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Abstract

The United States Census Bureau released X-13ARIMA-SEATS
seasonal adjustment program in January 2013. This paper attempts to apply
the program. In the process of this empirical study, first, daily data of
imports of machinery and electrical equipment are used to compute
monthly trading day factors. Second, the X-13ARIMA-SEATS program is
employed to construct the regARIMA model. In the model, regressors are
used to estimate the Chinese New Year holiday effect, and then X-11 and
SEATS seasonal adjustments methods are used, respectively. Finally, the
two adjustment methods are compared by a common set of diagnostics. The
main empirical results are as follows:

1. The trading day factors computed from daily imports of machinery and
electrical equipment data are consistent with the historical average on
Monday to Sunday.

2. The three regressors of before, during and after Chinese New Year
holiday are all significant, reflecting that import of machinery and
electrical equipment were actually affected by the holiday.

3. The diagnostic results from SEATS seasonal adjustment are generally
better than X-11 adjustment. In addition, through the model constructed
for this study, for both original value and annual growth rate of import of
machinery and electrical equipment, the seasonally adjusted series are
smoother than unadjusted series.
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BEEHPAEETHIAARARFHE > REERBEREMEHFH
HESE  BHFEBE s mEmF - £ LAEBEF - FTHdEE
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X-12-ARIMA Z ik #ATEH AL > MmA 201351 7> FRLEH
I XA # E 8 A A2 KX ( X-13 ARIMA-SEATS )» A sUi§ 3K
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Al ~ FHTERH R RE
— ~ KRG AER X-11 Gk

FEAEMAY Ah AREESLF 1919 FRE > Ak &4
YR K 4R 3 ) - Macauley # 1931 £ 5 k42 1 458 T3 Ltb &
HRETEHAE > RAELSTHIEE R -

1954 = £ W % #%38 & & B ( Bureau of Census, Department of
Commerce ) Shiskin 2L £ 74w % B ( NBER ) # ) -F 3tk
# ;% ( The Ratio-Moving Average Method ) % # s - 2 & & & 4089
EHALTRAR X-1 BB RAREOHEEEHRIEITEEH
JHE o Jih BB RETRY R B E > 1960 £ R T X-3 5 1961 £ X
& X-10 - 1965 F 10 A A4 X-11 » AR — 2 72 58 T35 %
REEM WERABZFSRARLBRAZTEHR/ES K -

T~ EARHETE X-11-ARIMA J5i

1980 fud K %3t B Dagum f& X-11 2 56y Bt b - 3] e¥
% 7]+ ARIMA B8 a9 % - 4 & &5 X-11-ARIMA » £ i@ g #:@
BB BEG T T EH AR TP ETEG L
X-11-ARIMA 7T i% ifs ARIMA # 8 &) 27 3k, %) 1 ¥& J& b5 Pl A 7] > 4 €
X-11 £ 55 W8 K8 %3R8 09 4R 35 o

= ~ EEEE R X-12-ARIMA f7i

1990 4% £ 4 » £ B & % B Findley % A42 i X-12-ARIMA -
B 24 X-11-ARIMA - X-11-ARIMA/88 ( Dagum, 1988 ) & X-11
Tk AFTHALN T AL S EEE . BB ERA S
REGH XHABRERHENRRINEF - FIFRMERELSH
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VY9 ~ PHEESERTT Rk BR A T/ TRAMO/SEATS 75k

TRAMO/SEATS 7 7% & Agustin Maravall & Victor Gomez
7 2001 FEprEAss ey —FEEH WL FH L - TRAMO ( Time series
Regression with ARIMA noise, Missing observation, and Outliers ) {4
A RAE 3T Ao 8B B £ K87 55 1E  JE-T 42 ARIMA 32 £ R BEZF1E 4
@ gFAL R SEATS ( Signal Extraction in ARIMA Time Series ) 8] &
A7 ARIMA #% FZSERMEMT TR H AL | ElihiE
2R F A A o sk TRAMO 7 7% 8 Jo ik 22 335 » B 24 SEATS
FIENEER I R A - B EHEMAFRANE R LK -

B 7 TRAMO/SEATS B4 & &5 T @R Baath 2 » AR &
% B ©4E 2007 #2540 64 0.3 BR X-12-ARIMA %4 T TRAMO &3
% BRI B 4658 % 5] N SEATS ZF & 8% 77 7% -

