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Statistical Investigation on Seasonal Adjustment of
Economic Time Series

Masatugu Isma

Among the available methods of seasonal adjustment for economic time
series, Census Method (National Bureau of Census, U.S.A.) has been considered
to be the most reliable one by many Japanese who have worked with such
series. But when Census Method is applied to the series with steep trend and
big cycle, occasionally it brings some unsuitable results. Although many of
the criticisms of Census Method and the approaches to evaluate its character-
istics have been published already, we tried some tests from our own stand--
point concerning with X-8, X-10 and EPA~1 (this method was designed'by
Economic Planning Agency of Japan and is one of the versions of Census
Method.).

1. Distortion in trend and cycle, seasonal variation and irregular component.

In Census Method, many types of moving average are used for smooth-
ing of data. But it is not reasonable to apply moving average to the
multiplicative model. Especially when the trend and the seasonal variation
(or trend and irregular component) are highly correlated, moving average
causes a large amount of distortion. Many of the economic time series of
Japan have the almost monotone increasing trends and the seasonal varia-
tions with a small peak at August and a great peak at December. Therefore
the distortion of this kind is not negligible.

In order to evaluate the order of it, using X-8, X-10 and EPA-1, we
tried the decomposition of the test series of which components T, S and
I were known, and got the following results.

The reproducibility of trend and cycle is passable, although some de-
fects are found; the phase shifting of cycle, the lack of smoothness, level up
and level down in trend (rectifier effect).

The separation of seasonal variation and irregular component is hope-
Jless. The series contains the larger amount of irregular component, the
more the distortion of seasonal variation increases.
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For the purpose of making the tendency of distortion clear, the follow-

ing test computation was carried out.

T (lgiven) S (given) |I (given)
Oo original test series
| |  1st decomposition
T1 ?1 }1
T Si I1 (St and I; are the results of the
| | |  1st decomposition)
|
O1 1st series
|
| ) | 2nd decomposition
Tse Sz Ig
{ {
—> T Sa Ia
| l |
O3 2nd series

The result of this test is that the distortion is accumulated more and
more in one direction, and in some cases, it seems to converge to certain
specific pattern. Fig. 10 shows the aspects of two different types of seaso-
nal variation are tending to the same shape according to the repetition of
computation.

The distortion of the irregular component has the specific pattern too.
Namely, in every correlogram of the irregular component in the result of
adjustment, the negative values appear at the point of two and eleven
months. It shows the over filtering of the frequencies corresponding to
these points.
2. The effect of successive approximation

In Census Method, the series are adjusted through the following steps,

0-T—-SI-S—TI->T—-HS[->S—TI->T—I1

From the methodological point of view, the sense of this successive ap-
proximation seems to be something different from the wusual one in
numerical computation because of the intervention of random variable. In
order to test whether this successive approximation was effective or not,
we tried twenty times repetition of it, checking the variation of the result
in each step, and found that the improvement of accuracy by this method
was not able to be expected.

The general aspect of the result is almost determined at the first ap-
proximation and the change in the successive steps is negligible small.

3. Stability of the results.

Usually the seasonal adjustment is carried out every year with each
economic time series. In this case, if the result varies with the length of
the data, we must always worry about the use of the seasonally adjusted
data.

Fig. 12, 13 show the seasonal variations computed with the Data of 7,
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8, 9 and 10 years length. In these Figures, we can see.that the order of
the distortion is not small and does not depend on the length of data but
only the characteristics of T, S and I in the test series.

In order to avoid the difficulties of Census Method, some of its versions
have been investigated in Japan. But it seems that the results are not
fruitful because the problems are more fundamental. Generally, the method
of seasonal adjustment should be valid methodologically and be reliable
practically.

Institute of Statistical Mathematics
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