the months ahead (IG)
Employment expectations for the months ahead (IG)
Industrial Confidence Indicator (IG)
Assessment of order-book levels (KG)
Assessment of order-book levels (KG)
Assessment of export order-book levels (KG)
Assessment of stocks of finished products (KG)
Production expectations for the months ahead (KG)
Selling price expectations for the months ahead (KG)
Employment expectations for the months ahead (KG)
Construction survey Industrial Confidence Indicator (KG)
Trend of activity compared with prececding months
Assessment of order-books
Price expectations for the months ahead
Construction Confidence Indicator
Construction employment
Foreign US, Production expectations
US, Consummer expectations
World market price of raw materials in Euro
World market price of raw materials excl energy in Euro
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Inv.

Pr.

Cons.

Exp.

Imp.

Invent.

GDP

Second block (20-30 days after the end of the ref. month)

Financing

Monetary aggregates

Foreign
Cars
Consumer

Exch rate

Labour
Foreign

Third block (45 to 60 days after the end of the ref. month)

NFC loans, total outstanding

NFC loans, <1yr outstanding

HH house purchase credit

HH loans, total outstanding

HH consumer credit loans

HH other loans

M1

M2

M3

World market price of crude oil (USD)
Passenger car registration

Overall HICP index

HICP - Energy

HICP - food and non alcoholic beverages
HICP - alcoholic beverages, tobacco
Retail trade

Real effective exch. rate (CPI)

Real effective exch. rate (CPI, var.)
Unemployment rate, Total

UK, unemployment rate

UK, Retail trade

US, Retail trade

US, unemployment rate

1
1

Wages and salary

Employment

New orders (non domestic)

Turnover index (non domestic)

Exports

Imports

Industrial production

PPI

Labour

Foreign

Construction

Indicator of negotiated wage rates

Mining and quarrying

Electricity, gas and water supply

Manufacture of office machinery and computers

Manufacturing of medical, precision and optical instrument

Transport equipment

Motor vehicles, trailers and semi-trailers
Leather and leather products

Manufacture of machinery and equipment n.e.c.
Manufacture of furniture; manufacturing n.e.c.
Leather and leather products

Manufacture of machinery and equipment n.e.c.
Mining of coal and lignite; extraction of peat
Manufacture of furniture; manufacturing n.e.c.
Intra exports

Extra exports

Intra imports

Extra imports

Total industry

PPI

Intermediates

Capital

Energy

Manufacturing

Durable Consumer Goods

Non-durable Consumer Goods

Basic metals

Chemicals products

Electrical machinery and apparatus n.e.c.
Manufacture of machinery and equipment n.e.c.
PPI - Energy

PPI - Intermediate Goods Industry

PPI-MIG Non-durable Consumer Goods
Index of Employment, Construction

Index of Employment, Manufacturing

Index of Employment, Total Industry

UK, manufacturing production

US, manufacturing production

World trade

World imports

Imports Industrial countries (a)

Imports United States

Imports Japan

Imports EU15

Imports other countries

World exports

exports Industrial countries (a)

exports United States

exports Japan

exports EU15

exports other countries

1

1

1
1
1
1
1
1
1

Number of series (out of 163)

149

103

93

114

113

163
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APPENDIX 2 - Estimated individual equations for GDP components

