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Comparison of Seasonal Adjustment Methods to Income per Workers” Household on The Family
Income And Expenditure Survey

TAKAOKA  Nobuyuki
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X-11, X-12ARIMA, AIC MPD MAPR

The Statistics Bureau has adopted the U.S. Census Method X-11 as the seasonal adjustment procedure
for the Family Income And Expenditure Survey.

This paper mainly reports comparison of X-11 and X-12ARIMA from the view point of stability and
optimality by applying them to income data.

The calculation suggests that it is difficult to determine which method is superior since each evaluation
supported a different method or option. As for frequencies of seasonal adjustments, revising current data monthly
doesn’t necessarily provide smoother seasonally adjusted data.
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(011) (010) | (011) (011) | (011) (012) | (011) (111) | (011) (210)

X11 10147

X12ARIMAL | 7409 7405 7399 7395 7399
X12ARIMA2 | 7122 7114 7116 7116 7116
X12ARIMA3 | 7122 7114 7116 7116 7115
X12ARIMA4 | 7122 7114 7116 7116 7115
X12ARIMAS | 7126 7119 7120 7120 7120
X12ARIMAG | 7148 7137 7139 7139 7139
X12ARIMA7 | 7120 7112 7114 7114 7113
X12ARIMAS | 7121 7112 7114 7114 7114
X12ARIMA9 | 7120 7111 7113 7113 7113
X12ARIMA10| 7120 7112 7114 7114 7113

F2 [El—A 7T 3 AATBIT A% ARIMA ©5 /LD AIC fED Ehifig

Fl—4 7Y a 0% ARINA TFVICEDENE (R2E2810) AL, Q%K
0,1, (0,1, ) THRHEWEEZ E > TS, LLoETFLE0,1,1)(0,1,1) &2 1 ~10

FREE BRI 720 72O CHEAR M E L TR L TR 2 EI1ET %,
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1. FHERIEEOZEN
IR DR EVEIC OV T,
(1) ZFEFREMEZEE L, TOBRREKRE L BIZT O LIS AICR— R TOFREIE
RS EOREEZAL U T2 h3% Z+7- MPD (Maximum Percentage Difference) DA
(2) WHRAEBEEL, FlT —% 280 U TR Z LR U 72 BRI Rl COFETRER T
— AN EDORRESE ST 03% A7~ MAPR (Mean Absolute Percentage Revision)
D 2 OOEE T ZAT 272, 2O OFFEEITIWT IS /N SUVMEIE EZEEPED TR,

1 —()MPD (sliding span analysis)
(V-7 #EFR
[A—ARIMAE T /VZRBIT 58547 a X AMPDEIX FRLo B0 L 7ro7- (3 3),

(011) (010) | (011) (011) | (011) (012) | (011) (111) | (011) (210)

X11 1.37

X12ARIMAL | 1.47 1.41 1.47 1.45 1.45
X12ARIMA2 | 1.40 1.51 1.46 1.46 1.46
X12ARIMA3 | 1.43 1.44 1.44 1.44 1.44
X12ARIMA4 | 1.43 1.44 1.44 1.44 1.44
X12ARIMA5 | 1.46 1.45 1.45 1.45 1.45
X12ARIMAG6 | 1.49 1.50 1.50 1.50 1.50
X12ARIMA7 | 1.55 1.53 1.53 1.53 1.53
X12ARIMA8 | 1.51 1.50 1.50 1.50 1.50
X12ARIMA9 | 1.59 1.55 1.54 1.54 1.55
X12ARIMAIL0|  1.48 1.48 1.48 1.48 1.48

