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Abstract

The paper compares the most closely watched serttimgicators with
respect to their ability to nowcast quarterly GDindmics in the Euro Area and
its biggest economies. We analyse cross-correlgit#on out-of-sample forecast
errors generated from equations estimated by rglliagressions in fixed-length
window. The results show that models employing Bbtposite perform best
in the cases of the Euro Area, Germany, France ltalyg, whilst Spanish GDP
dynamics is best nowcasted using ESI-based moédH-based models
generate the most accurate nowcasts at the begjrofithe quarter, as well as
during periods of high volatility of GDP growth es.
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1. Introduction

Prompt and accurate data on GDP dynamics are trootaonly for
investors and financial markets, but also from aanemic policy viewpoint.
They can, at least to some extent, reduce the gmolof lags associated with
monetary and discretionary fiscal policy. No singdeiable available on a monthly
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basis can be considered a satisfactory substiarteGDP. Data on industrial
production is perhaps the best candidate, butstigect to substantially higher
volatility and it is also released with a considdeadelay.

The first official GDP quarterly data in the Euragea are released with
a two-month delay, and a flash estimate is publisgproximately two weeks
earlier (see Figure 1). However, making use of liigher-frequency data,
including cyclical polls on economic activity, & possible to nowcast the GDP
dynamics before those releases. There are a nuwibesoft (sentiment)
indicators available in the market which are destgto mirror GDP dynamics.
Some of them are closely watched by investors afidymakers, whilst others
do not enjoy much popularity.

The aim of the paper is to test the performancehef most popular
sentiment indicators in their ability to providecatate nowcasts of quarterly
GDP dynamics. The test group consists of the EusaAs an aggregate as well
as its four largest member states (Germany, Fradtadg and Spain).

At the Euro Area level we have the following threest important
indicators to choose from:

Markit PMI Composite— Purchasing Managers’ index is based on monthly
surveys of private sector companies, directed tehasing managers from the
manufacturing and services sectors.

€-coin — an indicator constructed in cooperation betwBanca d’ltalia and
CEPR, based on a large dataset of mixed-frequermyoenic data, processed by
a dynamic factor model.

Economic Sentiment Index (ESI)— a European Commission index based on
monthly surveys conducted in companies and houdshdk consists of
a weighted average of four sub-components, desgribbnfidence in three
economic sectors (manufacturing, construction, eetdil trade) and among
consumers.

At the country level, the situation is diversifieithe economic situation in
the two largest economies (Germany and France)visred by more indicators
than in other countries, which reflects investdeiast in them. The release of
German GDP data is usually a stronger market mitner that of Italy or Spain.
Several indicators are published for more thanguast country, which offers the
possibility to compare them. Except for PMI and Bich are available for all
the four biggest countries in the Euro Area, weehav

ZEW (Germany, France, Italy) — an indicator synthegjzsurveys conducted
among financial analysts regarding subjective assests of current and future
(but short-term) macroeconomic perspectives.
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IFO business situatior(Germany, France) — another indicator based oregsr
conducted in enterprises. It is a sub-index of Biness climatewhich also
incorporates IFMusiness expectations

Insee(France) — a survey-based indicator, utilizingtiseent of company CEOs
from all sectors. The indicator refers to the catrsituation and short-term
expectations.

Figure 1 visualizes the timeline of data releasesiie Euro Area as a whole.
The paper is structured as follows. Section 2 damta synthetic review of the
research, section 3 presents initial results ofthifrom the cross-correlation
analysis, and section 4 presents econometric $eSdttion 5 contains conclusions.