1st month only

Up to the 2nd month

Full quarter

B0 Bl B2 al w2 R o Bl B2 al R? (%) B0 Bl B2 al a2 R
Total investment
Stock prices Eurostoxx 50 -0.17 0.09 9.2 -0.17 0.09 95 -0.16 0.09 9.4
[0.16]  [0.06] [0.15]  [0.06] [0.14] [0.06]
Stock prices EUROSTOXX 325 (LHS) 0.07 0.06 0.06 0.13 18.4 0.05 0.07 0.07 0.13 17.4 0.07 0.08 0.08 0.14 18.4
[009] [0.09] [0.09] [0.08] [0.12] [0.1] [0.1] [0.09] [0.09] [0.09] [0.09]  [0.09]
S&P 500 -0.02 -0.06 22 0 -0.05 2 0.01 -0.05 22
[0.1] [0.06] [0.1] [0.06] [0.06] [0.06]
US, Dow Jones -0.04 -0.03 25 -0.08 -0.03 5.4 -0.05 -0.03 6.5
[0.09] [0.04] [0.07] [0.04] [0.03] [0.03]
Earnings Manuf -0.02 -0.08 9.7 -0.02 -0.08 9.8 -0.02 -0.07 10
[015]  [0.14] [0.08] [0.08] [0.07] [0.07
Services -0.1 0.12 0.12 -0.09 217 -0.05 0.08 0.08 -0.09 20 -0.05 0.08 0.08 -0.09 20.2
[009] [0.11] [0.11]  [0.06] [0.07] [0.1] [0.1] [0.07) [0.06] [0.09] [0.09] [0.06]
Total -0.13 0.16 0.16 -0.11 227 -0.08 0.1 0.1 -0.11 213 -0.07 0.09 0.09 -0.11 218
[012] [0.16] [0.16]  [0.07] [0.1] [0.15]  [0.15]  [0.09] [0.08] [012]  [0.12]  [0.08]
Basic materials ] 0.04 0.04 -0.12 216 -0.01 0.05 0.05 -0.12 217 -0.1 0.12 0.12 -0.13 26.7
[0.071 [0.08] [0.08] [0.07]" [0.071 [0.08] [0.08] [0.07]" [0.06] [0.08] [0.08] [0.07]"
Utilities 0.08 -0.03 24 -0.01 0.07 16 0.06 0.02 3.1
[0.16]  [0.17] [0.11]  [0.11] [0.08] [0.09]
Finance PER manuf -0.05 0.46 211 -0.09 05 213 -0.04 0.45 211
[032] [0.35] [031] [0.32) [0.27] [0.28]
PER services 0.14 0.01 12.2 0.14 0.01 122 0.14 0.01 12,6
[0.18]  [0.19] [0.18]  [0.18] [0.16] [0.16]
PER total 0.17 -0.01 12 0.16 0.01 1.9 0.16 0.01 12.2
[021  [0.22] [0.2] [0.21] [0.18] [0.18]
Exch rate Effective exchange rate 27 -3.38 03 -2.87 -2.53 05 -4.68 -1.96 1
[10.95] [10.17] [10.49] [9.86] 9.72] [9.84]
Effective exchange rate (var.) -0.01 0.01 0.1 -0.03 0.04 03 -0.05 0.05 0.6
[011]  [0.12) [011]  [0.11] [0.11] [0.1]
Exch rate: USD 1.75 -0.98 0.9 0.92 -0.15 0.8 -0.54 127 0.7
582] [5.92) [5.6] [5.66] [5.39] [5.4]
Exch rate: GBP 6.03 -6.91 1 3.2 -4.09 0.6 -2.29 1.25 05
[125]  [12.62] [12.08]  [12.06] [11.44] [11.34]
Exch rate: JPY 0.02 -0.04 -0.04 0.04 17.2 0.01 -0.03 -0.03 0.03 16.6 0.01 -0.03 -0.03 0.03 16.6
[0.04]  [0.06] [0.06] [0.03] [0.04]  [0.05] [0.05] [0.03] [0.03] [0.05] [0.05]  [0.03]
Exch rate: USD (var) 1.99 -0.78 03 0.77 -0.54 0.1 -1.12 -0.3 0.1
6.34]  [5.74] 6.07]  [5.69] [5.82] [5.68]
Exch rate: GBP (var) 4.04 -3.39 -3.39 -8.74 171 3.34 -297 297 -8.95 17 0.2 -217 217 -8.72 16.6
[9.03] [853] [853]  [7.02) (862 [8.35] [8.35] [7.05] [8.14] [829] [829] [7.07)
Exch rate: JPY (var) 0.67 -35 22 0.22 -3.39 22 -0.43 -3.25 22
[474]  [3.93] [426] [3.88] [3.89] [3.85]
Foreign US, Treasury bills, 3-MONTH 1 -0.81 1 1.05 -0.86 14.2 0.99 -0.79 155
[0.58]"  [0.61] [0.5"  [0.53] [0.44]** [0.47]
US, 10 years Yileds on US treasury notes and bonds 1.45 -1.44 15.2 1.32 -1.21 -1.21 -0.19 288 0.96 -0.69 -0.69 -0.34 257
[0.57]** [0.63]*** [0.58]"**  [0.92] [0.92] [0.57] [0.51]" [0.83] [0.83] [0.57]
Interest rate Long term bond yield 13 -1.43 16.5 1.08 -1.2 143 0.81 -0.94 121
[0.59]** [0.58]*** [0.56]°  [0.54]** [0.49] [0.47)*
Diff 10-year bond yield (bp) 0.01 0.03 129 0 0.03 125 0 0.03 125
[0.01]  [0.01)* [0.01] [0.01]* [0.02] [0.01]**
Short term interest rate 0.43 -0.61 10.3 0.41 -0.57 10.4 0.36 -0.52 10.5
[0.72]  [0.66] [0.63]  [0.56] [0.55] [0.48]
Diff short term interest rates (bp) 0.01 0.01 48 0.02 0 71 0.02 0 6.3
[0.01  [0.01] [0.01  [0.01] [0.02] [0.01]
Survey Economic Sentiment Indicator 0.17 -0.12 -0.12 21 0.15 -0.1 -0.1 224 0.16 -0.09 -0.09 257
[0.07"**  [0.06]** [0.06]"" [0.06]"* [0.05]" [0.05] [0.05]"*  [0.04] [0.04]""
Consumer survey Business climate indicator 1.1 -0.79 124 0.98 -0.64 132 244 -3.25 -3.25 1.45 285
[0.6]" [0.58] 051 [0.48] (095" [1.51]* [1.51] [0.83]
Savings over next 12 months 0.2 -0.18 53 0.26 -0.23 89 0.3 -0.26 13
[0.15]  [0.15] [0.14]  [0.14] 043 [0.13]**
Savings at present 0.24 -0.27 1" 0.06 -0.14 -0.14 -0.08 20.6 0.03 -0.13 -0.13 -0.08 20.1
[0.14  [0.13]"* [0.13]  [0.45] [0.45]  [0.12] [0.13] [0.15]  [0.45]  [0.12]
‘Statement on financial situation of household -0.2 -0.18 -0.18 0.57 16.5 -0.51 0.04 0.04 0.68 20.1 0.54 0.07 0.07 0.67 19.7
[0.45] [0.56] [0.56] [0.47] [0.39] [0.52] [0.52] [0.47] [0.44] [0.55] [0.55] [0.47]
Financial situation over next 12 months 0.36 -0.3 9 0.42 -0.35 136 0.39 -0.31 14.6
[022] [0.21] 019 [0.19]" 0471 [0.16]"