H -~ ERREAE X-13ARIMA-SEATS

X-13ARIMA-SEATS # B4 2R L &5 R BT HFAH1E
FAS > B¢ 2013 F47 E XA - LB S &M X-12-ARIMA fr A
R SEATS 2R, » X ZX ey shbe 6L3% ¢

- RAE R H AR E A d@m B ATiEE SR A SEATS & X-11 &34
Fik o BBEMTREEGHE LY RS THGTE ST A -

- 3w ARIMA 3R Z@FHER G 2 ECEB IR T EE 4 - £ %
7 3738 2 BUEIA N BAF - B LA EHA o
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th b ik zh 48 7T 4v » X-13ARIMA-SEATS k8 X-12-ARIMA &
SEATS 2122 » A Z TH B REEZGHERD DB oh > EF
B -

2 ~ R Em G

B P A S TR A R I MBIE B A8 Trend (T )~ 453
Cycle (C )~ =& Seasonal ( S ) &858 Irregular (1 ). #§%
AR ZBEREKPEE TG BERAANLFM A7 ER
Hey BB RS — BT EBEEEE —ERER R — B s
#1; F e MR R BREF R 2R OR B Sty 69 48 1B] 2 B i 232 38 A
ML AR BRI R A ELBREBERLERMEEE X - THHREE
BPASRERFIESGEGME  REEHHAENF 7L b
B BB AFBN AR (B 7] X-12-ARIMA Z &% R
52 617k > 2006 )¢

WL R P 5 R A
AuiEAE R ( Additive Model )@ Y =T +C +S, +1,
FE# R (Multiplicative Model ): v =T *C *S *1,
&R MR ERRIFRGE > R R4 7 7] KT 3k m 1L

B A AT S BRI RS 7| KT 2 e %1k
B o AIBRRIEHA o

X-13-ARIMA-SEATS Z & AE G A X Ry AFALEURE
B 8 BE T 38 40 AT U B 44 45 22 oL regARIMA #4895 X-11 8% SEATS
BAEHAL Tk - RERFTHLENAL  FHALURF
BYE =AM MR AR wE ] -
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(EHRGFATEE L TR - FATHE) 0
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L, X-11 ( 2% SEATS ) Z g 3%
4 v N\
LT A
T (REDE - tod - 45
EMTE - BEREARE )
\ J
1 X-13-ARIMA-SEATS Z=§i 3857 72 =

— ~ HHIHAEE (regARIMA {5

regARIMA 4 41 ¥ %5t 32 &) A FAR] ~ &) 4 FRRI R H A 9 A2
Fomh X-11 AR E- LN ZEGREF L BITFAFE
2 B 55 58 R T ok WA KRB 1 18 ARIMA 45 % =T Bk 0% Bl - 71
K BEH MEBATALRLF R 4¥ RS B ( Trading Day ) # &1
#7 ( Moving holiday ) R ###{4 ( Outlier ) %2 JEEATIE - — %

-

1=

» ffE3t regARIMA R AT » &% 5 28 RILE 7| #ITIES

P #844 (transform ) 243 %] — 18384 ARIMA BA &5 7)] - R

X0 F (AR 2002):

ye =f(Yp) =

Y

log(Y;)
2+ (Yr—1)/2,2%0
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AT L HIE > T — ARIMA (p,d,q )( PD,Q ) # % 4
TF :

By ()DL (1 = L)AL = 19)P (yt - ﬁixit> = 0,10 (L),
i=1

Ed LABBKEE T s AFZHFEAR (W AETHAE 12 FF
ka4 )y (L) A% GBI ApIEEH A £ AR ) Pp(L°)
A AEBMBAPHEGEME BB - 0,(L)A%BNAEA qmIE
FHMEBETH (MA ) 0L)RAIASEZAEA QW EHHEH
Py (1-LIA - RIFFEEHRENIBRE D THELES
;% Do (yi — 2, Bixi) Bl & 44 ARIMA £ 7 2 i@ §F32 % , 3588

WHEE X ER OB E X HBREHBHOBTESF > Al
4o t%

(—) xH B%XK

BERLTHTHREXINBFAIERREENEE  REEXA
Bl BEARFEM TG L HBEFTHAR  BARTERGSH
T AER o flhe 12013 F 6 A5 AlE SEEESKEHB > @ 5
A1EA 4EBXNREB > sbir e KA G398 R T -6 A R &3
S5 B o EELAEATIEE » WIBLBATIHE -

