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The Application of Seasonal Adjustment Methods to
Consumer Price Index for Ten Major Groups
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Statistics Bureau has adopted the U.S. Census Method X-11 as seasonal adjustment program to seven series
including “general index” and “general index excluding fresh food” in the Consumer Price Indices.

But adoption of the new version X-12ARIMA has prevailed recently to some economic series. This paper mainly

compares the X-11 and the X-12ARIMA from stability and optimality with seasonally adjusted results through these

programs for three series showing clear seasonality among ten major groups in the CPI.

Key words X-11, X-12ARIMA, Seasonal component forecast, ten major groups

X-11
X-11 X-12ARIMA

10 X-11 X-12ARIMA

10 10

17 4 28 ¥



(6) 10

12
12

12
X12-ARIMA
1995 1 2004

10
1999
X12-ARIMA
46 4096
10
AIC AICC

12

AIC

BIC

11
X-11 1996 2004
2.00 3.00
1995 2004 10
1995
10

(000)(000)  (333)(333)

AIC
(212)(011)  (212)(012) AIC

AR MA



63 2005 8 (105 116)

10
1100 1050
105.0
100.0
100.0
950
95.0
90.0
90.0
85.0 850
800 «, . q 800 - - =
g E] g g g S = g
104.0 1150
103.0 1100
102.0
1010 105.0
100.0 100.0
99.0 95.0
98.0
90.0
97.0
96.0 85.0
95.0 800 . . .
® Ed S S g
1100
1100
105.0
105.0
100.0
100.0
95.0 950
90.0 90.0
850 85.0
80.0 80.0
& & & E s




(6) 10

1050

1000

95.0

90.0

80.0

1995
1997
1999
2001
2003

105.0

100.0

90.0

85.0

1995
1998
2001
2004

X-11
X-12ARINA  (212)(011) (212)(012)
2004 12

105.0

100.0

95.0

1995

1998
2001
2004

105.0
100.0
95.0
90.0
85.0

80.0
5

<

X-12(212)(011)

X-11

X-12(212)(011)
10

X-12ARIMA

10

X-12(212)(012)

X-12
X-12(212) (011)

AIC
1995 1
X-12(212)(012)
X-11 X-12
X-12(212)(012)
X-11
X-11
(212) (011) (212)(012)

X-12ARINMA



104.0
102.0
100.0

98.0

94.0
92.0
90.0
88.0

960 —

1995

—X11
——X12(212)(011)
X12(212)(012

1998
2001
2004

63

2005

8 (105 116)

105.0

100.0

95.0

85.0

80.0

900 |-

‘%

—x11
—— X12(212)(011)
X12(212)(012

X-11

1994

2004

X-12ARINMA(212) (011)

12
12

10

X-11

1994 2003 12 1994
12 2004 11 1995

X-11 2004

10 11 -0.1 2004

104.0
1020 |
100.0
98.0
96.0
940
920
900
88.0
86.0

1995
1998

2001

—x11
—— X12(212)(011)
X12(212)(012)

2004

X-12ARINMA(212) (012)
1 2004

3.00
1994
12

2004 12
2004
0.2

12

2004
13

0.1
0.0



(6) 10

X-11

X-11 X-12ARIMA(212) (011)

2004

X-11 2004 2004 12
2004 0.3 2004 10 -0.3
0.1 2004 11 ~0.1 2004 -0.2
X-12ARIMA(212) (011)
X-12ARIMA(212)(012)  X-11
X-11 2004 2004 12
2004 -0.1 2004 10 0.1

X-12ARIMA(212)(012)  X-12ARIMA(212)(011)

X-12ARIMA

X-12ARINMA(212) (012)
X-11

2004
2004

12
0.0

0.0
X-11

X-11  X-12ARIMA
X-11

2004.01 2004.02 2004.03 2004.04 2004.05 2004.06 2004.07 2004.08 2004.09 2004.1 2004.11 2004.12
199401 2003.12
1994.02 2004.01 01
1994.03 2004.02 01 0.0
1994.04 2004.03 01 0.1 0.0
1994.05 2004.04 01 0.1 0.0 -01
1994.06 2004.05 01 01 0.0 0.0 0.0
1994.07 2004.06 01 01 0.0 0.0 0.0 0.0
1994.08 2004.07 01 01 0.0 0.0 -01 0.0 0.1
1994.09 2004.08 01 0.1 0.0 0.0 -0.1 0.0 01 01
1994.10 2004.09 01 0.1 0.0 0.0 -01 0.0 01 01 0.0
1994.11 2004.10 01 01 0.0 0.0 -01 0.0 0.0 02 0.0 -01
199412 200411 01 0.1 0.0 0.0 -0.1 0.0 0.0 02 0.0 0.0 0.0
199501 2004.12 01 0.1 0.0 -0.1 -01 0.0 01 02 0.0 -01 -01 0.0




X-12(212) (011)

63

2005

8

199401 2003.12

1994.02 2004.01

2004.01

199403 2004.02

01

2004.02

1994.04 2004.03

01

199405 2004.04

01

199406 2004.05

01

199407 2004.06

01

2004.09

1994.08 200407

02

199409 2004.08

01

199410 2004.09

01

199411 2004.10

01

199412 200411

01

199501 2004.12

01

X-12(212) (012)

199401 2003.12

1994.02 2004.01

2004.01

1994.03 2004.02

01

2004.02

1994.04 2004.03

01

200403

2004.04

1994.05 2004.04

01

1994.06 2004.05

01

2004.05

1994.07 2004.06

01

1994.08 2004.07

01

1994.09 2004.08

01

199410 2004.09

01

2004.09

199411 2004.10

01

200411

199412 200411

01

199501 2004.12

01

2004.12

(105

116)