Financial situation over last 12 months 0.4 -0.38 13.4 0.38 -0.36 159 0.35 -0.32 17.2
[0.47]* [0.17]* [0.15]** [0.15]*** [0.13]**  [0.13]**
General economic situation over last 12 months 0.15 -0.1 195 0.14 -0.12 213 0.1 -0.1 207
[0.05]** [0.05]*** [0.05]** [0.04]*** [0.04]**  [0.04]***
General economic situation over next 12 months 0.07 -0.04 72 0.07 -0.04 8.4 0.08 -0.04 10.6
[0.07] [0.07] [0.06] [0.06] [0.05] [0.05]
Price trends over last 12 months -0.01 -0.03 17 -0.02 -0.02 17.2 -0.01 -0.03 16.9
[0.06] [0.07] [0.05]  [0.06] [0.05] [0.05]
Price trends over next 12 months -0.02 0 0 -0.11 37.1 -0.04 0.03 0.03 -0.12 37.8 -0.03 0.02 0.02 -0.12 37.4
[0.06] [0.08] [0.08] [0.06]" [0.06] [0.08] [0.08] [0.06]" [0.06] [0.08] [0.08] [0.06]""
Unemployment expectations over next 12 months. -0.07 0.06 6.4 -0.08 0.06 9.1 -0.08 0.06 1.4
[0.05]  [0.05] [0.04]  [0.04] [0.04]* [0.04]
Major purchases at present 0.1 0.03 0.03 -0.13 29.4 0.09 0.05 0.05 -0.13 285 0.08 0.07 0.07 -0.13 28
[0.08] [0.42] [0.42]  [0.07]" [0.08] [0.42] [0.12]  [0.07]* [0.07] [0.11]  [0.41]  [0.07]"
Major purchases over next 12 months -0.15 0.49 0.49 -0.35 18 0.25 -0.12 7 0.27 -0.14 75
[024] [0.34] [0.34]  [0.24] [021]  [0.22] [0.22] [0.22]
Consumer Confidence Indicator 0.16 -0.13 8 0.16 -0.13 10.6 0.16 -0.12 13
[0.1] 0.1] [0.09  [0.08] [0.08]"* [0.071"
Retail trade survey Present business situation 0.07 0.05 0.05 -0.12 31.2 0.05 0.06 0.06 -0.12 293 0.06 0.07 0.07 -0.13 297
[0.04] [0.06] [0.06] [0.04]*** [005] [0.06] [0.06] [0.05]*** [0.05] [0.06] [0.06] [0.05]**
Assessment of stocks 0.06 -0.18 3.8 0.18 -0.18 77 03 -0.2 -0.2 0.05 232
[0.13]  [0.16] [0.14]  [0.15] [0.15]* [0.16]  [0.16]  [0.15]
Orders placed with suppliers 0.06 0.01 6.2 0.07 0 6.6 0.14 -0.06 141
[0.06] [0.07] [0.07] [0.07] [0.071"* [0.07]
Expected business situation -0.03 0.15 0.15 -0.12 25.1 0.04 0.09 0.09 -0.11 25.1 0.1 -0.06 16.9
[0.05] [0.07]* [0.07] [0.05]** [0.06] [0.08] [0.08] [0.05]" [0.06]** [0.05]
Retail confidence indicator 0.01 0.28 0.28 -0.29 35.2 0.04 0.26 0.26 -0.29 355 0.1 0.22 0.22 -0.29 37.2
[0.09] [0.13]** [0.13]** [0.09]*** [01]  [0.13]* [0.13]* [0.09]*** [0.1] [012]  [0.12] [0.08]**
Employment expectations 0.14 -0.06 14 0.13 -0.05 9.4 0.16 -0.06 11
[0.07**  [0.08] [0.08] [0.08] [0.09]" [0.08]
Service surveys Evolution of demand in recent months 0.05 0.02 0.02 285 0.05 0.03 0.03 285 0.05 0.03 0.03 28.7
[0.03]  [0.03]  [0.03] [0.03]  [0.03]  [0.03] [0.03] [0.03]  [0.03]
Evolution of demand expected in the months ahead 0.07 -0.04 10.3 0.07 -0.04 13.2 0.07 -0.04 146
[0.04]" [0.04] [0.04]" [0.04] [0.03]"" [0.04]
Evolution of employment in recent months 0.09 0.02 0.02 33.1 0.09 0.01 0.01 335 0.09 0.02 0.02 339
[0.05] [0.05] [0.05] [0.05]°  [0.05]  [0.05] [0.05]" [0.05) [0.05]
Evolution of employment expected in the months ahead 0 0.01 1 0 0.01 1 (] 0.01 1
[003] [0.02] [003] [0.02] [0.02] [0.02]
Industry survey Assessment of order-book levels (all) 0.11 -0.08 131 0.08 -0.06 125 0.08 -0.06 149
[0.05]**  [0.05] [0.04]*  [0.04] [0.03]"** [0.03]"
Assessment of export order-book levels (all) 0.07 -0.05 6.4 0.07 -0.04 78 0.06 -0.04 97
[0.05]  [0.05] [0.04]  [0.04] [0.04]" [0.03]
Assessment of stocks of finished products (all) -0.22 0.16 131 -0.63 091 091 -0.41 36.5 -0.6 0.86 0.86 -0.43 38.4
0111 [0.11] [0.18]" [0.29]" [0.29]"" [0.15]"** [0.16]  [0.26]"* [0.26]™" [0.15]"*"
Production expectations for the months ahead (all) 0.07 -0.03 1.4 0.07 -0.02 1.9 0.08 -0.02 13.8
[0.06]  [0.06] [0.05]  [0.05] [0.05] [0.05]
Selling price expectations for the months ahead (all) 0.01 0.03 0.03 -0.08 215 0.02 0.02 0.02 -0.07 216 0.03 0 0 -0.06 218
[012] [0.18]  [0.18]  [0.09] [009] [0.15]  [0.15]  [0.08] [0.08] [0.13]  [0.13]  [0.08]
Employment expectations for the months ahead (all) 0.12 -0.09 11 0.12 -0.09 1.1 0.11 -0.08 1.7
[0.06]  [0.06] [0.06"  [0.06] [0.06]"* [0.05]
Industrial Confidence Indicator (all) 0.13 -0.09 12.7 0.11 -0.07 131 0.11 -0.07 15.2
[0.07]" [0.07] [0.06]" [0.06] [0.05]"** [0.05]
Assessment of order-book levels (CG) 0.21 -0.14 -0.14 206 0.21 -0.14 -0.14 221 0.23 -0.16 -0.16 298
[0.08]** [0.07]* [0.07]"* [0.07]** [0.06]"** [0.06]"** [0.06]**  [0.06]"** [0.06]**
Assessment of export order-book levels (CG) 0.04 -0.01 46 0.05 -0.01 5.1 0.07 -0.03 77
[0.06]  [0.06] [0.06]  [0.06] [0.06] [0.05]
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Index of Employment, Manufacturing