B X-12-ARIMA XX 5 BB RS ARERGFERNEEH
FEFRX - A EHRNGEEHA T IR AETANT I HFE B
B HEEH AT AWM EATAE - b » X-13-ARIMA-SEATS #
32 Stock calendar regressors 2%, X T R W7 B H L T 22| 43t
BB —ETEROBE S A IERBREHBLTRDER
& &4 ( Monsell » 2009 )o bt &4 X 45 B @ F LB ey HFmR T H
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Te.=( BEANRE ) - ( 288 ¥ )
(=) ok

e B GBS e R ERA— AR T AGHERAZE
B> REAMBEME  REZUHHBBEZTAREAD - BB
AEAEERESS 12 AEIE - b FEH s PUE P
KEEFHBLTEYIASBEFTHAELDE - £ X-12-ARIMA #2

B ERBER & B T2 R QIS8 BT BT A6 %K%
R R AT A -

AXZHERAH (2002 4+ ) REEFAGAROBURETH
A BBEHALT  BEAGHSFMAFIGZERRS 1 BBT
BTRVFPERYBEMRE > UGB ATFETRALt A9 RE

RIS LR TR —AB R KR
H(z,t) ="t
T

BERBFGCLERAGBBPAN - F > LB RR G
BT o a3 B ss  H (o) Ho(tot) , Hy (tt): @
HEXTERTAEH Hi(tt) 948 f0 8% 1 > B s BHE LT 7
#AT P oAb R FE ((Centered ) » AR A ERAG B E% » ATIFE
B3 2 B A AR SV AT 2 S fo o

A5 P 3 EAG S EMA ARIMA @ &8 » Bl kT4 F ¢

3
DB, (B~ B (1 ~B) (y~FXe= ) @il (1.6)) =6, (B) 8 (B) &
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FHPLBFTRA R AR RFE BT EX A
R TTHRAJE R RN T R RE ARSI A BT EE
13t s ZAFZED - AILBAHEBFT] v R A K2 P
T2 A BB R L BB ARG B aRds o

LEABBY  —EEZOHBEAERGBEREGYSE T
Bp T4A K]S o ZASHHT AR Bl BF R 5 2 69 45 MR AT T 093 » F R
FEHRRBEEI R XA AT AR EI R REAS  $4T
FEEBRE o BRES THREAR R AT KRN ES - Findley &
Soukup (2000 ) ¥k 2 #EFHFAZE (1) L AICC ( Akaike's
Information Corrected Criterion ) A -Js 45 U i 47 6738 » AICC & &
DR (2) BBLBHANARBRE  EERARARER OB
oo KX EZ U AICC AP HAZE o

(=) Bk2E{A

BB TROAEIBEHERE ZORE RE RIFHRFH
BHES T E A 8L o £ X-12-ARIMA ¢ » BEBE{EFE%E A : AO
( Additive Outlier )~ 42 % 4% 4t TC ( Temporary Change )~ K-FZ#
LS ( Level Shift ) & 4+4 £ 4 ( Ramp Effect ) w4 - f£ 37 R
X-13ARIMA-SEATS X #73%¢ SO ( Seasonal Outlier ) & Temporary
Level Shift F#& %2 ( X-13ARIMA-SEATS Reference Manual -
2013 )o XA HBE KT ¢

- AO:

44()(%) _ 1 fort= to
' 0 for t # to

BT A to B 2] 0 BERF (A
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LS:

LS(tO) _ —1 fort < tg
f 0 for t = iy

BT to BEE] AR SAC B — (8 R AT 3 4 A A o —
A ¢

TC :
TC't(m) _ {Or_t for t < to !
a7 fort >ty
Eb o REHBABRERAATH®RE (0<a<])
RP :
-1 for t <tp
Rpt(tc"tl) =< (t—to)/(t1 —to) =1 forito <t < t1
0 for t > t1

Bty B %] A S B — B4R MR E R AL E AR L o
SO :

0 for t > tg
SOE’O) =41 for t < tp, t same month/qua.rter as tp

—1/(s—1) otherwise

HEb sHEZHAM (wAEHAE 12 ZEHA4) 3
WG ETHIREGHERENRRRY -

Temporary Level Shift :
0 fort < to

TLEOM =01 forto <t <t
0 fort >t
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RTM W E LR BEmYEILE —BIAKTF -

— M E o EABITEG P ATE CABEREE G » BT A
fHE A A R B AR AT » Al A X-13ARIMA-SEATS #%
EAEER > Nk LR ERAER NPT A FEKRRE AO LS &
TC —HBRZF@ITEHE > FE AR L SR EY t 43t
T OMRBHBEMAFT AT AETRALTF -

T~ ZRHIEEEE (X-11 8¢ SEATS )
(—) X-11

X-11 EHHEFE BRI/ — & 7 2% 5T ( Moving
Average ) F R EBREH M » UApER T Ap) > RS HoT (&
M 5 7] X-12-ARIMA Z 6 38 % B 38 82 4 7% » 2006 )

Stepl Z &5 38 & b #0445 3t
1. Fi b ooqb 12 a5 8343 B A 3 RAE 32 Akt
1 .