2. Literature review

Sentiment indicators in recent years have beconuelwiused for the
purpose of forecasting GDP. They found their wethblished position in
datasets used for building dynamic factor modeBMB, see: Giannone, et. al.,
2009, Babura et. al., 2011), bridge models (e.g. French I®PEee: Irac and
Sédillot, 2002), or DSGE models (see e(ervena and Schneider 2010).
Cervena and Schneider (2010) explicitly test thebilisa of business indicators
for improving the quality of forecasts. Based onstian data they find that
DSGE-based forecasts can significantly benefit ftaking those indicators into
account with no loss for the created economic cantatsoever. Giannone et.
al. (2009) and Antipa et. al. (2012) confirm thgngficant role of sentiment
indicators for improving the GDP forecast accuratyactor models, applied to
the Euro Area and Germany respectively. The |atigdy reveals a particularly
noticeable benefit from using sentiment indicatatsthe beginning of the
guarter, when the stock of available economic ldatd is still modest. A similar
conclusion is reached byter alia, Mitchell et. al. (2010) and Keeney et. al. (2012)

Papers aimed at comparing results obtained whilplanimg different
sentiment indicators for short-term GDP forecastimgl nowcasting are less
frequent. One of them is a study by Camacho andi&&errador (2011), who
present evidence that substituting PMI with ESthie factor model they used for
forecasting quarterly GDP in the Euro Area redwstesdard forecast errors. In
most other studies PMI is generally found to belseited for the purpose
analysed and tends to outperform other indicatbnseé 2008, European
Commission 2012). The European Commission (2012jtadhat the construction
of ESI makes this index more useful for predictamgpual rates of GDP changes,
but that the forecast accuracy of quarterly GDhfisrior compared to models
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based on PMI. This explains why the European Cosionsis currently working
on releasing a new sentiment index, based on ssirgegducted in firms and
households, which could give better results inkiregc quarterly GDP dynamics.
Other evidence of improvements in forecast accutacyemploying the PMI
index can be found in the studies of Liedo and Muf#010), Godbout and
Jacob (2010) and Rossiteer (2010). Lombardi an&eM@i011) explicitly show
that simple PMI-based models generate surprisigghyd results in the case of
many Euro Area countries in times of both low anghhvolatility of GDP
growth rates. It is not uncommon for these modeladhieve lower forecast
errors than those generated from large and sopdtisti dynamic factor models.
De Bondt (2012) goes one step further by claimired PMICompositeas better
at forecasting quarterly GDP dynamics in the Eureafthan the flash estimates
released by the European Commission.

To the best of our knowledge, the literature doetsaifer independent
studies comparing a broader spectrum of sentinmeintators in their forecasting
or nowcasting the performance of quarterly GDPsTgaper aims at filling this
gap. It also compares the changing forecast acgwewerated by the described
sentiment indicator-based models over time.

3. Correlation analysis

Analysing cross-correlations is a good startingnpdior evaluating
nowcasting performance, as it enables drawingairétinclusions regarding both
contemporaneous statistical dependencies and plosisible time-shifts. Our
exercise is performed for the period 1999Q1 — 2@ EXclusion of the last few
guarters eliminates the bulk of GDP measuremertr engsulting from the
(frequent) revisions of GDP data which take placthe end of a sample. Table
1 shows that the highest contemporaneous correlatiefficients with quarterly
GDP are achieved for the PMI index. As intuitionulb suggest, with every
monthly inflow of new data and new releases of iggnt indicators, the
dependency becomes stronger, although this is ravigent in the case of
€-Coin and ESI, and less so in the case of PMI.s€guently, in the last month
of a quarter both €-Coin and PMI indicators achisiailar contemporaneous
correlation coefficients with quarterly GDP dynami&SI performs slightly
worse here, and it also reveals higher correlatiih lagged (by one quarter)
GDP growth rate. A common feature, found in allethrcases, is a rising
correlation with future GDP dynamics. As can beesbsd from Table 1, none
of the indicators can be referred to as a stritgbding indicator; statistical
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dependency with lagged and current GDP dynamics ahkaays found to be
higher than the correlation with its lead growttera

The statistical dependency between GDP dynamicseamiment indicators
is noticeably lower in Germany. But also in thisnesy PMI outperforms other
indicators, including the two released by Germastitimes (ZEW and IFO),
which are also inferior to ESI. Both ZEW and IFQlizators reveal a stronger
dependency on lagged GDP dynamics. It generallynsethat both carry
a similar information loading — the contemporanecuosrelation coefficients
between them is as high as 0.93-0.94.