Index of Employment, Total Industry

Total exports

Eamings

Earnings

Manuf

Services

Total

Basic materials

Utilities

[0.01]**
1

[15.91)*

0.02

0.02
[0.01]"**

0.02
[0.02]
0.07

[0.04"

0.04
[0.04]

0.05
[0.03]

0.06
[0.04]

0.02
[0.01]

0.06
[0.03]
0.16
[0.16]

-0.04
[0.03]

-0.12
[0.12]
0.09
[0.1]
0.18
[0.14]
-0.12
[0.06]"*
0.02

-0.02
[0.01]*

-0.04
[0.021**

-0.05
[0.02]**

-0.04
[0.02]*

-0.02
[0.01]**

0.17
[0.11]

02
[0.41]*

-0.14
[0.06]***

-0.19
[0.07)*

0
[0.01]
0
[0.02]
0.02
[0.01**
-0.01
[0.01]
0

[0.34]
-0.18
[0.15]
-0.27

0.07

0.02
[0.01]*

-0.01
[0.02]
0.07

[0.04]*

0.06
[0.03]"

0.04
[0.03]

0.06
[0.04]

-0.14
[0.08]"
0.03
[0.1]

[0.13]
-0.11
0.06)*
0.07

-0.02
[0.01]**

-0.04
[0.02]**

-0.05
[0.02]"**

-0.04
[0.02]"**

-0.12
[0.06]"
-0.15

[0.08]"

49

65

a7

85

7.4

23

6.7

7.5

6.4

0
[0.01]
0
[0.02]
0.02
[0.01]**
0

[0.01]
0

199
303
002  -0.02 28
[0.01]**  [0.01]**
187
14.6
15.2
20
006 -0.05 1714
[0.04]  [0.02]"
176
18.1
238
16
15.8
225
005  -0.05 236
[0.03"  [0.02]"**
20.9
236
205
176
196
19.4
15
56
13.1
63
74
48
138
8
0.05 129
[0.04]
376 69
[5.94]
6.4
8.1
-0.01 77
[0.01]
211
1.3
15.4
17.4
-0.03 93
[0.02]
-0.01 79
[0.02)
281
138
-0.32 8.1
[0.53]
032 85
[0.46)
-0.49 75
[1.16]
27
187
221
46
0.17 83
[0.12]
7
0.2 129
[0.41]"
47
157
0.17 62
[0.12]
0.18 6.9
[0.12]
0.18 6.1
[0.12]
13.1
206
16.4
0.1 45.9
[0.07]
002 011 474
[0.08]  [0.06]"
005  -0.15 483
[04]  [0.07)"
-0.08 51
[0.07]
0.06 315
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Exch rate Effective exchange rate

Effective exchange rate (var.)