TCU = (S ¥iog+ Youg ooV + oo+ Vg + 2V ) /12

2.3 & S*I sBAAn e fE A
SIt(l)z Yt - TCt(l)
3. @32t D)B B FHHEFHEF S thmnse b

FERET BATEEnE B F A 3*353*%5 Fu 3% £ 8 -F34 »

L3*3 R BB
S$ = (SI + 2510, + 351 + 281, + 518,)/9
4. KR E g BT ey ek AR

M —5M _ (5 | »5W e | a0
St =S5, — (St_6 + 2 St_5 4 e 2 S§+)5 n S§+)6)/24
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5.

== 5 RIaNR ‘

ZE AR R A AT
TCIt(l) = Yt - St(l)

Step2 f&3t & F 6 B &

1.

#] B 2H+1 38 Henderson # & F34 X+ B & w8y T*C iy

TCt(2) — 272_[_1 h]'2H+1 TC](l)

t+17

E R FEINAE

SI(2) =Y~ TC«(2)

L E@ S ARG A R EGR T

S® = (SI®, +281®, +38I®), +38I® +381%), +2812, +SI®)/15

t-36 I+

HERGEHRT

SO =80 - (52 +28% +..+4282 + §2) /24

B E 2 REFHAERITF

TCI(2) =Y~ S«(2)

Step3 4% 3t #& # Henderson #% 35 & 5 4 R B ity

l.

#| i Henderson # &) -F 34 > R, 31 B & &84 T*C Rty

TCO= Xy e,

CHE RSB R

[¥'=T1C1®-T1C?
38 b W5 BB ST AT 2] o AR T 5 0 Ao kAR T
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(=) SEATS

SEATS ( Signal Extraction in ARIMA Time Series ) 5 #| A
ARIMA AR R 5 e 5 5] P e A8 3 ~ B3R - 8 R R BRI &
fr o Hm vl ARIMA SR A K#UOEGRALE T RH L%
Cleveland and Tiao ( 1976 )» Hillmer and Tiao ( 1982 ) x4 & Bell and
Hillmer ( 1984 )-

= ~ TR E
(—) regARIMA 7% £ {E# &

FERA (] )REBREMEAEEGME £ 1%BEKET >
WMEDHBEARKRL 3 FHRLEEZOMATAALE(2) AEME
A B #AaR  BmE&£EM ACF & PACF » & Ljung-Box Q #;
32 (A p-value ) BUBRABEREZEHE" FHHEREFHRLR LR
"RRRIRE F ARG E  RIRRER (3) REBRREAESFRE
mB RARRERATRB T E R » & RIFEBF > Th
AR E @G (Bl 2007 )-

(=) o8 e B R4 AR BB 7 45 4%

X-12 ARIMA & 11 #4328 ( MI~M11 ) & 3|87 2 6 28 2k
RERETE - £ > MI~M6 A UHRAAHAIE » @ M7~M11 A
AR E e R F o S 8@R St = Nar 0~35 I 1 4 AT H
Z ) A MI~MI11 69/t F35 Q & Q2( By Q Furk M2 ) &3t
T MAETHAEEDEBES T OGS HEHEE -
X-13ARIMA-SEATS 131% A &% X-12ARIMA 89 &%L& 8% 1542
TEihEE > kDB KMEEA I X-11 T HpAEF K o
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(=) &35 4 ( spectrum analysis )

MEEHMERRH B EFAHRKE - RTHA i'é,%iaﬁ’n\#lﬁ/ii%"‘
FHAEBNFIATHEREZTHMERR ) BRE - £F 6
e3> REZFHZENARA 1 F > HAEHME - ﬁﬂ%ﬁ
BH BE &9 & Bh M B3t 5% ( peak ) 54 k/12 cycles per month 8948 %
EoEPI<k<6:BpHEAZHHIE /XS B Cleveland
B Devlin (1982) %15t » HH R EEHRMT » RERWAFE
% % 0.348 & 0.432 cycles per month > W. P. Cleveland( 1982 )35 & >
0.304 cycles per month 77 5] #2857 %X 4 B & & o

