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Correction of calendar effects and signal extrac-
tion in short-term time series in Eustat

The methodology used in EUSTAT to correct calendar and seasonal effects and
the extraction of the trend-cycle in short-term time series follows the recom-
mendations by Eurostat detailed in [6] and is in agreement with the methodology
used by the main statistical offices around the world.

The correction of calendar effects and signal extraction of different short-term
statistics 1s carried out by applying the methodology based on ARIMA models
implemented in the software TSW developed by Gianluca Caporello and Agustin
Maravall [4]. This programme is the Windows version, with some modifications,
of TRAMO and SEATS [9], developed by Victor Gémez and Agustin Maravall.
The TSW programme can be downloaded free of charge from the Banco de
Esparia web page *.

This document is mainly based on [20)].
Linearization of raw series

TRAMO (‘Time Series Regression with Arima Noise, Missing Observations and
Outliers’) is a programme for the estimation, prediction and interpolation of regres-
sion models with unobserved values and ARIMA errors that enables the modelling
of different types of anomalous values or ‘outliers’.

Given the raw series z = (z1, ..., zr), TRAMO adjusts the regression model
z=yl+x, Vt=1,..,T, (1)

where ' = (1, ..., Bk) is the vector of regression coefficients, y; = (yis, ..., Yt)
includes the K regression variables and z; follows an ARIMA general process of
the type,

6(B)5(B)a, = 0(B)e:, (2)

where B is the backshift operator, ¢(B), 6(B) and 0(B) are polynomials in B and
the innovations ¢; are supposed to be a white noise N (0, 0?) process for Vt.

The polynomial 6(B) contains the unit roots derived from the differences both from
the regular part and the seasonal part, ¢(B) is the polynomial with the stationary

thttp://www.bde.es/servicio/software/tsw.htm.
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autoregressive roots and 0(B) denotes the (invertible) moving average polynomial.
It is supposed that polynomials are multiplicative of the form:
0(B) = (1-B)'(1-5°)",
#(B) = (14+¢»B+...+¢,B)(1+ P, B*+ ...+ PpB*T), (3)
0(B) = (14+6,B+..+0,B9)(1+6,B°+..+0pBQ),

where s denotes the number of observations per year. The model may contain
the constant i which includes the mean of the differentiated series 6(B)z; that, if
significant, will be the constant regression term (i.e., y;; = 1 for V¢ = 1,...,T)).

The regressors y; = (Y, ..., Yxt) can be classified as:

1. Regressors specified by the user to include the effects of holidays, variables
that are highly correlated with z; that improve the adjustment, etc.

2. Regressors generated automatically by TRAMO to include the effects of work-
ing days, the effect of Easter and intervention variables of the type:

= Dummy variables.

Any type of sequence of ones and zeros.

1/(1 — éB) of any sequence of ones and zeros with 0 < § < 1.

1/(1 — 0,B*) of any sequence of ones and zeros where 0 < §, < 1.

1/((1 — B)(1 — B®)) of any sequence of ones and zeros.
Once the model is specified, TRAMO:

1. estimates by maximum likelihood (or conditional or unconditional least squares)
all the parameters of the selected model (both from the regression and the
general ARIMA model);

2. detects and corrects anomalous observations or ‘outliers’ (additive, transitory
or level shift);

3. provides predictions of the series with their corresponding mean square error;

4. optimally interpolates the non observed values and calculates the mean square
errors.

TRAMO has an option that carries out the treatment of ‘outliers’ and identification
of the ARIMA model automatically. The methodology used is described at [13],

[7]. [8]. 9], [10] y [11].

Signal extraction from linearized series

2



Eustat

EUSKAL ESTATISTIKA ERAKUNDEA
INSTITUTO VASCO DE ESTADISTICA

The software SEATS ('Signal Extraction in Arima Time Series') decomposes time
series in unobservable components or signals, following a method based on ARIMA
models developed for seasonal adjustment of economic time series (see, e.g. [5],

[2], [3]. [14], [1] y [15]).

TRAMO provides SEATS with the original series, the non stochastic effects it has
estimated (‘outliers’, effects of working days and Easter, intervention variables,

etc.), the linearized series (previously interpolated, if required), i.e., z; in (1), and
the ARIMA model estimated in (2).

SEATS additively breaks down 2 the linearized series x,, which follows the specified
model in TRAMO, in the following components:

1. x,: trend-cycle component. The trend includes long term or low frequency
movements, whose period is over 32 quarters (8 years). The cyclical com-
ponent includes oscillations with a duration of between 2 and 8 years. Given
the difficulty in discriminating between trend and cyclical oscillations, it is
common to work with a mixed trend and cycle component.

2. xg: seasonal component. Includes periodical or quasi-periodical movements
with a duration equal to or less than one year.

3. x.: transitory component. This is a seasonal component with zero mean that
captures transitory fluctuations that should not contaminate the trend-cycle
and seasonality and do not follow a pattern of white noise.

4. x4 irregular component. It refers to the white noise movements that distort
the linear relation between the observed series and their structural compo-
nents of trend-cycle and seasonality.

The decomposition method used in SEATS breaks down the series x; in orthog-
onal components that, except for the irregular component, satisfy the canonical
property (impossibility of extracting a series of additive white noise from the com-
ponents, therefore increasing their stability). Details of the methodology used may
be consulted at [16], [17], [18], [19] and [12].

2The multiplicative break down is changed to additive by applying logarithms to the
original series.
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