#3  [Al— ARIMA BT UZRIT K47 > a > MPD D Heifg

[Fl— ARIMA BT /LDE AT a A2k HENE (F3ZEHEHD) R EES MPD NWLEL
TWEDIZOD X-11 TH Y, FrUGEEWMERZ <L DIZO~BTh-o7-, —7,

Eﬂf&ﬂot#—x\@%5774W%%ﬁﬂ®%(WHH&)—(ﬁHH@)Tﬂ%

L7=®, ©, ELICHEGEEAZMNA7-200, W THo7z, FHZOITTXTOET /L THRAE
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X-11 L5 &, thOWTIOET MIBNTHMPD [ IA T v a v 2Nz 5T ERE
2o TWD, DEVEFTHEOENAL WS BFERCRE, IRBEDEREZZITITINEE
ZHNDRINCEBNT, ZHHDOF T g U NWPD ITITEEL KIFLTWDHEERD,
FZORERIE, A7V a N K S TEEVECENHD LW FERERL TS, Lo T
MPD DOZEMZERT 2D ThiuE, 47 a U EAEEICBK L2 ETIRET S0 END
HEFR D,
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1 — (2)MAPR (history analysis)

Q) -7 R
WIZ, [A— ARIMA BT /UZBIT HEA T a AL D MAPREIZ TRt ERB Y Lo iz
(F4),
(011) (010) | (011) (011) | (011) (012) | (011) (111) | (011) (210)

X11 1.14

X12ARIMAL | 0.78 0.79 0.78 0.80 0.78
X12ARIMA2 | 0.79 0.81 0.83 0.83 0.82
X12ARIMA3 | 0.80 0.82 0.84 0.83 0.82
X12ARIMA4 | 0.80 0.82 0.84 0.84 0.82
X12ARIMA5 | 0.81 0.83 0.84 0.83 0.82
X12ARIMAG | 0.88 0.88 0.89 0.88 0.88
X12ARIMAY 0.82 0.84 0.86 0.85 0.86
X12ARIMAS | 0.83 0.86 0.88 0.87 0.87
X12ARIMA9 | 0.82 0.85 0.88 0.87 0.87
X12ARIMA10| 0.84 0.87 0.89 0.88 0.88

#4  [Fl— ARINA BF /BT 5547 3 > D MAPR D Hris

[fl— ARIMA ET VDA T > a AN K DE N E (F4 ZHED) D&, MAPR M bEE L
TWeDIF@ThH o7, (1) DMPD TR HZEE L Tz X11 X MAPR Tidix b K& 7ol
Ehpol-, EOARINMA EFTLTHEOIFQLY 43%~46% w7 o7z, /e ipoT=@ ek
L ST OEBRW-ZDOMOF T 5 NTHONWTIE, IR X 2 BIT R 6T, [F—
ETNHAT T a URIOZET 10%~13% TH -7,

(2)—A ¥
MPD & VIR, OX-11 KD 2T X TOET /UTEBWNT, FHIE@X-12ARIMAL T
LEVENR EL TS, LAY a Y EAEEGEH L T b 00, IRE 7 7 A V4
AL TOWAO~MITtiE B L 720, QX W REEILR -T2 L E 25, ZNTHOX-11
K VITLERNTH 5, FEEROFFIHAE CIISHFTEMM 2 29 FMICEE L TkY, HHE%
FEIE U 7= 2RI L2203, (D O MPD [RlRR, RENC KD AT > 3 2 GHT 203N 5
HEEZD,

2. HEEFEFTHEMEOLENE (SETEER)

HEEFHEIREAE &1L, PRI 2 A4 (2003 4F) 12 A £ TOTF—# & L7ZEEO 44 (2004
) Offie LT, FRIIOFENAGFHZHEERLEITES (T 77400 d10ICH ) THRLT
RDIZHLDOTHD, £ LTI12 HETOT—XINEAH-T2F4E (2005 4F) (244 (2004 4F) OFT —
A e B0 AN C IR 20005 R B 1HETH LTHWELTWD, ZUNEITOFRHH
TOANFIE (F1EIOYE) Th b,
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TWbZeeEZLND ([8]p.21), TZTIDOWEILLDEE/NESLTHDIT, ZHITHFEI
M4 12 HAETEAOEFHETICEA 10 HTHOTL LTEHHET D L) ik (BEALE) 23
I, T O%E IR 29 R CTEE SN TS LW ) S THREETH 5,
SGEIEEL, 370 b8 1 BIOWEDYE L HNEDES & OERE D10, ZRHidiHE ]
29 M (348 N H) EEEL, TOKTAH%
(A) 2003412 HETE L, 2004 D7 —X |[ZHEEZRH TR E AW CGHAE L7256 (LUERT
BIATD 2004 4F- 1 A 53~12 H43AFRIKF)
(B) 200441 H2H 11 AETHA 1 AT H L TEE LTSS
(C) 2004412 A & L=t (BUE# : BATD 2005 4F 1 H 735K )
28T D 2004 H=0D 12 /A OZFEFEME TR L CTAhT, 20, BUTOHIEITE 1 ROKETT
BATOHE : (W)=(©)
ELTWDD, FHIFEHIM 2 B 28 H UGTO
Bl 51k - (W=>B)= ()
ERAT-GAICUETIC L 2B 82 BT L Vi 5 2 E N HER D 0 a s 4 5, 7k, WA, B
TEFFHETEH L T 2OX-11 & MAPR TLEMD RN ToA 7Y a 7 LO@X-11ARIMA 1 D
5250 ARIMA BT VOAEFH 618 TITo72,