France confirms the pattern found in both the EAirea and Germany.
The highest contemporaneous correlation coefficitit quarterly GDP growth
rates is found for PMI indicator. The remaining icadors show noticeably
stronger relationships with lagged GDP dynamic®ré&his a striking similarity
between contemporaneous and cross-correlationsSbfakd Insee indicators.
Indeed, the relationship between these two is faimnde very high, which is
reflected by correlation coefficients reaching 60989.

Contemporaneous correlation coefficients with qeriyrtgrowth rates of
GDP in the Italian economy are again the higheghé case of PMI. This is
especially evident in the second and third montha glarter. Similarly as with
France, ESI and ZEW indicators reveal a strongatissital relationship with
lagged growth rates of GDP.

Compared with the cross-correlation analysis resphesented above,
Spain clearly stands out. While there are only $&ntiment indicators available
which track economic activity in this country, theelationship with GDP
dynamics seems to be very strong. The first findimgthat the release of
additional monthly PMI indicators does not trarsléto a rising correlation
coefficient, while this is the case with ESI. Asesult, ESI was more strongly
correlated with quarterly GDP dynamics in the secamd third month of
a quarter. Interestingly, ESI was also found toeed\a relatively high (higher
than PMI) dependency with future GDP growth rates.

Both these specific features can be attributed ne major difference
between the design of both sentiment indicatorsilé\#slI is largely influenced
by the developments in the construction sectog #eictor is absent in PNl
And construction was a particularly important dntyiforce of the Spanish GDP,
both before the crisis and even more so after 260@n the real estate bubble
burst in Spain. Nowhere else in the analysed gafugountries was construction
so important for GDP dynamics.

! Correlation coefficients between particular seatifindicators are not reported to save space.
2 Polls conducted for the purpose of constructind & not distributed in construction enterprises.
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Construction is also known to slightly lead the ibass cycle, which is
reflected in high correlation between ESI and I&dP growth in Spain. To
a lesser extent, thiggularitycan be observed in other countries too.

4. Performance of sentiment indicator-based model® nowcast quarterly
GDP growth rates in the Euro Area

The nowcasting performance of the indicators intoedl above will be
assessed in a simple empirical framework. The eguebnsidered is of the form:

yt:a+ﬂ><t+£t (1)

Wherey, is quarterly GDP dynamics in quartgrand X, is the sentiment
indicator value in the same quarter. Because itmlisare released at a monthly
frequency (which is their biggest advantage), thpethdent variable will consist
of the value from the first month, and an averagenftwo and three months in
subsequent months of a quarter. In this way, tbeeasing information loading
is accounted for as the quarter progresses.

Parameters are then estimated based on the rofigrgssion with fixed
estimation window of 32 quarters between tfeqliarter of 1999 and the"4
guarter of 2012. As was already mentioned, the dastrters available at the
moment of performing the exercise are intentionakgluded because they are
often subject to revisions and might potentiallyraduce bias in the results. In
the second stage a one quarter out-of-sample farézagenerated from each
equation. Forecast errors and root mean squareseare used to compare the
nowcast performance of alternative models.

Table. 6 compares root mean squared errors obtémedgh one period
out-of-sample predictions for every quarter in ffexriod 2007Q1 — 201204,
based on the estimated value of parameters, inwlitie the method described
above. A reference benchmark is an AR(1) models assual in these types of
exercises.

The benchmark AR(1) model is generally outperforrbgdall indicator-
based models for the Euro Area. The main reasdheigelatively high errors
generated in times of high uncertainty and votstitif GDP in the Euro Area,
encompassing the period between 2008Q4 and 2002@8ng the sentiment
indicator-based models, the PMI model generatedothest errors. Nevertheless,
in times of a relatively stable macroeconomic emwinent (e.g. years 2007 and
2012), the superiority of PMI model is mitigated.
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Figure 1 shows empirical and theoretical GDP dywcarm the Euro Area
and Table 7 presents results of the Diebold-Mariaignificance tests of
differences between nowcast errors generated framtingent indicator-based
models. It turns out that PMI is especially usdhr nowcasting GDP in the
Euro Area at the beginning of the quarter. Erroes then significantly lower
than those generated from ESI-based and €-Coirdhaselels. Irrespective of
time, €-Coin is found to produce significantly lavegrors than ESI.