(6) 10

X-11

200402 | 200403 | 2004.04 | 200405 | 200406 | 200407 200411 | 2004.12

199401 200312

1994.02 2004.01

199403 2004.02 02

1994.04 200403 03

1994.05 2004.04 03

199406 2004.05 03

199407 2004.06 03

1994.08 2004.07 03

1994.09 2004.08 03

199410 2004.09 03

199411 2004.10 03

199412 2004.11 03

199501 2004.12 03

X-12(212) (011)

2004.02 2004.03 2004.04 2004.05 2004.06 2004.07 2004.11 2004.12

199401 2003.12

1994.02 2004.01

1994.03 200402 01

1994.04 2004.03 01

1994.05 2004.04 02

1994.06 2004.05 02

1994.07 2004.06 02

1994.08 2004.07 02

1994.09 2004.08 02

199410 2004.09 02

199411 2004.10 02

199412 200411 02

199501 2004.12 02




63 2005 8

X-12(212) (012)

199401

1994.02

2003.12

2004.01

2004.01

2004.02

200403 | 2004.04

2004.05 2004.09 200411 | 2004.12

1994.03 2004.02 02
1994.04 200403 02
1994.05 2004.04 03
1994.06 2004.05 03
1994.07 2004.06 03
1994.08 2004.07 03
1994.09 2004.08 03
199410 2004.09 03
199411 2004.10 03
199412 200411 03
199501 2004.12 03

X-11

199401

1994.02

2003.12

2004.01

2004.01

2004.02

200403 2004.04

2004.05 2004.09 200411 2004.12

1994.03 2004.02 -0.1
1994.04 2004.03 00
1994.05 2004.04 00
1994.06 2004.05 -01
1994.07 2004.06 -01
1994.08 2004.07 -0.1
1994.09 2004.08 -0.1
199410 2004.09 -0.1
199411 2004.10 -01
199412 200411 -01
199501 2004.12 -0.1

(105

116)



(©)

10
X-12(212) (011)
2004.01 2004.02 2004.03 2004.04 2004.05 2004.06 2004.07 2004.08 2004.09 2004.1 2004.11 2004.12
199401 2003.12
1994.02 2004.01 0.0
1994.03 2004.02 0.0 0.0
1994.04 2004.03 0.0 01 -01
1994.05 2004.04 0.0 01 -0.2 03
1994.06 2004.05 0.0 01 -0.1 03 -0.1
1994.07 2004.06 0.0 01 -01 0.2 -01 0.0
1994.08 2004.07 0.0 01 -0.1 0.2 -01 0.0 -01
1994.09 2004.08 0.0 01 -0.1 0.2 -0.1 0.0 0.0 0.0
199410 2004.09 0.0 01 -01 0.2 -01 0.0 0.0 0.0 0.0
199411 2004.10 0.0 01 -0.1 02 -01 0.0 0.0 0.0 0.0 0.0
199412 2004.11 0.0 01 -0.1 02 -0.1 0.0 0.0 0.0 0.0 0.0 0.0
199501 2004.12 0.0 01 -0.1 02 -01 0.0 0.0 0.0 0.0 0.0 0.0 0.0
X-12(212) (012)
2004.01 2004.02 2004.03 2004.04 2004.05 2004.06 2004.07 2004.08 2004.09 2004.1 2004.11 2004.12
199401 2003.12
1994.02 2004.01 0.0
1994.03 2004.02 0.0 0.0
1994.04 2004.03 0.0 0.0 -01
1994.05 2004.04 0.0 0.0 -0.1 0.2
1994.06 2004.05 0.0 0.0 -0.1 01 0.0
1994.07 2004.06 0.0 0.0 -0.1 01 0.0 0.0
1994.08 2004.07 0.0 0.0 -0.1 01 0.0 0.0 0.1
1994.09 2004.08 0.0 0.0 -0.1 01 0.0 0.0 01 0.0
199410 2004.09 0.0 0.0 -0.1 01 0.0 0.0 0.1 0.0 0.0
199411 2004.10 0.0 0.0 -0.1 01 0.0 0.0 0.1 0.0 0.0 0.0
199412 2004.11 0.0 0.0 -0.1 01 0.0 0.0 01 0.0 0.0 0.0 0.0
199501 2004.12 0.0 0.0 -0.1 01 0.0 0.0 0.1 0.0 0.0 0.0 0.0 -01

X-11

X-12 (212)(011)

X-12 (212)(012)

0.051

0.069

0.075

0.160

0.086

0.097

0.029

0.061

0.035




63 2005 8 (105 116)

10
X-11
X-12ARINA(212) (011)  X-12ARINMA(212)(012)
Zt Zt Z't Z't
Zut
Xt Z't Z'"t N
Z; 1995 2004 12

X-11 X-12ARINMA(212) (011) X-12ARIMA(212) (012)
X-11
X12
X-11 X-12ARINMA(212) (012) X-12ARINMA(212) (011)
X-11 X-12ARINMA(212) (012)
X-12ARINMA(212) (012) X-12ARINMA(212) (011) X-11
X-12ARINMA(212) (012) X-11
X-11

X-12ARIMA(212) (012)

X-12ARINMA(212) (011)
X-11 X-12ARIMA(212) (011)
X-12ARINMA(212) (011)
10



(6) 10
X11 X12ARIMA (212)(011) X12ARIMA (212)(012)

0.018 0.022 0.022
0.044 0.045 0.044
0.027 0.025 0.023

10

X-11 X-12ARIMA
10
X-11 X-12ARIMA
X-11 X-12ARIMA X12ARIMA

X-11