2 — (1) k5
BRI TR LB LiroT- (FES5 FD1~FD2), FiEITHMER W) I 538542 H 5
ETRRLTNS,

Ox-11

L [2004/1] 2004/2| 2004/3| 2004/4] 2004/5] 2004/6| 2004/7] 2004/8| 2004/9| 2004/10] 2004/11| 2004/12
(A) 1975.01-2003.12 0.00%| 0.00% 0.00%| 0.00% 0.00%| 0.00% 0.00%| 0.00% 0.00% 0.00% 0.00% 0.00%
1975.02-2004.01 | -0.51%
1975.03-2004.02 | -0.45%] -1.02%
1975.04-2004.03 | -0.62%| -0.14%|] 0.28%
1975.05-2004.04 | -0.41%| -0.64%| 0.97%| -0.45%
1975.06-2004.05 | -0.40%| -0.58%| 1.09%| -0.22%| -0.38%
(B) 1975.07-2004.06 | -0.65%| -1.29%| 0.60%| -0.82%| -1.22%| 0.53%
1975.08-2004.07 | -0.74%| -1.21%| 0.36%| -0.62%| -0.94%| -0.13%| -0.78%
1975.09-2004.08 | -0.85%| -1.41%| 0.29%| -0.81%| -1.25%| 0.56%| -1.54%| -0.15%
1975.10-2004.09 | -0.86%| -1.42%| 0.33%| -0.81%| -1.24%| 0.56% -1.32%| 0.05%] -1.09%
1975.11-2004.10 | -1.03%| -0.84%| 0.47%| -1.02%| -1.37%| 0.55% -1.35%| 0.00%| -1.20%| -0.40%
1975.12-2004.11 | -0.95%| -0.66%| 0.41%| -1.17%| -1.53% 0.39%| -1.46% 0.01%] -1.07%| -0.15%| -0.55%|
© 1976.01-2004.12 || -0.93%|[ -1.60%| 0.30%|[ -1.12%f -1.51%| 0.40%| -1.43%|[ -0.01%| -1.20%|[ -0.40% —0.96%J| 4.37%

@X-11ARIMA (0,1, 1) (0, 1, 0) ET /L

L | 2004/1]| 2004/2| 2004/3] 2004/4] 2004/5] 2004/6| 2004/7] 2004/8| 2004/9( 2004/10| 2004/11] 2004/12
(A) 1975.01-2003.12 0.00%| 0.00%| 0.00% 0.00%| 0.00% 0.00%| 0.00% 0.00% 0.00% 0.00%| 0.00% 0.00%
1975.02-2004.01 | -1.50%
1975.03-2004.02 | -1.56%| -1.67%
1975.04-2004.03 [ -1.56%| -1.94%| -0.32%
1975.05-2004.04 | -1.33%| -2.49%| 0.07%| -1.68%
1975.06-2004.05 [ -1.26%| -2.34%| 0.31%] -1.35%| -1.88%
® 1975.07-2004.06 | -1.24%| -2.38%| 0.18%| -1.60%| -2.24%] 0.98%
1975.08-2004.07 | -1.20% -2.27%| 0.34%| -1.38%| -1.97%| 1.39%| -1.51%
1975.09-2004.08 | -1.27% -2.37%| 0.24%| -1.45%| -2.03%| 1.31%| -1.61%] 0.56%
1975.10-2004.09 | -1.27%| -2.35%| 0.27%| -1.41%| -1.99%| 1.38%| -1.49%| 0.71%| -0.66%
1975.11-2004.10 | -1.26%| -2.38%| 0.20%] -1.49%| -2.06%| 1.31%| -1.54%| 0.68%| -0.70%{ 0.89%
1975.12-2004.11 | -1.20%| -2.36%| 0.17%| -1.57%| -2.16%| 1.24%| -1.61% 0.71%| -0.50% 1.08%| 0.62%}

