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&" "l Figure 1: Euro area deficit (4) / surplus (-), billions of euro: ESA95 annual and quarterly figures

$| (bars, quarterly shown as 4-quarter moving sum) and monthly cash deficit (solid line in right panel,

/AB: 8559 12-month moving sum).
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The general consensus about this type of models is to allow the components of the same type
to interact among them for different time series, but to be independent of any of the components of

different types. For example, trends are related among them, but are independent of the seasonal
components. A model for each of the components has to be set up in a State Space framework, and

a full model may be built by block concatenation of the individual components. The full model

may be written in it.sFt.at.e Space forrrlas in equations (2) to (4) (see Harvey, 1989)

Xt = Px¢_1+ Ewy (2)
Zt H =3
= X + (3)
w H" Vi
where
wie ~ N(0,Ew, ), ee ~ N(0,Zc), v ~ N(0,3y,) (4)

L The system matrices @, E, H and H" in equations (2)-(3) include the particular definitions ol

he Components (see below) and all the vector noises have the usual Gaussian properties with zer

mean and constant covariance matrices (e; and v; are correlated among them, but both are inde-
pendent of w;). The particular structure of the covariance matrices of the observed and transition

noises defines the structures of correlations among the components across output variables.
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The general consensus about this type of models is to allow the components of the same type

The particular I;tructure of the system mat.riceslin system (2)-(3) is as follows. Let m be the

number of variables z; and u; altogether; T and 0 are m x m identity and zero matrices, respectively.

Then ® is a matrix formed by the block concatenation of the matrices

I T cos % sin % )
by = , By = - ok @I k=1,2,..., 6 (5)
. AR 2Tk
0 I sing5-  Cos T3

E is an identity matrix of appropriate dimension and

=1010...10} (6)
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The general consensus about this type of models is to allow the components of the same type

There are several additional steps to carry out when the original flow variables are to be used,

in order to address theltime aggregation probleml It the original data is used, then the seasonal

component is compulsory and in our particular case such component is considered independent
across countries as it is assumed to reflect country-specific institutional arrangements. ¢ In order
to set up a model in which the temporal aggregation is taken into account explicitly a,
rariable has to be defined.

A first step is setting up model (2)-(3) including the first observation equation into the state
vector. The second step consist of adding a cumulator variable to this model to guarantee accounting

consistency within the year. This cumulator variable is defined as:

o 0, t = every January (Monthly data) / first quarter (Quarterly data) 7
e 7
1, otherwise

Thusrhe model turns out to be: I

Zt C',g I HeP Zr_1 1 H [
= + (8)
Xt 0 D X1 0 E Wi
it I 0 Ay (1]
11 0 H* X I

It is worth noticing that this model has one time varying system matrix due to the introduction

of the cumulator variable. Once more, four versions of the model are estimated.
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! " + Figure 2: Euro area deficit (4) / surplus (-), billions of euro: anticipation of the fiscal recovery
that started in 2004. Alternative methods: annual random walk (ARW), mixed-frequency model
" " MS2 and EC. Quarterly figures and projections shown as 4-quarter moving sums.
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Table 2: Current-year forecasts (full year forecasts): forecasting quarterly ESA95 figures with the

different models. RMSE ratios to annual random walk and Diebold-Mariano tests.

BRMSE ratio of model to annual random walk

QRW Model Model Model Model Model Model —Model Model
MS1 MS2 MS3 MS4 Fl F2 F3 F4
0.68 0.48 0.51 0.46 0.48 0.47 0.53 0.71 0.53

Dieblod Mariano test

ARW QRW MS1 MS2 =3 MS4 F1 F2 F3
QRW e T - — — — — = — = <=
Model MS1 | -3.41%*%* 2 2AHF z -

Model MS82 | -3.47F+* -1.77* 0.61 — — = — = <=
Model MS3 | -3.56%F** -2.61%* -0.58 -0.89

Model MS4 | -3.78%**  _2.00%* 0.06 -0.36 0.32 =

Model F1 | -3.77%%%  _2.66%** _0.11  -052 024  -0.20

Model F2 | -3.40%++  _2.80%+ 087 030 127 064 141

Model F3 -1.70* 0.20 127 114 141 129 129 100

Model F4 | -3.41%%%  _152 067 031 108 067 079  -0.02 -1.27
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Table 3: One-quarter-ahead forecasts: forecasting quarterly ESA95 figures with the different mod-

els. RMSE ratios to gquarterly random walk and Diebold-Mariano tests.

RMSE ratio of mixed-frequency model to quarterly random walk
Model MS1  Model MS2  Model MS3  Madel MS4 Model F1 Model F2  Model F3  Model F4
0.65 1.14 0.65 0.73 0.61 0.68 0.62 0.74
Dieblod Mariano test
QRW Model MS1  Model MS2  Model MS3  Model MS4  Model F1 Model F2 Model F3
Model MS1 | -2.57+* — — — — — — —
Model MS2 0.92 RIS R — — — — — —
Model MS3 | -2.75%* 0.03 -3.6R%F — — — — —
Model MS4 -1.82% 0.94 -3 6% 0.94 — — — —
Model F1 -2.83%*%* -0.58 -3.61FFH -0.64 -1.24 — — —
Model F2 -2.63%* 0.44 S3.07HE 0.53 -0.44 1.29 — —
Model F3 -2.82%** -0.28 S3.TREER -0.41 -1.11 0.11 -0.67 —
Model F4 -2.08%* 0.93 ~3.05%+ 1.31 0.17 1.48 0.76 1.82%
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