Compared to the Euro Area aggregate, all indichémed models produce
significantly higher errors for the German econonrwijch can hardly come as
a surprise, given the low contemporaneous coreglatoefficients which were
shown in the previous section (see Table 2). Nbetass, it is again the PMI
index which stands out in terms of nowcast perforcea The remaining models
generated very high errors in 2008 and (especid@@)9. This picture is
somewhat spoilt by the relatively poor performawntghe preferred model in
2012, which results from overly pessimistic nowsastthe first three quarters.
As a result, the ESI model outperformed its PMIrdetpart in 2012.

A general superiority of PMI models in the casé€sefrmany is confirmed
by the Diebold-Mariano test (see Table 9). In thére period, errors produced
by the PMI model were significantly lower than esr@btained from any other
model used for comparison, irrespective of the nemad months which elapsed
since the beginning of the quarter.

Generally, French quarterly GDP dynamics in thelyaea period could
have been nowcasted with much more accuracy (lewers) compared to the
German GDP. The lowest average errors were prodbgethe PMI-based
model, mostly owing to its high accuracy in thernge2007-2010. In 2011, the
nowcasting performance of all compared models vadas (especially in the
second and third month of a quarter), while 201dught a sharp deterioration
of results generated by PMI-based models (as veasabe in the Euro Area and
Germany). In contrast, the errors in the remaimmaglels declined substantially
in 2012 and reached levels lower than in 2007.

The results of the Diebold-Mariano test statistiesd (contrary to the
case of Germany) to softening the conclusions abimeitsuperiority of PMI
models as far as French GDP is concerned (see Tahldhe errors produced
by these models do not appear significantly lowantthe errors generated from
ZEW, ESI and Insee-based models at reasonabldisamte levels. Nowcasts
for the Italian economy were constructed with thephof three sentiment
indicators® A general conclusion, which can be drawn from €ab®, is that

3 ltalian statistical office releases the IESdmpositewhich could potentially be used for our
exercise, but time series are only available fiacemponents of this indicator.
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average nowcast errors obtained for Italy are higlmenpared to Euro Area
aggregate and France, but lower than in GermanginAgaking into account the
root mean squared error criterion, the suprema@®hifbased models is visible.
Compared to ESI and ZEW-based models, PMI hadrett@casting results in
all years except 2011. Contrary to the countriedyard earlier, this good overall
performance did not deteriorate in 2012. Signifteatests for differences between
various errors confirm the statistically supericerfprmance of PMI-based
models over alternative models after one, two dmwdet months of a quarter
(Table 13).

Table 14 confirms the earlier findings from theretation analysis, i.e.
that Spain is an exceptional case in the researghmap of countries. There
ESl-based models generally outperform models basedPMI, the only
alternative sentiment indicator available. In 20@hen the Spanish GDP was
growing at a stable quarterly rate of 0.7-0.9%, casts generated by ESI-based
models only marginally differed from official (anmportantly, final) data. But
the advantage of ESI was even more pronouncedd, 2¢hich can be linked to
a better utilization of data from the collapsingistouction sector, which was
pushing GDP down.

The high quality of ESI-based nowcasts is confirngdthe Diebold-
Mariano test (see Table 15). Irrespective of thelmer of monthly indicators
available, ESI generates significantly lower ertbian does PMI.

5. Summary

This paper attempts to compare popular sentimefitators’ ability to
nowcast current GDP growth rates before any offiestimates or data are
available. There are various indicators constructéth the aim of tracking
changes in economic activity. These indicatorsediffi terms of methodology,
economic sectors, as well as the countries covared. study shows that some
of them carry similar information loading, whilgher are more complementary.

Among the available sentiment indicators, PMI isegally found to
reveal the strongest statistical relationship wgtfarterly growth rates of GDP,
and also to perform best as a basis for a modelnéacasting purposes.
However, several caveats apply. First of all, E&hg over PMI if construction
is known to be an important sector driving GDP dem) as the example of
Spain shows. Second, a stable macroeconomic em@an also tends to
decrease PMI's advantage over alternative indisator
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The results show, that PMI-based models generatentbst accurate
forecasts at the beginning of the quarter andiredi of elevated uncertainty and
volatility of GDP growth rates.
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Annex

Figure 1. Publication of sentiment indicators, indstrial production and GDP in the first quarter
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ESI ESI ESI (March)
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Industrial Industrial Industrial
production production production
(January) (February) (March)

Source: own compilation, based on Eurostat, Ma@&PR.