© 1976.01-2004.12 || -1.18%f -2.36%|| 0.19%]| -1.54%| -2.09%f 1.20%| -1.63%| 0.62%| -0.78%| 0.74%] 0.13°/d| 3.32%




(8) ZEHAE By & M EUN A~ H T 7= ZEiRIERE O il
#5 ETIREIC LA EEHEETEOZEEDOE (Z0D 1)
@X-11ARIMA (0,1, 1) (0,1, 1) EF /v
1 2004/1]| 2004/2| 2004/3| 2004/4| 2004/5| 2004/6{ 2004/7| 2004/8| 2004/9| 2004/10f 2004/11| 2004/12
(A) 1975.01-2003.12 0.00%| 0.00%| 0.00%| 0.00% 0.00%f 0.00% 0.00% 0.00%f 0.00% 0.00% 0.00% 0.00%
1975.02-2004.01 -1.60%
1975.03-2004.02 -1.52%] -1.59%
1975.04-2004.03 -1.58%| -2.03%| -0.48%
1975.05-2004.04 -1.36%| -2.43%| -0.08%| -1.49%
1975.06-2004.05 -1.28%| -2.26%| -0.11%| -1.14%| -1.66%
(B) 1975.07-2004.06 -1.29%| -2.34%| 0.01%| -1.45%| -2.08%| 1.01%
1975.08-2004.07 -1.26%| -2.24%| 0.15%| -1.23%| -1.82%| 1.25%] -1.52%
1975.09-2004.08 -1.35%| -2.37%| 0.00%| -1.38%| -1.98%| 1.45%| -1.79%| 0.67%
1975.10-2004.09 -1.35%| -2.36%| 0.02%| -1.35%| -1.95%| 1.52%| -1.69%| 0.81%| -0.61%
1975.11-2004.10 -1.34%| -2.40%| -0.05%| -1.44%| -2.04%| 1.43%| -1.75%| 0.76%| -0.68%] 1.14%
1975.12-2004.11 -1.27% -2.37%| -0.09%| -1.53%| -2.15%| 1.33%| -1.85%| 0.78%| -0.58%] 1.31% O.85%|
(@) 1976.01-2004.12 -1.24%| -2.36%| -0.06%|| -1.49%| -2.05%| 1.29%| -1.85%| 0.68%| -0.78%| 0.92% O.28°/d| 3.42%
@X-11ARIMA (0,1, 1) (0,1, 2) EF /L
1 2004/1]| 2004/2| 2004/3| 2004/4| 2004/5] 2004/6{ 2004/7| 2004/8| 2004/9] 2004/10{ 2004/11| 2004/12
(A) 1975.01-2003.12 0.00%| 0.00%| 0.00%| 0.00% 0.00%f 0.00% 0.00% 0.00%f 0.00% 0.00% 0.00% 0.00%
1975.02-2004.01 -1.68%
1975.03-2004.02 -1.21%| -1.61%
1975.04-2004.03 -1.18%| -2.66%| 0.04%
1975.05-2004.04 -0.97%| -2.31%| 0.27%| -1.60%
1975.06-2004.05 -0.90%| -2.16%| 0.47%| -1.27%| -1.65%
(B) 1975.07-2004.06 -0.90%| -2.24%| 0.55%| -1.59%| -2.11%| 0.98%
1975.08-2004.07 -0.86%| -2.13%| 0.78%| -1.36%| -1.82%| 1.46%| -1.91%
1975.09-2004.08 -0.94%| -2.24%| 0.67%| -1.44%| -1.89%| 1.33%| -2.07%| 0.74%
1975.10-2004.09 -0.92%| -2.20%| 0.73%| -1.38%| -1.85%| 1.38%| -1.99%| 0.84%| -0.62%
1975.11-2004.10 -0.90%| -2.24%| 0.65%| -1.48%| -1.94%| 1.30%| -2.05%| 0.80%| -0.67%] 0.95%
1975.12-2004.11 -0.84%| -2.22%| 0.61%| -1.58%| -2.06%| 1.21%| -2.09%| 0.84%| -0.54%] 1.19% 0.53%|
(©) 1976.01-2004.12 -0.87%| -2.26%| 0.61%| -1.59%| -2.03%| 1.13%| -2.22%| 0.67%| -0.81%| 0.75% —0.06%J| 3.74%
