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Introduction

A time series of original estimates, 3; can be decomposed into trend, seasonal and irregular
components, y; = T; X s; X 7;. Seasonally adjusted estimates are derived by estimating and
removing the seasonal component §;, to give S4, = y¢/$;. Trend estimates are derived by
smoothing the seasonally adjusted estimates. Official government statistical agencies typically
derive seasonally adjusted time series using a univariate approach. This most commonly used
approach is X12ARIMA (Findley et. al, 1998). Some agencies do not publish trend estimates
due to revisions at the current end of the time series. This paper considers a multivariate
approach to improve revisions of the trend estimates.

Framework

Filter based seasonal adjustment packages use symmetric filters in the middle of the time series
and asymmetric filters at the beginning and end of the time series. The design of asymmetric
filters includes an implicit projection of the data. An alternative approach is to use ARIMA
models to forecast future values at the current end of the series, ie. X12ARIMA. Typically,
current approaches focus on individual series and do not use external information in the seasonal
adjustment or trending process. Cointegration and error correction models proposed by Engle
and Granger (1987) are considered to predict the underlying long run relationship between
multivariate time series. We apply a vector autoregressive error correction model (VAR-ECM),
Johansen (1991). The general framework is given by
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where X; is a time series, 3 is the long run coefficient, « is the error correction coefficient, and I"
captures the short term dynamics of the series. Our proposed approach has initially considered
the improvement in the revisions of trend estimates. This can be achieved by a) seasonally
adjusting all series by an X11 framework, b) using a VAR-ECM model to forecast seasonally
adjusted estimates, ¢) apply trend filters to the forecast seasonally adjusted estimates. This is
done using an appropriate choice of time series.

Results and conclusion

We illustrate this approach using a target time series of employed and unemployed persons
in relation to other time series of not in the labour force and a job vacancy advertisments
(www.anz.com). Results for unemployed persons are plotted. Figures a) and b) show that
using a VAR-ECM approach detects turning points earlier. Figures c¢) and d) show that on
average revisions to the trend are reduced where - - -- represents no forecasts, — represents
univariate forecasts, and — - — - —- represents VAR-ECM forecasts.



Advantages of the VAR-ECM approach are that the direction of the trend at the current end
is improved when a turning point occurs. Disadvantages are that analysis is needed to ensure
cointegration relationships. Future work will look at improving seasonally adjusted estimates
and allowing evolving and lagged cointegration relationships.

480 490 500 510
470 480 490 500 510

(a) Turning point in trend (VAR- (b) Turning point in trend (uni-
ECM). Initial to final. variate). Initial to final.

lags lags
(¢) Average absolute percentage (d) Average absolute percentage
revision at current end (trend). revision to benchmark (trend).

REFERENCES

Engle and Granger (1987) Cointegration and error correction: Representation, estimation and
testing. Econometrica, 55, 251-276.

Findley, D.F., Monsell, B.C., Bell, W.R., Otto, M.C. and Chen B. (1998). New Capabilities
and Methods of the X-12-ARIMA Seasonal-Adjustment Program. Journal of Business and
Economic Statistics, Vol. 16, No. 2., 127-177.

Johansen S. (1991) Estimation and hypothesis testing of cointegration vectors in Gaussian
vector autoregressive models, Econometrica, 59, 1551-1580.

RESUME

L’ajustement saisonnier des statistiques officielles de gouvernement est effectué individu-
ellement sur la série chronologique univariable pour dériver des évaluations corrigées des vari-
ations saisonnicres et de tendance. A la fin courante de la série chronologique, ces évaluations
seront mises a jour en tant qu’évaluations originales additionnelles deviennent disponibles. Cet
article explore un cadre multivariable pour améliorer des évaluations de série chronologique, en
termes de propriétés de révision. Une comparaison entre ['univarate et les résultats multivari-
ables est donnée.