Figure 2. Actual and nowcasted quarterly dynamicsfoGDP in the Euro Area
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Source: Eurostat, own calculations.
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Figure 3. Actual and nowcasted quarterly dynamicsfoGDP in Germany
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Figure 4. Actual and nowcasted quarterly dynamicsfoGDP in France
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Figure 5. Actual and nowcasted quarterly dynamicsfoGDP in Italy
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Source: Eurostat, own calculations.

Figure 6. Actual and nowcasted quarterly dynamicsfoGDP in Spain
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Source: Eurostat, own calculations.
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Table 1. Cross-correlations between quarterly GDP inamics and selected sentiment indcators

in the Euro Area, 2000Q1 — 2012Q4*

PMI ESI €- Coin
quarters|  lag lead lag lead lag lead
- 0 0.87 0.87 0.69 0.69 0.82 0.82
= 1 0.64 0.79 0.39 0.82 0.54 0.87
g 2 0.33 0.59 0.14 0.80 0.27 0.72
— 3 0.11 0.34 -0.05 0.66 0.08 0.42
4 -0.04 0.14 -0.17 0.48 -0.06 0.13
» 0 0.88 0.88 0.73 0.73 0.85 0.85
% 1 0.69 0.78 0.44 0.82 0.60 0.86
g 2 0.39 0.57 0.17 0.78 0.31 0.68
~ 3 0.16 0.32 -0.03 0.63 0.11 0.38
4 0.00 0.11 -0.16 0.45 -0.04 0.11
o 0 0.88 0.88 0.76 0.76 0.87 0.87
E 1 0.74 0.76 0.50 0.83 0.65 0.84
g 2 0.44 0.53 0.20 0.76 0.36 0.64
Py 3 0.21 0.28 -0.01 0.59 0.14 0.33
4 0.03 0.07 -0.14 0.42 -0.01 0.07

* In Tables 1-5 the columnkead/lag show correlation coefficients between the GDP ¢inovate and the

sentiment indicator led/lagged by the given nundiejuarters.

Source: own calculations.

Table 2. Cross-correlations between quarterly GDP inamics and selected sentiment indcators
in Germany, 2000Q1 — 2012Q4

PMI ESI ZEW IFO
quarters lag lead lag lead lag lead lag Lead
- 0 0.74 0.74 0.52 0.52 0.27 0.27 0.27 0.27
€ 1 0.49 0.67 0.22 0.66 0.05 0.43 0.01 0.47
g 2 0.14 0.40 0.00 0.65 -0.14 0.54 -0.15 0.5¢
— 3 -0.04 0.26 -0.17 0.54 -0.26 0.56 -0.23 0.57
4 -0.11 0.08 -0.21 0.42 -0.33 0.52 -0.27 0.5(
" 0 0.74 0.74 0.56 0.56 0.30 0.30 0.31 0.31
% 1 0.54 0.66 0.27 0.67 0.09 0.46 0.05 0.5(¢
g 2 0.20 0.42 0.02 0.63 -0.10 0.54 -0.14 0.57
~ 3 0.01 0.25 -0.15 0.51 -0.24 0.55 -0.24 0.5¢
4 -0.10 0.05 -0.21 0.40 -0.31 0.52 -0.29 0.49
" 0 0.74 0.74 0.59 0.59 0.32 0.32 0.35 0.35
% 1 0.59 0.62 0.33 0.68 0.12 0.48 0.10 0.52
g 2 0.25 0.41 0.05 0.61 -0.09 0.54 -0.10 0.57
- 3 0.03 0.23 -0.13 0.49 -0.23 0.54 -0.23 0.55
4 -0.08 0.01 -0.21 0.37 -0.30 0.51 -0.28 0.47