@X-11ARIMA (0,1, 1) (1,1, ) EF /L
1 2004/1]| 2004/2| 2004/3| 2004/4| 2004/5] 2004/6{ 2004/7| 2004/8| 2004/9] 2004/10f 2004/11| 2004/12
(A) 1975.01-2003.12 0.00%| 0.00%| 0.00%| 0.00% 0.00% 0.00% 0.00%| 0.00%| 0.00% 0.00% 0.00% 0.00%
1975.02-2004.01 -1.80%
1975.03-2004.02 -1.25%] -1.65%
1975.04-2004.03 -1.17%| -2.57%| -0.12%
1975.05-2004.04 -1.00%| -2.33%| 0.22%| -1.35%
1975.06-2004.05 -0.88%| -2.14%| 0.24%| -0.99%| -1.62%
(B) 1975.07-2004.06 -0.93%| -2.23%| 0.32%| -1.27%| -2.02%| 1.04%
1975.08-2004.07 -0.86%| -2.10%| 0.50%| -1.03%| -1.72%| 1.41%| -1.47%
1975.09-2004.08 -0.97%| -2.24%| 0.34%| -1.18%| -1.87%| 1.49%| -1.73%|] 0.89%
1975.10-2004.09 -0.95%| -2.21%| 0.38%| -1.14%| -1.84%| 1.54%| -1.61%| 1.03%| -0.27%
1975.11-2004.10 -0.96%| -2.26%| 0.29%| -1.24%| -1.95%| 1.41%| -1.78%| 0.91%| -0.42%] 1.29%
1975.12-2004.11 -0.95%| -2.29%| 0.21%| -1.37%| -2.10%| 1.25%| -1.97%| 0.84%| -0.43%| 1.35% 0.77%|
(©) 1976.01-2004.12 -1.01%| -2.35%| 0.17%| -1.38%| -2.07%| 1.19%| -2.08%| 0.69%| -0.69%| 0.92% 0.18%J| 3.47%
@X-11ARIMA (0,1, 1) (2, 1, 0) EF /L
1 2004/1]| 2004/2| 2004/3| 2004/4| 2004/5] 2004/6| 2004/7| 2004/8| 2004/9] 2004/10f 2004/11| 2004/12
(A) 1975.01-2003.12 0.00%| 0.00%| 0.00%| 0.00% 0.00% 0.00%f 0.00%| 0.00%| 0.00% 0.00% 0.00% 0.00%
1975.02-2004.01 -1.84%
1975.03-2004.02 -1.36%] -1.62%
1975.04-2004.03 -1.30%| -2.62%| -0.03%
1975.05-2004.04 -1.14%| -2.35%| 0.29%| -1.58%
1975.06-2004.05 -1.08%| -2.21%| 0.50%| -1.25%| -1.63%
(B) 1975.07-2004.06 -1.07%| -2.26%| 0.48%| -1.53%| -2.04%] 0.93%
1975.08-2004.07 -1.02%| -2.15%| 0.65%| -1.28%| -1.73%| 1.20%| -1.70%
1975.09-2004.08 -1.11%| -2.28%| 0.50%| -1.43%| -1.90%| 1.38%| -2.02%] 0.76%
1975.10-2004.09 -1.10%| -2.25%| 0.54%| -1.39%| -1.87%| 1.43%| -1.94%| 0.88%| -0.59%
1975.11-2004.10 -1.08%| -2.28%| 0.46%| -1.49%| -1.96%| 1.33%| -2.00%| 0.83%| -0.66%] 1.02%
1975.12-2004.11 -1.01%| -2.26%| 0.42%| -1.59%| -2.09%| 1.23%| -2.06%| 0.86%| -0.54%| 1.23% O.60%|
(© 1976.01-2004.12 -1.01%| -2.27%|| 0.43%|| -1.57%| -2.02%| 1.19%| -2.11%| 0.74%| -0.76%| 0.83% 0.03%J| 3.42%
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(0,1,00,1,0){(0.1,0)(0.1,2)](0,L,0)(0,1,2){ (0,1,0)(2,1,2)|(0,1,0)(2,L,0)