X-13ARIMA-SEATS &8¢ ¢ A& £ 4 ( 1 ) regARIMA £ 7 %
£:(2)EHEE £ 5 5 7| ( first-differenced, transformed seasonally
adjusted series );( 3 ) & & P 24% R AR A » (irregulars series ) %
HEE - R EKAMATRGZTEH XS BIEER Lay k3t > g8
FAEE b ey R EATIER > R E B — 18318 A ( margin )
P RABGE TR LR ESE  AlASm S its
B FIRFHR— 25N  REFAZATH R H BHEER LS
#0088 ( visually significant ) #4 %% ( 8 R] 5 7] X-12-ARIMA Z%
BRI Ik 5 2006 )o sk FEUEAMEA T REHEE S
T BIE  URR 5 BB T el 2ol A ¥ oy
A sk » X-13ARIMA-SEATS #4453+ 3% & ] A3k 3T 8 F 4% -

(m) FE A #r ( Sliding Spans Analysis )

BEARASH EZR UG T8 B Fe9fa M - Bk 2

ﬁﬁ ﬁai\*ﬂﬁk 43t E R A2 R R & 89 & & B 7 seasonal factor )
H %t %) % ( month-to-month change ) % f& KA ¥ 5 /ME 8y £ E Lk

? » ZRILRBIREZH AR AUVABIEE - LB L £ F Findley,
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Monsell, Shulman, % Pugh ( 1990 ) 334 » ZaiZ A £ B8
4 3% BAIRAZABER KRB -

(&) 151 & 4 & ( Revision histories )

EHPEERBV A AT AGEHRSECENHEEZHFR T -
M —EFe B FAERL  REZAE R RN TR F418
K% B E o X-13ARIMA-SEATS #8248 3t E R4 A% @
(final ) 2% 2R3 %14 ( concurrent ) Z &y £ B @ 4tk » ¥ E15
ESEATBA  FmnN A 2# Bell and Monsell ( 1992 )~ B #
% IE B ¥ M E 693 F42 & 5 Findley % A ( Findley, Monsell, Bell,
Otto and Chen, 1998 ) % XX 4% & 3F 342 & » BN F =4BAT R
(2007 ) BY 22 2% 2% 3P H|AZ & o

B~ BE

MARBWREST X RIERRAH RIERGERIBE T » o 1E
BAEAREATEMBEAZ TGRS HE (W ¥4 E > %
¥R BEEIH MIB 5 ) SRl h8FESTATHE - AUK
AR B4 AZ R ¥ RIE A IE R T o9 " MM A T R BEOE |
A1) - 1A X-13ARIMA-SEATS kg8 iT R g% > L —F %
BRI 0E c AXATERA e T MR A T4 R BEC
R EAM A 1988 £ 1 BZE20134£7 A > B 2 B EH £
BT 4o MR R TR ABEOEA —EESHBRRNGERY MBS
1~2 A EEAGEANIG 2B T F o sboh - sbB | KBRS 28 My
ok THEBIEAFRERERL - MmER E&d X-13ARIMA-SEATS
B AICC A @ 2 H B4 RO B 7 AR - B AFFHA
R R A RIEER o
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.

& 7T

3,000 = = = = m .

2,500

2,000

1,500

1,000 -

500 -

0 , . . . . .

00 OO O 4 N MO < 1D O™ 0 OO O 4 N M < NN O 0 O O 4 N M
00 00 OO OO OO OO OO OO OO OO OO OO O O O O O O O O O O — W « «
a OO OO OO OO OO OO OO O O Oy O O O OO O O O O O O o o o o
™ = o e AN AN AN AN AN NN AN AN NN NN N

Bl 2 B e R B s e L HECE S5 (8

BHEEGREMML TR R ETER ) AR RGEES
X-12ARIMA 3 5 {2 7 Z A At A MM LB G A 1 B 2% A
Ak rmAEEHR 3 BREFAH 2 ik HlEEFETR
X-13ARIMA-SEATS & 3245 T4k & A 53R - B 3 48 £-F34iE —
ZHEAMEBA TS XMGEDE BERAMAITES A3 EE
1024 5A28 BB+ To BRREKAFHETEARALE -
ARG RRABW A= @A M- RARNBME - & 1
% B # oA X-13ARIMA-SEATS 509X 5 B R » ER8T - @
WERANHENTE  AUNBEWPERREKR Ml —Z 8 =1
HBENPE  BA-PEAREFBE - WHRELERETHEAE
FHATZRERETARN  HFE—FHBLLAETK -
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Hi=:®m~