Source: own calculations.
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Table 3. Cross-correlations between quarterly GDP inamics and selected sentiment indcators
in France, 2000Q1 — 2012Q4

PMI ESI ZEW Insee

quartery lag lead lag lead lag lead lag Lead

0.82 0.82 0.63 0.63 0.34 0.34 0.61 0.611
0.54 0.78 0.31 0.77 0.09 0.52 0.32 0.77
0.39 0.60 0.03 0.81 -0.12 0.66 0.04 0.82
0.10 0.34 -0.13 0.69 -0.26 0.64 -0.12 0.69
-0.04 0.10 -0.22 0.50 -0.35 0.56 -0.23 0.53
0.84 0.84 0.66 0.66 0.38 0.38 0.65 0.65
0.60 0.76 0.35 0.79 0.14 0.56 0.37 0.80
0.40 0.57 0.07 0.79 -0.08 0.66 0.08 0.81
0.16 0.31 -0.11 0.67 -0.24 0.63 -0.10 0.68
-0.02 0.09 -0.21 0.48 -0.34 0.54 -0.21 0.51
0.84 0.84 0.70 0.70 0.41 0.41 0.68 0.68
0.65 0.74 0.39 0.80 0.17 0.58 0.40 0.81
0.44 0.53 0.10 0.78 -0.06 0.66 0.11 0.79
0.23 0.27 -0.09 0.64 -0.22 0.62 -0.08 0.66
0.01 0.05 -0.20 0.45 -0.33 0.53 -0.20 0.49

1 month

3 months

2 months
ROWNRERPOPMWNEFRPOMNWNEO

Source: own calculations.

Table 4. Cross-correlations between quarterly GDP inamics and selected sentiment indcators
in Italy, 2000Q1 — 2012Q4

PMI ESI ZEW
quarters lag lead lag lead lag lead
- 0 0.76 0.76 0.63 0.63 0.40 0.40
€ 1 0.63 0.72 0.39 0.71 0.18 0.49
g 2 0.31 0.66 0.18 0.72 -0.01 0.58
- 3 0.17 0.39 0.06 0.57 -0.17 0.58
4 0.01 0.22 -0.11 0.37 -0.32 0.49
" 0 0.78 0.78 0.65 0.65 0.43 0.43
g 1 0.66 0.73 0.43 0.72 0.23 0.52
g 2 0.36 0.63 0.20 0.70 0.02 0.59
~ 3 0.21 0.34 0.06 0.55 -0.15 0.57
4 0.05 0.16 -0.09 0.36 -0.30 0.48
n 0 0.80 0.80 0.68 0.68 0.44 0.44
é 1 0.69 0.72 0.47 0.73 0.26 0.54
g 2 0.43 0.59 0.23 0.69 0.04 0.60
oy 3 0.26 0.32 0.07 0.52 -0.12 0.56
4 0.07 0.13 -0.07 0.35 -0.28 0.47

Source: own calculations.
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Table 5. Cross-correlations between quarterly GDP inamics and selected sentiment indcators
in Spain, 2000Q1 — 2012Q4

PMI ESI
quarters lag lead lag lead
- 0 0.90 0.90 0.91 0.91
2 1 0.83 0.75 0.85 0.87
g 2 0.72 0.61 0.74 0.80
- 3 0.57 0.44 0.61 0.68
4 0.43 0.29 0.52 0.56
» 0 0.89 0.89 0.92 0.92
= 1 0.86 0.73 0.87 0.87
2 2 0.75 0.59 0.75 0.79
~ 3 0.62 0.42 0.62 0.67
4 0.47 0.27 0.52 0.55
» 0 0.88 0.88 0.93 0.93
E 1 0.88 0.72 0.88 0.86
9 2 0.78 0.56 0.76 0.77
o 3 0.65 0.39 0.64 0.65
4 0.50 0.25 0.53 0.54

Source: own calculations.