Exch rate: USD

Exch rate: GBP.

Exch rate: JPY

Exch rate: USD (var)

Exch rate: GBP (var)

Exch rate: JPY (var)
Foreign US, Treasury bills, 3-MONTH

US, 10 years Yileds on US treasury notes and bonds
Industry survey Assessment of order-book levels (all)
Assessment of export order-book levels (all)
Assessment of stocks of finished products (all)
Production expectations for the months ahead (all)
Selling price expectations for the months ahead (all)
Employment expectations for the months ahead (all)
Industrial Confidence Indicator (all)
Assessment of order-book levels (CG)
Assessment of export order-book levels (CG)
Assessment of stocks of finished products (CG)
Production expectations for the months ahead (CG)
Selling price expectations for the months ahead (CG)
Employment expectations for the months ahead (CG)
Industrial Confidence Indicator (CG)
Assessment of order-book levels (IG)
Assessment of export order-book levels (IG)
Assessment of stocks of finished products (IG)
Production expectations for the months ahead (IG)
Selling price expectations for the months ahead (IG)
Employment expectations for the months ahead (IG)
Industrial Confidence Indicator (IG)
Assessment of order-book levels (KG)
Assessment of export order-book levels (KG)
Assessment of stocks of finished products (KG)
Production expectations for the months ahead (KG)
Selling price expectations for the months ahead (KG)
Employment expectations for the months ahead (KG)
Industrial Confidence Indicator (KG)
Foreign US, Production expectations

US, Consummer expectations

World market price of raw materials in Euro

World market price of raw materials excl energy in Euro

World market price of crude oil (USD)
Exch rate Real effective exch. rate (CPI)

Real effective exch. rate (CPI, var.)
Labour Unemployment rate, Total
Foreign UK, unemployment rate

UK, Retail trade

US, Retail trade

US, unemployment rate
New orders (non domestic) Leather and leather products

Manufacture of machinery and equipment n.e.c.

Manufacture of furniture; manufacturing n.e.c.
Turnover index (non domet Leather and leather products

Manufacture of machinery and equipment n.e.c.

Mining of coal and lignite; extraction of peat

Manufacture of furniture; manufacturing n.e.c.
Exports Intra exports

Extra exports
Imports Intra imports.
Industrial production Total industry
PPI
Intermediates
Capital
Energy
Manufacturing

Durable Consumer Goods
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[0.14]
-16.99

[0.16]

031
[0.08]"**
0.08
[0.1]
0.75

0.06
[0.72]

[0.16]

[0.03]"**

031
[0.08]"**
008
[0.1]

0.06
[0.72)

0.22
[0.09]***

-0.11
[0.05]**

9.02
[5.14]"

[0.1]

76.3
(2387
28.31
[14.85]"

[0.1]

[0.08]"**
-0.18
[0.07)*

071

[0.1]

03
[0.08]"**
0.02
[0.08]
02
[0.05]**

0.26
[0.07]***
-0.09
[0.07]
0.84

1071

024
[0.09]**
6.37
[4.6]
17.47
[10.77]

-0.1
[0.05]*

0.05
[0.05]

3.81

e

1.09
[0.99]

-0.25
[0.15)*
03
[0.14]*

41

48.6

51

39.1
[14.23"**

[0.08]

0.14
[0.56]

0.14
0.56]

025
A1
63
[4.67]
18.79
[10.83]"

0.1
[0.04]**

0.05
[0.05]
3.37
[1.66]*
14
[0.99]

7.69
[4.99]

[0-16]"

0.42
[0.17]**



Foreign

Non-durable Consumer Goods

Basic metals

Chemicals products

Electrical machinery and apparatus n.e.c.
Manufacture of machinery and equipment n.e.c.
UK, manufacturing production

US, manufacturing production

World trade

World imports

Imports Industrial countries (a)

Imports United States

Imports Japan

Imports EU15

Imports other countries

World exports

exports Industrial countries (a)

exports United States

exports Japan

exports EU15

exports other countries

Total imports

Exch rate

Exch rate

Foreign

Survey

Consumer survey

Retail trade survey

Service surveys

Industry survey

Effective exchange rate
Effective exchange rate (var.)

Exch rate: USD

Exch rate: GBP

Exch rate: JPY

Exch rate: USD (var)

Exch rate: GBP (var)

Exch rate: JPY (var)

US, Treasury bills, 3-MONTH

US, 10 years Yileds on US treasury notes and bonds
Economic Sentiment Indicator

Business climate indicator

Savings over next 12 months

Savings at present

Statement on financial situation of household
Financial situation over next 12 months

Financial situation over last 12 months

General economic situation over last 12 months
General economic situation over next 12 months
Price trends over last 12 months

Price trends over next 12 months

Unemployment expectations over next 12 months
Major purchases at present

Major purchases over next 12 months

Consumer Confidence Indicator

Present business situation

Assessment of stocks

Orders placed with suppliers

Expected business situation

Retail confidence indicator

Employment expectations

Evolution of demand in recent months

Evolution of demand expected in the months ahead

Evolution of employment in recent months

Evolution of employment expected in the months ahead

Assessment of order-book levels (all)
Assessment of export order-book levels (all)
Assessment of stocks of finished products (all)
Production expectations for the months ahead (all)
Selling price expectations for the months ahead (all)
Employment expectations for the months ahead (all)
Industrial Confidence Indicator (all)

Assessment of order-book levels (CG)

Assessment of export order-book levels (CG)

Assessment of stocks of finished products (CG)

[0.14]

-2.55

-0.05

-6.29
[2.54]*

-0.24
[01)

-0.09
[0.05]"

-0.12
[0.06]*

013
[0.06]"*

-0.07
[0.03]**

0.1
[0.05]"**

0.45
0.3

-0.23
[0.16]

-0.29
[0.47)*

336

36.2

[0.077**
0

[0.04]

[0.04]**
-0.14
[0.04]"**
0.27
[0.07]°**

7

[0.05]"*
0

[0.08]
-0.27
[0.21]

[0.051*

0
[0.08]
027
[0.21]

0.65
[0.17)**
0.31
[0.13]**
047
[0.13]**
0.43
[0.17)**

0.58
[0.16]"**

-0.16
[0.08]*

-0.24
{0417

-5.81
[2.50]"*

-0.24
A1

-0.08
[0.05]

-0.11
[0.06]*

-0.14
0.06]**

-0.07
[0.03]**

0.1
[0.05]"**

0.44
(0,13

-0.23
[0.16]

-0.22
[0.15]
-0.36

[0471

42.05
[14.19]"
065

10,07
0.24
[0.03]"**
0.14
[0.04]**

0.28
[0.04]*

-0.62
[0.27]"**
0.3

-0.62
[0.27]*
03

-0.18
[0.06]"**

0.03
[047]

[0.06]"**

-0.14
[0.04]**

-0.18
[0.04]**
02
[0.08]**

-0.

