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Data

Sales data are derived from the Value Added Tax (VAT) ,
system. Firm

VAT Instantaneous Information System (Sll, Sistema
Inmediato de Informacion):

« Fully digital, ingrained in the firms’ invoicing systems.
« Operates on a continuous time basis.

« Each firm has a tax account with the Tax Agency = periodic
settlement.

The system provides daily data for sales, AOT. * Firm
Operates as a reservoir = (usually) upward revisions. B
Revisions stabilize ~10d after reference day.

Tax
Agency

Coverage ~70% of the Spanish total firms turnover.

Short homogeneous time series (since 2017:07). Longer but
Inhomogeneous time series is also availabe (since 2010).
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Seasonal adjustment: econometric methodology

. ;Bilc)omplete methodology has two steps (Hillmer et al., 1983; De Livera,

 Step 1: Pre-preprocessing (linearization)

* Intervention analysis by means of exogenous deterministic variables designed to
control for the presence of outliers and specific calendar effects that, due to their
moving nature, do not fit into the structural representation considered by TBATS.
This analysis is a preprocessing step of the observed series that renders it suitable for

TBATS: y =z - xb.

 Step 2: Unobserved components model (TBATS)
* The pre-processed time series is decomposed into: trend-cycle (cp), seasonality (s)
and a stationary innovation (u):y=p + s + u.
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Seasonal adjustment: econometric methodology
Step 1: Pre-processing

Zy = ,th + 04} + alt + Zigzl Zfl:l []/] sin (zjﬂ't) n (p] COS (Zjﬂt)] n e, [1]

m; m;i

» 2. (log-transformed) observed variable.

* X mdeterministic (dummy) variables linked to the bank holidays and to the inexact periodicity
of the monthly seasonality.

« m;: periodicity of the i-th seasonal component: weekly, monthly and yearly with periodicities:
7d, 30.4375d and 360.25d.

* k;: number of harmonics for each seasonal component.
« e; Gaussian error term.

 Model [1] Is a regression-based approximation to TBATS
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Seasonal adjustment: econometric methodology

* We follow the TBATS structural approach of De Livera et al. (2011).
e TBATS stands for:

* Trigonometric representation of seasonality.

e Box-Cox transformation.

* ARIMA model for the irregular (remainder) component.

* Trend: very general structural representation that ranges from [(1) to 1(2).
» Seasonality: multiple seasonal patterns with possibly fractional periodicity.

* The model is cast in state space form and estimated via Kalman
filtering and numerical optimization methods (Nelder-Mead).
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Seasonal adjustment: econometric methodology
Step 2: Stochastic decomposition (TBATS)

* The TBATS model assumes that the linearized time series (y,) results from
the aggregation of three unobserved components: trend (p,), seasonality (s,)
and a stationary innovation (u,).

Ve =Dt T St T Uz
(1-¢B—-—¢,BP)u, = (1 —6,B —--—0,B%)e,
e ~1id N(O,v)

* The remainder follows a stationary and invertible ARMA model.

* It iIs much more than a simple added noise, since it is the stochastic input for
all the other components.

8
Eurostat, 9-11 March 2021 NTTS



/“ Agencia Tributaria

A

swww:agenciatrnibutaria.es™™
- RN y

Seasonal adjustment: econometric methodology
Step 2: Stochastic decomposition (TBATS)

Pt = Pe—1+ P ge—1 + A U,

gt =(1— Q)b+ geq + L us

¢ € [0,1]

 The trend consists of two elements:

* Level ~ I(1) + drift
* Drift ~ 1(0) or I(1)
The basic parameters are:
« Damping: ®
« Scale: a,
« Long run drift average: b
Depending on the combination of the parameters, the

trend behavior ranges from a linear trend to an I_?Z :
Including all the intermediate cases (e.g. I(1)+dritt).

The level and the drift share the same innovation,
appropriately scaled by a and [3, respectively.

The component that adds up to seasonality and
irregularity is:

CPt = Pi—1T P Ge—1 =D+ X U;

Eurostat, 9-11 March 2021 NTTS



: 1 1 AWWW:a ehci’a’tnibutaria.esA
/“ Agencia Tributaria Apagcnciatib <5

Seasonal adjustment: econometric methodology
Step 2: Stochastic decomposition (TBATS)

I .
_ (D) ,_2mj 2
>t = z St wj ==
=1 m; 0
. 2 7 14 21 28 35 42 49
I Seasonal sub-component (e.g. weekly). :

m: Periodicity in time units (e.g., days). It )
can be fractional (e.g, 365.25 days for the :
annual seasonality) ol

0 3.5 7 105 14 175 21 245 28 315 35 385 42 455 49

0 2.334.666.999.3211.69.3.98.6.318.640.9723.35.627.9@0.282.634.987.289.6141.944.2746.648. 8D

J: Basic frequency (j=1) and its harmonics :
(j>1). For each sub-componente TBATS ol /
considers up to k harmonics.

-2
0 1.753.55.25 7 8.78.0.52.251415.7%7.959.23122.734.86.25289.751.33.253536. 738 40.254243.785.57. 2449
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Seasonal adjustment: econometric methodology
Step 2: Stochastic decomposition (TBATS)

For each i (its index is dropped): Parameters (for each i):
cos(wj)  sin(w;)|[S; -1 [yl » [nitial conditions:
S] ¢ —sm(wj cos(w;) | |Sj,t-1

Sj 0
Sj,()

For each seasonal sub-component (e.g. weekly) we set k VAR(1) models.

The VAR(1) transition matrix is known and depends only on the frequency e Scale parameters:
(basic or harmonic, in rads). Y1

Given the initial conditions, the equation generates a deterministic seasonal VZ]

path.

These paths are buffeted by some shocks, linked to the common innovation ° Number of harmonics:
of the model. The size of the shocks is determined by the scale parameters. ]'=]..k
If both are zero, the seasonality becomes deterministic.

11
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Seasonal adjustment: econometric methodology

Results
3 k; )
2]t 2]t
Zy = Pxy + ap + aqt +Z yj sin + @;j cos + e
— o m; m;
i=1j=1
Monthly component
Basic effect Interaction with the weekends
End of Beginning End of Beginning
Holiday month of month  15th day month of month  15th day
B -1.40 1.67 0.50 0.40 1.24 0.65 0.67
t(B) -34.00 31.44 9.17 8.11 16.30 8.63 8.84

Note: The number of harmonics associated with each seasonal component (weekly, monthly
and annual) is 3, 9 and 5, respectively. These values are derived from the preliminary
estimate of a TBATS model applied to the original time series.
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Results by sectorial breakdown

e The firms included in the Immediate Information Supply System (Sll) are
classified according to their declared activity. The activities are classified
according to the epigraphs of the Economic Activities Tax (IAE).

e [or the purpose of data dissemination, firms are classified to four digits of the

NACE-2009 and are grouped, based on this classification, at 34 branches
level.
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Results by sectorial breakdown

Manufacturing industry
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Conclusions and future work

 The relevance and use of daily data has increased due to due to adverse
and sudden economic developments, like the one due to COVID-19
(European Central Bank, 2020).

« Seasonal adjustment (SA) of daily data is necessary. This task is notably
more difficult than in the case of monthly or quarterly data (Ladiray et al.,
2018).

 The application of the two-step of approach of De Livera et al. (2011)
provides sensible results, allowing a detailed sectorial analysis. In
addition, it can be used for forecasting.

« The Spanish daily sales data are timely, reliable and have a detailed
breakdown =» ideal for short-term monitoring.

 Future work: Comparison with alternative SA approaches (Ollech,
2018).
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