Table 6. Nowcast root mean squared errors (RMSE) afjuarterly GDP dynamics in the Euro

Area
PMI ESI €-Coin AR
1M 2M 3M M 2M 3M M 2M 3M
2007-2012 045 045 046 073 068 064 058 05349 0.84
2007 0.17 0.17 0.17 | 022 0.24 024 | 023 0.22 0.21 |0.19
2008 061 056 050| 099 093 084 069 062 O0p5 O
2009 072 0.76 080 |1.36 125 1.15 | 114 103 0.94 | 1.76
2010 0.27 024 027 040 043 043 025 028 Op1 O
2011 031 0.26 0.28 | 037 034 031|026 023 0.20 |0.35
2012 039 040 043| 016 020 028 025 028 O0p9 O

88

37

34

*1M, 2M and 3M in Tables 6 - 15 refer to errors geted from a model based on the indicator value in
(respectively) first month of a quarter, averagéinst and second month of a quarter, and avenagdl three
months of a quarter.

Source: own calculations.
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Table 7. Results of the Diebold-Mariano significare test of nowcast error differences in the Euro
Area (loss function based on MSE)

PMI-ESI PMI- €-Coin €-Coin - ESI
1M difference -0.33 -0.13 -0.19
p-value 0.05 0.10 0.02
2M difference -0.27 -0.08 -0.18
p-value 0.06 0.17 0.02
3M difference -0.20 -0.03 -0.17
p-value 0.11 0.54 0.02

Source: own calculations.

Table 8. Nowcast root mean squared errors (RMSE) afuarterly GDP dynamics in Germany

PMI ESI ZEW IFO
M 2M 3M |IM 2M 3M | IM 2M 3M | IM 2M 3M
2007-2012| 0.83 0.84 0.83 1.09 1.06 1J03 1.12 114161 1.22 1.21 1.2¢
2007 | 0.21 0.22 0.23| 0.27 0.27 0.28| 0.33 0.33 0.33| 0.62 0.61 0.59
2008 | 0.88 0.84 0.77/ 120 114 107 133 135 138 14301135
2009 147 152 151|206 197 188|206 211 213|220 219 216
2010 081 0.81 080 0.89 091 095 093 095 099 1.03031 1.02
2011 037 036 0.32|0.70 0.71 0.73| 0.57 0.58 0.58| 0.58 0.60 0.64
2012 059 059 0.700 033 036 036 050 043 044 0.55300.53

Source: own calculations.

Table 9. Results of the Diebold-Mariano significane test of nowcast error differences
in Germany (loss function based on MSE)

PMI-ESI PMI-ZEW PMI-IFO ESI-ZEW ESI-IFO ZEW-
IFO
1M difference -0.50 -0.58 -0.81 -0.07 -0.31 -0.23
p-value 0.01 0.04 0.02 0.66 0.15 0.00
2M difference -0.42 -0.60 -0.77 -0.18 -0.35 -0.17
p-value 0.01 0.04 0.02 0.38 0.11 0.00
3M difference -0.36 -0.65 -0.74 -0.29 -0.37 -0.08
p-value 0.03 0.06 0.02 0.25 0.08 0.00

Source: own calculations.
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Table 10. Nowcast root mean squared errors (RMSE) guarterly GDP dynamics in France

PMI

ESI

ZEW

Insee

2007-2012
2007
2008
2009
2010
2011
2012

1M
0.38
0.13
0.61
0.33
0.19
0.44
0.39

2M

0.36 0.3
0.14
0.51
0.34
0.19
0.35
0.47

3M | IM

0.13
0.45

0.40
0.19

0.34
0.52

0.97

0.21

2M
059 056 O
0.25 0.27 0.27
0.93 0.6
0.92 0.88 0.81
0.24 0.26 0.37
0.33 0.30 0.29
0.7

3M

0.21

iM 2M 3M
53 0.67 0.666
0.26 0.27 0.27

1.20
0.99 0.97 0.96

0.34 0.34 0.34

1.19 118 0.982 0 0.88

0.25 0.24 023 0.390 0.29

4 024 022 021 0.192000.22

iM 2M 3M
0 0.60 0.57 0.55
0.28 0.29 0.29

0.95 0.90 0.85

0.33 0.31 0.30

Source: own calculations.