[0.2]

Working Paper

0.56
[0.15]***

[0.18]**

-0.11

-0.15
[0.08]"*

-0.24
{0117

-5.64
[2.58]"*

-0.24
041

-0.13
0.06]**

-0.08
[0.03]**

0.1
[0.05]"**

0.39
(043"

-0.23 342
[0.16]

-0.26 54.1
.43 46.8

[0.16]"**

39.1
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Production expectations for the months ahead (CG)
Selling price expectations for the months ahead (CG)
Employment expectations for the months ahead (CG)
Industrial Confidence Indicator (CG)
Assessment of order-book levels (IG)
Assessment of export order-book levels (IG)
Assessment of stocks of finished products (IG)
Production expectations for the months ahead (IG)
Selling price expectations for the months ahead (IG)
Employment expectations for the months ahead (IG)
Industrial Confidence Indicator (IG)
Assessment of order-book levels (KG)
Assessment of export order-book levels (KG)
Assessment of stocks of finished products (KG)
Production expectations for the months ahead (KG)
Selling price expectations for the months ahead (KG)
Employment expectations for the months ahead (KG)
Industrial Confidence Indicator (KG)
Construction survey Trend of activity compared with prececding months
Assessment of order-books
Price expectations for the months ahead
Construction Confidence Indicator
Construction employment
Foreign US, Production expectations
US, Consummer expectations
World market price of raw materials in Euro
World market price of raw materials excl energy in Euro
Cars Passenger car registration
Exch rate Real effective exch. rate (CPI)
Real effective exch. rate (CPI, var.)
Foreign UK, unemployment rate
UK, Retail trade
US, Retail trade
US, unemployment rate
New orders (non domestic) Leather and leather products
Manufacture of machinery and equipment n.e.c.
Manufacture of furniture; manufacturing n.e.c.
Turnover index (non domet Leather and leather products
Manufacture of machinery and equipment n.e.c.
Mining of coal and lignite; extraction of peat
Manufacture of furniture; manufacturing n.e.c.
Exports Intra exports
Extra exports
Imports Intra imports

Extra imports

Industrial production PPI
Energy

Foreign World trade
World imports

Imports Industrial countries (a)
Imports United States

Imports Japan

Imports EU15

Imports other countries

World exports

exports Industrial countries (a)
exports United States

exports Japan

exports EU15

exports other countries

Inventories contribution
Exch rate Effective exchange rate
Exch rate Effective exchange rate (var.)
Exch rate: USD
Exch rate: GBP
Exch rate: JPY

Exch rate: USD (var)
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0.09

0.02
0.09]
0.04

-0.11
[0.03]"**

[0.04]**
-0.14

0.15
[0.05]"**
-0.12
[0.05]"**
0.03
[0.06]

-0.47
[0.12)"*
-0.43
013"
0.09
[0.28]
0.35
[0.13]***

0.02
[0.09]

-0.47
[0.42)**

[0.13]*

0.09
[0.04**

[0.15]

-0.16

-0.06
[0.03]**

-0.11
[0.05]***

[0.02)*

-0.05

[0.03]

0.54
0141

-13.19

[6.48]""

-0.15
[01]

7.7

5.4

45

6.1

6.4

9.4

[0.05]"**
01
[0.05]"
0.08
[0.04]
0.05
[0.01**
0.08
[0.03]"**

01
[0.02)**

6.66
[2.89]"*
9.62
[4.01)
10.54
[4.33]**
859
B
12.81

0.44
[0.12]***

0.54
[0.13]"*

0.02
[0.08]

[0.06]"**
-0.11
[0.04**
0.14
[0.04]*
0.01

-0.11
[0.05]"**
0.01
[0.06]
0

0.21

-0.55
[012*
0.05

0.02

[0.08]"**
-0.13
[0.04*

(0.16]

-0.16

-0.09
[0.08]*

-0.05
0.03)"*

-0.08
[0.03]"**

0.11
[0.04]**

[0.02]"

-0.05

[0.04]

0.54
o1

-13.19
[6.46]"

0.55
[0.11]*

03
[0.16]"
-0.29
[0.08]"**

0.16
[0.07)**

013
[0.15]
-0.18
.41

0.2

[0.02]"*
-0.11
[0.03]**

0.16
[0.05]"**

0.01

02
[0.06]"**
-0.01
[0.04]
135
[.32)
0

[0.1]

0.47
[0.45]

05
A1

0.18
[0.08]*

-0.08
[0.08]*

-0.05
0.02]**

-0.08
[0.04]**

o1

-12.79
[6.29]"

[0.11]**

-0.26
[0.09]"**

[0.09]

23

26

35

33

6.7



Exch rate: GBP (var)

Exch rate: JPY (var)
Survey Economic Sentiment Indicator
Consumer survey Business climate indicator
Savings over next 12 months
Savings at present
Statement on financial situation of household
Financial situation over next 12 months
Financial situation over last 12 months
General economic situation over last 12 months
General economic situation over next 12 months
Price trends over last 12 months
Price trends over next 12 months
Unemployment expectations over next 12 months
Major purchases at present
Major purchases over next 12 months
Consumer Confidence Indicator
Retail trade survey Present business situation
Assessment of stocks
Orders placed with suppliers
Expected business situation
Retail confidence indicator
Employment expectations
Service surveys Evolution of demand in recent months
Evolution of demand expected in the months ahead
Evolution of employment in recent months
Evolution of employment expected in the months ahead
Industry survey Assessment of order-book levels (all)
Assessment of export order-book levels (all)
Assessment of stocks of finished products (all)
Production expectations for the months ahead (all)
Selling price expectations for the months ahead (all)
Employment expectations for the months ahead (all)
Industrial Confidence Indicator (all)
Assessment of order-book levels (CG)
Assessment of export order-book levels (CG)
Assessment of stocks of finished products (CG)
Production expectations for the months ahead (CG)
Selling price expectations for the months ahead (CG)
Employment expectations for the months ahead (CG)
Industrial Confidence Indicator (CG)
Assessment of order-book levels (IG)
Assessment of export order-book levels (IG)
Assessment of stocks of finished products (IG)
Production expectations for the months ahead (IG)
Selling price expectations for the months ahead (IG)
Employment expectations for the months ahead (IG)
Industrial Confidence Indicator (IG)
Assessment of order-book levels (KG)
Assessment of export order-book levels (KG)
Assessment of stocks of finished products (KG)
Production expectations for the months ahead (KG)
Selling price expectations for the months ahead (KG)
Employment expectations for the months ahead (KG)
Industrial Confidence Indicator (KG)
Construction survey Trend of activity compared with prececding months
Assessment of order-books
Price expectations for the months ahead
Construction Confidence Indicator
Construction employment
Exch rate Real effective exch. rate (CPI)

Real effective exch. rate (CPI, var.)
Labour Unemployment rate, Total
New orders (non domestic) Leather and leather products

Manufacture of machinery and equipment n.e.c.

