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Seasonality and Seasonal Switching Time Series Models

In the recent X-12-ARIMA program developed by the United States Census
Bureau for seasonal adjustments, the RegARIMA modeling has been extensively
utilized. We shall discuss some problems in the RegARIMA modeling when the time
series are realizations of non-stationary integrated stochastic processes with fixed
regressors.

We propose to use the seasonal switching autoregressive moving average
(SSARMA) model and the regression SSARMA (RegSSARMA) model to cope with
seasonality commonly observed in many economic time series. We investigate the
basic properties of the SSAR (seasonal switching autoregressive) models. We argue
that the phenomenon called “spurious seasonal unit roots” could be an explanation for a
good fit of the seasonal ARIMA models to actual data. Some results of economic data

analyses are reported.
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[00 000000000000 0000000000Ob000000o00o0oDo0oDoo0oD 20000
oobooooooboooooooobbooooooon

ooooog AR(4) o?
02000  101.34 (10.71)  0.62 (4.25) 5.46
03000 106.65 (20.36) 0.67 (4.78) 3.49
04000  118.82 (94.56) 0.64 (4.29) 5.60
01000 101.16 (315.85) 0.43 (2.37) 8.03

AIC=500.53
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0000000000000000000000000000000 1975000000
00 200000000000000000000000000000000000 1000
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010000000

00 RegSSAROOOOOO0 s =p,bj=b 00 o; =0 (i=1,---,4) 000
0000000000000000000 ARM)00000000000000000

0000
(4.2) yi = 10536 + 0.93y;, + 2.64v; .
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020000000000
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RN 20.06 | 34.56 | 206.01
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000000000000000000000000000
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gbobooboobuooobooboobbonoboobobooboobd
gboboboobobobobobobobobobobobobobobobooobag
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[00 000000000000 0000000000b000000o00o0oDo0Doo0oD 20000
oobooooooboooooooobbooooooon

2

00000 AR (12) o
10 98.37 (364.72)  -0.27 (-0.95) 0.62
20 98.02 (145.92) 043 (1.63) 1.79
30 100.67 (192.88)  0.27 (0.81) 1.60
40 100.00 (307.82) -0.31 (-1.07) 1.27
50 99.93 (353.34) -0.42 (-1.61) 0.87
60 102.56 (244.79)  0.41 (1.57)  0.65
70 104.87 (146.02) 0.81 (4.91) 0.36
8 [0 104.55 (177.18)  0.71 (3.68)  0.44
90 10148 (384.41) -0.02 (-0.07) 0.34
100 98.55 (377.21)  -0.07 (-0.22) 0.35
110 95.51 (325.18) -0.08 (-0.11) 0.60
120 97.94 (321.35)  -0.04 (-0.04) 0.64
AIC=429.43
o5 000o0ooono
O f_obzz % (i — )?

10 -0.18 | 0.67 3.37

20 0.95 2.20 4.76

30 0.46 1.72 0.22

40 -0.43 | 1.40 0.04

50 -0.44 | 1.05 0.08

60 0.32 | 0.78 5.53

70 0.84 1.04 21.75

8 [ 0.64 | 0.89 18.87

90 -0.01 | 0.34 1.64

100 | -0.02 | 0.35 2.72

110 | -0.05 | 0.61 22.00

120 | -0.02 | 0.64 5.15

00 2.06 | 11.68 86.12
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70  104.74 (136.46)  0.55 (4.88) 0.57
80  104.49 (93.44)  0.55 (4.88) 0.57
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