Table 11. Results of the Diebold-Mariano significace test of nowcast error differences in France
(loss function based on MSE)

PMI-ESI PMI-ZEW  PMl-Ins ESI-ZEW ESI-Ins ZEW-Ins
1M difference -0.20 -0.30 -0.21 -0.11 -0.02 0.09
p-value 0.16 0.13 0.16 0.08 0.14 0.05
2M difference -0.19 -0.31 -0.20 -0.12 -0.01 0.11
p-value 0.19 0.12 0.18 0.04 0.10 0.03
3M difference -0.15 -0.30 -0.17 -0.15 -0.02 0.13
p-value 0.26 0.15 0.24 0.04 0.08 0.03

Source: own calculations.

Table 12. Nowcast root mean squared errors (RMSEY guarterly GDP dynamics in Italy

PMI ESI ZEW

iMm 2M 3M |IM 2M 3M | IM 2M 3M
2007-2012f 0.72 0.70 0.7 092 0.89 085 102 1001

2007 | 0.49 0.46 0.44| 0.53 0.53 0.53| 0.74 0.75 0.76
2008 | 0.80 0.73 0.64 1.01 098 093 125 124 124

2009 1.33 131 1.28|1.7/7/ 166 156|183 1.82 1.81
2010 051 044 042 058 062 0.61 0.66 0.66 0.65

2011| 0.32 0.37 0.44| 0.13 0.15 0.18| 0.36 0.33 0.31
2012|035 035 0.33 050 0.60 0.62 047 043 042

Source: own calculations.
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Table 13. Results of the Diebold-Mariano significace test of nowcast error differences in Italy
(loss function based on MSE)

PMI-ESI PMI-ZEW ESI-ZEW
1M difference -0.32 -0.52 -0.20
p-value 0.00 0.00 0.08
2M difference -0.31 -0.54 -0.23
p-value 0.01 0.00 0.14
3M difference -0.27 -0.56 -0.29
p-value 0.00 0.00 0.14

Source: own calculations.

Table 14. Nowcast root mean squared errors (RMSE) guarterly GDP dynamics in Spain

PMI  PMI PMI |ESI ESI ESI
iMm 2M 3M | IM 2M 3M
2007-2012| 0.40 042 046 034 032 031
2007 | 0.15 0.15 0.13 | 0.08 0.06 0.06
2008 | 0.55 0.53 0.54| 0.64 0.60 0.56
2009 | 0.60 0.69 0.81 | 0.28 0.21 0.27
2010| 0.38 0.38 0.38 0.11 0.15 0.13
2011 | 0.18 0.12 0.15 | 0.33 0.28 0.26
2012| 0.30 0.34 0.35| 0.26 0.29 0.30

Source: own calculations.

Table 15. Results of the Diebold-Mariano significace test of nowcast error differences in Spain
(loss function based on MSE)

PMI-ESI
1M difference 0.05
p-value 0.00
2M difference 0.08
p-value 0.01
3M difference 0.11
p-value 0.01

Source: own calculations.
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Streszczenie

PROGNOZOWANIE BIE ZACE KWARTALNEJ DYNAMIKI PKB W STREFIE
EURO — ROLA WSKA ZNIKOW KONIUNKTURY

W artykule poréwnane zostaly zdalnbnajpilniej obserwowanych wskaikow
obrazupcych nastroje gospodarcze do dsieego prognozowania kwartalnej dynamiki
PKB w strefie euro i jej najwkszych pastwach czionkowskich. Analizowangkerelacje
krzyzowe oraz lidy prognoz poza prébwygenerowane z réwnazacowanych w oparciu
o regresg kroczicg w oknie statej diugai. Wyniki wskazyj, ze modele wykorzysyge
wskanik PMI Composite dgj na ogot najlepsze wyniki w strefie euro, Niemczech
Francji i Wioszech, podczas gdy diea dynamika hiszggkiego PKB jest najprecyzyjniej
prognozowana przez modele oparte na isikar ESI. Modele oparte na PMI generu;j
relatywnie najlepsze prognozy na pgkm kwartalu, a take w okresach wysokiej
zmienndci stép wzrostu PKB.

Stowa kluczoweprognozowanie bigce, wskaniki koniunktury