Manufacture of fumiture; manufacturing n.e.c.

Turnover index (non domet Leather and leather products

[1.43]
-4.44

[1.3]
37

0.1 o.
[0.04]**  [0.0:

0.02
[0.1]
0.14
0.1
-0.04

0.1
[0.05]*
1

0.14
.1

-0.1
[0.05]**

0.02
[0.03]

-0.1
[0.03]"**

A 8
4 (0,03

-0.15
[0.05]"**

-0.01
[0.01]
001

[0.02]

0.06
[0.03)*

0.05
[0.02]"*

-0.03
[0.01]*

32

22

6.8

43

03

07

28.7

10.6

5.2

3.4

2.9

5.7

7.2

6.5

48

6.4

[1.38]
-3.97

281
[1.01

[1.29]
335

-0.06
[0.02]"**
0
[0.01]
0.03

0.04
[0.01]**
0.05

0.
[0.05]"**
01
[0.03]"**

0.09
[0-1]

0
[0.01]
-0.02
[0.02]

-0.04
[0.01]**

-0.1
[0.05)*

-0.06
[0.02]**
0.02
[0.03]

0.1
[0.03]**
-0.08
[0.03]**

-0.13
[0.05]"**

-0.01
[0.01]
0.01

0.02]

0.05
[0.03]*

-0.03
[0.01]"

[0.017
0
[0.02]
0.07
[0.05]
0.05
[0.02]"**
001
[0.01]

. . 0.1
[0.08]"** [0.05]** [0.03]*

0.1 0.1

[0.03]"**  [0.03]**

0.1 0.1
[0.09]  [0.09]
5

011 011
[0.07)  [0.07)

-0.04 -0.04
ot

[0.01]* [O.

-009  -0.09

[0.05]°  [0.05]*

005  -0.05

[0.02]** [0.02]**
0.02

002
[0.03]  [0.03]

-0.08
[0.03]**

-0.13
[0.05]***

-0.01
[0.01]

0.02]

0.07
[0.04]"

0.05
0.03]

-0.03
[0.01]"

6.2
8.4
9.4

0.2

23
24

57

3.7

3.1

9.6
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Manufacture of machinery and equipment n.e.c. 1.98 227 54 26 1.87 66 1.78 1.86 4
[1.67]  [1.94] [1.88]  [1.83] [1.89] [1.88]
Mining of coal and lignite; extraction of peat 0.17 -0.58 24 -0.14 -0.61 22 -0.18 -0.61 22
[0.48]  [0.69] [0.73]  [069] [0.73] [0.69]
Manufacture of furniture; manufacturing n.e.c. 0.37 3.07 3.07 364 256 0.42 3.05 3.05 364 256 0.99 292 292 3.78 26.4
[1.54] (157 [1.57) [1.58]"** [1.57) (158 [1.58] [1.58]""" [1.57] {57 (157 [1.591*
Exports Intra exports 174 0.8 312 3.9 3.95 76
[8.1] [2.55] 227
Imports Intra imports -0.89 05 1.74 19 287 55
[2.06] [2.06] [1.96]
Extra imports 5.05 136 454 16.7 38 155
[2.09]" (.67 [1.46]""
Industrial production PPI -0.09 03 03 -0.21 228
[0.09] [0.46]  [0.16] [0.09]**
Energy 043 0.1 -0.35 0
[2.93] [287]
PPI PPI - Energy 0.02 -0.02 28 0.02 -0.02 35 0.01 0 21
[0.03]  [0.03] [0.02]  [0.02] [0.02] [0.02]
PPI - Intermediate Goods Industry -0.14 0.3 03 -0.15 26.4 0.09 -0.07 143 0.07 -0.04 142
[0.18]  [024] [0.24]  [0.08] [0.04]"*  [0.04] [0.03"  [0.03]
PPI-MIG Non-durable Consumer Goods 0.1 -0.11 0.7 0.1 -0.12 19 0.04 -0.05 06
0271 [0.27] [0.14]  [0.14] 0.1] [0.1]
Foreign World trade 0.01 -0.02 5.4 0.03 -0.03 6.2 0.03 -0.03 6.9
[0.04]  [0.04] [0.04]  [0.04] [0.04] [0.04]
World imports 0.02 -0.02 5.7 0.04 -0.04 77 0.04 -0.04 78
[0.04]  [0.04] [0.04]  [0.04] [0.04] [0.04]
Imports Industrial countries (a) 0 -0.01 5.1 0.03 -0.03 6.2 0.03 -0.04 73
[0.04]  [0.04] [0.04]  [0.04] [0.04] [0.04]
Imports United States -0.02 0.02 5.9 -0.05 0.12 0.12 -0.07 217 -0.04 0.11 0.11 -0.07 193
[0.03]  [0.03] [0.03]" [0.05]"* [0.05]"* [0.03]"** [0.03] [0.08]"  [0.05]" [0.03]""*
Imports Japan 0.01 -0.01 72 0.01 -0.01 6.4 0.01 -0.02 77
[0.01]  [001] [0.02]  [001] [0.02] 0.02]
Imports EU15. 0.01 -0.02 56 0.04 -0.04 9.1 0.05 -0.05 104
[0.04]  [0.04] [0.03]  [0.03] [0.03] [0.03]
Imports other countries 0.01 -0.02 6.2 0.03 -0.03 79 0.02 -0.02 6.7
[0.02]  [0.02] [0.03]  [0.03] [0.02] [0.02]
World exports. 0.01 -0.01 5.1 0.01 -0.02 5.2 0.02 -0.03 6
[0.04]  [0.04] [0.04]  [0.04] [0.04] [0.04]
exports Industrial countries (a) -0.01 0 48 0.01 -0.01 49 0.02 -0.03 5.7
[0.05]  [0.05] [0.04]  [0.04] [0.04] [0.04]
exports United States -0.01 0.05 0.05 -0.05 19.6 -0.02 0.06 0.06 -0.05 21 -0.01 0.06 0.06 -0.05 19.9
[0.02] [003] [0.03] [0.02]"** [0.02] [0.03]" [0.03]" [0.02]"** [0.02] [0.03]"  [0.03]" [0.02]"*
exports Japan 0.02 -0.02 6.4 0.02 -0.03 5.7 0.02 -0.02 5.7
[0.02]  [0.02] [0.02]  [0.02] [0.02] [0.02]
exports EU15 -0.01 0.01 55 0.01 -0.02 5.7 0.02 -0.03 6.4
[0.04]  [0.04] [0.03]  [0.03] [0.03] [0.03]
exports other countries 0.01 -0.01 59 0.01 -0.01 5.4 0.01 -0.02 6
[0.02]  [0.02] [0.02]  [0.03] [0.03] [0.03]
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APPENDIX 3 - Estimated individual equations for GDP