X11 606

X12ARIMA1L | 611 561 571 557 604
X12ARIMA2 | 610 580 580 580 645
X12ARIMA3 | 610 587 585 586 628
X12ARIMA4 | 609 586 584 585 627
X12ARIMAS 666 666 663 664 694
X12ARIMAG | 1346 1325 1324 1324 1348
X12ARIMA7 | 624 600 601 601 605
X12ARIMAS | 618 641 643 642 631
X12ARIMA9 656 640 640 640 636
X12ARIMA10| 633 653 653 653 677
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Ox-11

series{

title="Income”
file="Income¥Data¥Income. dat”
start=1976. 01

span=(1976. 01, 2004. 12)
period=12

}

estimate {}

history {}

slidingspans {}

x11{sigmalim=(2 3)
save=(d11)}

@X-12ARIMA 1
arima{ model=(0,1,1) (P, 1,Q) }

@X-12ARIMA 3 (RIS #+ RARFIRES)
transform{function = log}
regression{ variables=(lpyear)}

arima{ model=(0,1,1) (P, 1,Q) }

@X-12ARIMA 5 CRIEERZEHL+ IR A )
transform{function = log}
regression{ variables=(tdnolpyear)}

arima{ model=(0,1,1) (P, 1,Q) }

@X-12ARIMA 7 CeHBSZSRHRE 7 7 A 1 1)
transform{function = log}
regression{ save=(hol)

user=(jap~hol)

usertype=holiday

start=1976. 1

file="Data¥holidayl. txt”}
arima{ model=(0, 1,1) (P, 1,Q) }

OX-12ARIMA O GRS+ HEGRRE+KHE 1)
transform{function = log}

regression{ variables=(lom)

@X-12ARIMA 2 Gel s
transform{function = log}
arima{ model=(0,1,1) P, 1,Q) }

©®X-12ARIMA 4 GRHEZ L+ B 4GREE)
transform{function = log}
regression{ variables=(lom)}

arima{ model=(0,1,1) (P, 1,Q) }

i

(DX-12ARIMA 6 CRIEFSCZE i+ B + I B )
transform{function = log}
regression{ variables=(td)}

arima{ model=(0,1,1) (P, 1,Q) }

OX-12ARIMA 8 GRS +HRE 7 7 A 1 2)
transform{function = log}
regression{ save=(hol)

user=(jap~hol)
usertype=holiday
start=1976. 1
file="Data¥holiday?2. txt”}
arima{ model=(0,1,1) (P, 1,Q) }

@X-12ARTMA 10 GeiEcZE#a+ HEBEHE+HIRE 2)
transform{function = log}

regression{ variables=(lom)
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save=(hol) save=(hol)

user=(jap—hol) user=(jap—hol)

usertype=holiday usertype=holiday

start=1976. 1 start=1976. 1

file="Data¥holidayl. txt”} file="Data¥holiday2. txt”}
arima{ model=(0, 1,1) (P, 1,Q) } arima{ model=(0,1,1) (P, 1,Q) }
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