1st month only

Up to the 2nd month

Full quarter

po p1 p2 al a2 R*(%) po p1 p2 al a2 R (%) po p1 p2 al a2 R*(%)
Stock prices Eurostoxx 5¢ 0 001 001 164 001 001 001 16.4 001 001 001 164
005  [002]  [0.02] [0.04]  [0.02]  [002] [0.04] 002 [0.02]
Stock prices EUROSTOXX 325 (LHS) 001 001 001 004 276 002 002 002 004 283 o1 002 002 004 283
002 (002 [0.02] [0.02" (003  [003] [003] [002) [0.02) 003  [003] [0.02)
S&P 500 001 004 004  -0.03 359 001 004 -004 003 359 0 004 004 003 36
002] [0.02]* [0.02]**  [0.02] [0.02) (002" [0.02** [0.02] [002] (002" [0.02] [0.02]
US, Dow Jones 0 001 001 17.6 001 001  -001 18.1 -0.01 001 001 -001 265
(002]  [001]  [001] (002  [001]  [001] [0.01] 001 [001]  [001]
Earnings Manuf 001 004 004 002 429 001 002 002 002 429 -0.01 002 002 -0.02 437
004 [004] [004]  [0.02] (002  [002] [002] [0.02] [0.02] 002 [002] [0.02]
Services 001 001 001 -0.02 321 002 002 002 003 337 0 001 0.01 002 318
[002]  [003] (003  [0.02] [002]  [0.03] [003] (002 [0.02] 0021 [002]  [002]
Total 0 0 0 -0.03 355 002 002 002 004 367 -0.01 0 0 003 356
003 (004 [004]  [0.02] [0.03]  [004] (004  [0.02] [0.02] 003 (003  [0.02]
Basic materials 0 002 002 003 485 0 002 002 003 48.4 0,01 001 001  -0.03 497
002 [002] [002] [0.02] [0.02] [002] [002]  [0.02] [0.02] 002 [002] [0.02]
Utiities 001 003 003 244 002 005 005 25.1 001 001 001 003 32
004  [004]  [0.04] [0.03]  [0.03"  [0.03] [0.02] 003  [003]  [0.02]
Finance PER manuf 002 018 402 002 018 402 0 016 40
[0.08]  [0.08]" [0.07]  [0.08]" 007  [0.07]*
PER services 006 001  -0.01 273 006 001 237 007 -0.01 253
[005]  [005]  [0.0] [0.05]  [0.05] [0.04] [0.04]
PER tota 007 0 244 007 0 245 007 0 257
[0.05]  [0.06] [0.05]  [0.05] 0.05] 10.05]
Exch rate Effective exchange ratc 19 364 364 38 379 189 -38 38 376 8 176 379 879 877 38
258 [241] [241]  [236] [247)  [234) (234  [236] [229] 234 [234]  [236]
Effective exchange rate (var. 003 002  -002 005 347 002 002 002 005 346 002 003 003 005 344
003  [005] [0.05] [0.03] (003  [0.04] (004 [003]* 0.03] [0.04]  [004] (003
Exch rate: USC 001 182 182 218 281 021 159 159 215 282 016 165 165 215 282
(49 [218] [218] [1.33) [142)  [206] [206]  [131] [137) o1 [201]  [131]
Exch rate: GBF 068 595 595 56 288 047 564 564 55 288 007 495 495 533 287
B42]  [542] [542)  [3.08]" [B21]  [507] [507] (302 €] (478 (478 (298]
Exch rate: JPY 001 001 001 002 367 -0.01 0 0 002 388 -0.01 0 0 002 398
00o1]  [001]  [001] [001]"* [001]  [001]  [001] [0.01)* [0.01] 001  [001] [0.01)*
Exch rate: USD (var 013 237 237 226 033 235 235 226 -0.39 234 234 227
[1.58] [1.43] [1.43] [1.52] [1.42] [1.42] [1.47) [1.42) [1.42]
Exch rate: GBP (var 024 33 336 265 326 015 332 332 266 326 -0.26 323 323 262 326
[227]  [215]  [215]  [1.93] 18] 21 [21]  [194] [2.06] 208 [208]  [194]
Exch rate: JPY (var -1.24 -1.75 -1.75 -1.37 408 -1.49 -1.75 -1.75 -1.29 426 -1.48 -1.78 -1.78 -1.23 433
[.08] [093] [083]"  [0.86] [097] (09 09  [085] 088" [0.89] [0.89]"  [0.85]
Foreign US, Treasury bills, 3-MONTH 047 037 33.1 044 034 366 04 029 371
014" [0.15]"** {0121 [0.13)"* A [0A1]
US, 10 years Yileds on US treasury notes and bonc 034 024 024 315 03 019 -019 306 017 008 008  -0.17 352
[015]"*  [0.16]  [0.16] [o.14]"  [015]  [0.15] [0.13] 21  [021]  [0.14]
Interest rate Long term bond yielt 039 038 -0.38 281 031 -0.3 03 248 024 023 023 231
[016]" [0.16]* [0.16]'** [0.15]" 015 [0.15]" 013 013" [0.13)
Diff 10-year bond yield (bp 0 001 001 001 376 0 001 001 30.4 0 001 001 305
[0 o [or= [0 [0] [or= o [0 o= [or=
Short term interest ratc 055 055 251 051 -0.49 274 0.46 044 201
018" [0.17]* {0161 [0.14]"* 014" [042]*
Diff short term interest rates (bp 001 0 22 001 0 245 001 0 268
o= [0] [or= [0] (o [0]
Survey Economic Sentiment Indicato 0 0,05 36.4 005 -0.04 404 0.05 004 435
(001" [0.01]* [0.01]**  [0.01]* 001 [0.01)*
Consumer survey Business climate indicato 059 0. 359 052 03 394 047 032 425
(014" [0.14]* [0.12)* 011 oA [0.09]*
Savings over next 12 month 001 001  -001 163 002 002 002 166 005 005 005 203
004 (004  [0.04] [0.04]  [0.04]  [004] [0.04] [0.04]  [0.04]
Savings at presen 0 0 0 005 289 001 002 002 005 293 0.02 002 002  -0.05 293
[004] [005] [005] [0.03] [0.04]  [0.04] (004  [0.03] [0.04] 004 (004 (003
Statement on financial situation of househol 007 007  -0.07 17.2 0.1 007 007 183 0.16 013 013 208
[0.12] [0.12) [0.12) [0.11] [012]  [0.12] [0.12) [0.12] [0.12)
Financial situation over next 12 month 009 008  -0.08 207 016 -0.14 237 0.16 013 283
[(0.06]  [006]  [0.06] [0.08]"*  [0.05)"** (0041 [0.04]*
Financial situation over last 12 month 006 006  -0.06 195 007 007 007 219 007 006 -0.06 237
(0.05]  [005]  [0.05] [0.04]  [0.04]  [004] 004" (004  [0.04)
General economic situation over last 12 montr 005 004 237 004 -0.04 206 0.04 003 307
001" [0.01]"** (001" [0.01]"** 001 [0.01)*
General economic situation over next 12 montt 005  -0.03 20.1 004 -0.03 228 004 -0 264
[0.02]"*  [0.02]"* [0.02]"*  [0.01]* o1 [0.01]*
Price trends over last 12 month: 001 002 002  -0.03 379 001 002 002  -0.03 38.1 0 001 001 -0.03 378
002 (003 [0.03] [0.01]" 001  [002] [002] [001) [0.01] 002 [002] [001]
Price trends over next 12 month 0 001 001 -0 295 001 002 002  -0.03 208 0 002 002  -0.03 206
0021 [002] [0.02] [0.02] 002 [002] [002] [002) [0.02] 002 [002] [0.02]
Unemployment expectations over next 12 montt 003 003 003 264 004 003 285 004 003 329
001" [0.01]* [0.01]'* [0.01]*  [0.01]"* 001 [0.01]*
Major purchases at presen 002 002  -0.02 205 001 001  -001 19.3 001 001 001 19.6
002 [002]  [0.02] (002  [002] [002] [0.02] 002 [0.02]
Major purchases over next 12 month 013 018 018 007 316 001 002 002 175 0 002 002 175
[0.06]  [0.09]* [0.09]*  [0.06] [0.06]  [0.06]  [0.06] 0.06] [0.06]  [0.06]
Consumer Confidence Indicato 0.0 0.0 2 008 -0.06 274 007 0,06 22
(003 [0.03]"** [0.02]*  [0.02]"** (0021 [0.02)*
Retail trade surve; Present business situatior 001 001 001 19.4 002 001  -001 204 0,02 0 0 -0.02 273
001 [001]  [001] [001]  [001]  [001] [0.01] 002 [002]  [001]
Assessment of stocks 004 004  -0.04 211 006 003  -0.03 226 0.07 004 004 248
003 (004  [0.04] [0.04]  [0.04]  [004] [0.04" [0.04]  [0.04]
Orders placed with supplier: 002 0 0 211 002 0 0 20 003 001 -0.01 25
002 [002]  [0.02) (002 [002] [002) [0.02] 002 [0.02)
Expected business situatior 0 003 003 003 305 002 002 002 003 328 0.03 -0.01 235
001]  [002] [002] (001" [001]  [002] (002 [001)* o1 [0.01]
Retail confidence indicato 001 004 004 005 293 003 003 003 005 313 004 003 003 005 321
003 (004  [0.04] [0.03] [0.03]  [0.04]  [004]  [0.03]" [0.03] 003 (003 (002"
Employment expectation 004 003 -0.03 25 003 002 002 203 0.04 003 003 225
[0.02*  [002]  [0.02] (002  [002] [002) [0.02" 002 [0.02]
Service surveys Evolution of demand in recent month 002 0 217 0.02 0 218 001 0 214
001 [001] 001 [0.01] [0.01] [0.01]
Evolution of demand expected in the months ahez 003 -0.02 29.1 003 -0.01 20.1 003 -0.01 30
001" [001] [0.01]**  [0.01] o1 [0.01]
Evolution of employment in recent month 0 -0.01 309 004 001 299 0.03 -0.01 308
{0021 [0.02] [0.021"*  [0.02] o1 [0.02]
Evolution of employment expected in the months ahes 001 0 0 -0.01 274 -0.01 0 0 -0.01 275 0 0 0 -0.01 267
0011 [001]  [001]  [0.01] 001  [001] [001]  [0.01] [0.01] 001 [001]  [001]
Industry survey Assessment of order-book levels (al 005 004 366 004 -0.08 383 0.04 003 42
001" [0.01]* [0.01]*  [0.01]"* 001 [0.01]*
Assessment of export order-book levels (al 0.0 0.0 318 005 0.0 355 0.04 0.0 283
(001 [0.01]** [0.01]*  [0.01]"* 001 [0.01]*
Assessment of stocks of finished products (all 009 006 278 009 006 369 008 005 379
[0.03]*  [0.03]"** [0.02]  [0.02]"** 0021 [0.02]**
Production expectations for the months ahead (a 004 002 267 004 -0.02 315 0.04 002 349
(0021 [001] [0.01]**  [0.01] 001 [0.01]
Selling price expectations for the months ahead (a 004 002 002 002 4 004 003  -003 001 437 004 003 003 -001 441
003 (004 [004]  [0.02] (002 (004 [004]  [0.02] [0.02 003 (003  [0.02]
Employment expectations for the months ahead (@ 006 005 286 006 -0.05 305 0.06 005 35
(002 [0.01]* [0.02)* [0.01)"* 001" [0.01)*
Industrial Gonfidence Indicator (all 00 0.0 325 006 -0.04 37 005 004 401
(002 [0.02]"* [0.01]** [0.01)"* (001" [0.01)*
Assessment of order-book levels (CG 0 0.0 302 007 00 % 007 005 426
[0.02]"**  [0.02]"** [0.02]"** [0.02]"** o1 [0.01]"
Assessment of export order-book levels (CC 002 002 002 002 285 004 -0.03 16.4 0.05 -0 239
[002]  [003] (003  [0.02] [0.021"*  [0.02) {001 [0.01]*
Assessment of stocks of finished products (CG: 001 005 005 009 336 011 005 265 -0.16 008 397
[0.05]  [008]  [0.08]  [0.05) [0.04]*  [0.04] (0041 [0.04]"
Production expectations for the months ahead (GG 004 002 241 004 -0.02 254 0.06 003 341
(0021 [0.02] [0.02**  [0.02] [0.02  [0.02]
Selling price expectations for the months ahead (CC 002 0 0 -0.04 44 003 001  -001 004 475 0.03 0 0 -0.04 a7
002 (003 [0.03] [0.02]"" [0.02  [0.03]  [003] [002]"" 0.02] 002 [002] [0.02*
Employment expectations for the months ahead (CC 006 -0.05 272 007 005 304 007 005 344
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