140 127.8
120
100
80
60
40 |-
20 A

EH- - EPH= e EHIT EH2 R Hp
BHR AR MEEMALER

3 PRSP — AR H i e B R R i L{E

# 1 DL X-13ARIMA-SEATS By 5 H 35

i 356 8 B WG | AR T {&
22— 0.0163 0.00737 2.21
2= 0.0053 0.00737 0.72
2= 0.0152 0.00738 2.06
23w -0.0255 0.00733 -3.47
2HAE -0.0165 0.00727 -2.27
EHAN -0.0090 0.00734 -1.23
28R 0.0142 0.00739 1.93
( derived )

AR AR AR
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RER AXAB=ZZ28A - BXANAEBR - &R -FEA
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#2 ASCHET ST PR R

& e 8 Q ﬁié/:a:z IV} X-lSARIl::[A-SEATS
SRR B 145
2 H— 0.0017 0.0163
2= 0.0130 0.0053
A= 0.0091 0.0152
2w 0.0088 -0.0255
E8n 0.0064 -0.0165
EH5x -0.0003 -0.0090

AR, R -

2. EHHEBRA3BRETA2 B EBALHE  FIELEY
A ERIR EE A X2 - 02013457 H(7H38%8 A2
B ) &6 stEHF X0k 3

3 2013 47 HERAREGSHE

Eﬁ Eﬁ E‘ E, Eﬁ E, Eﬁ
20137 28 | 280 | EH | EH | 280 | A28 | £EA
B — = = ] ErR 7~
RE 4 4 4 5 5 5 4
FREE 4
&%ﬁﬂiﬁifé ] 0 0 i ) { 0
(Xi)
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W H 5"&5] B ‘%: 100* ( 1+X161 ) * ( 1+X2B2 ) * ( 1+X3B3 ) *
(14X4Bs ) * (14XsBs ) * (14X )

ERAAMER S HEFRXE
W A x5 B B -F=XB; + Xaofa + X5B5 + XaPs + XsBs + XePe
AR R BB O AEHAET TR Lt E g
Ry BAREITHAE - BN AR FTEER » BHERLERER
REMAEERZRHBAREF -

(=) EAEF AR

WAT LMK B B S - 2 0l X-13ARIMA-SEATS #2 X 1%
3 regARIMA £ 7! o #7324 regARIMA #i % 8F » X-13ARIMA-
SEATS #4458 K&Y B Sp1aRITh b - R % LB 2 BhE A
FERAA o BB L FEAGKILA - X-13 ARIMA-SEATS #2 5{,
eyt SERR | FREEADHHRE AICC ATk » BEE
BlGYBEREE AR L FHAENURERRE » BEUS BT &R L
HEK > BPTE 25 FHAUEREE - RZ > SERRRE
oo MABRDERCERAFE  MLFEMEELT > RE A
R ARBATARER £ R D W R I HE AP R ((BlRAL - 2007 )-
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#: & ACF % PACF T #]#7 ARIMA ( p,d,q )(PD.Q ) % AR
MA FER - BB R B AR FIE » KRS F F RBATRIREK
(2007 ) R i@+ &% 4% %2 81 48 ARIMA 7R [k % E T -3
I AT IRAR N TRBRR £ AIERED] - & X-13ARIMA-SEATS 4
Bk o EHEMAELT ¢
1. #73 HkiE ARIMA A %

ERFEAEFBRT  %ow X-13ARIMA-SEATS 7 81 &l
P HiEm S ARIMA R o 475 P i e 8 A ARIMA (1 1,1,0 )
(0,1,2)-"

2R RABEHVERE

AXSHEHRBALE (2002) RiBHX @R GHE ARG H
R g T AGY R AHK  ZEBBEYEHEIR -
FIRBRE  AXAARE 9 GRRREGHEEAGHERY -
LW EGA P BB ERBEERRT R4 R4 P E 1 BB
RALRA IR AT O6R AHKI R THHRSA 3 B
RY ZEANE > MANEMAN o

SOREAA4(0,1,0)0,1,00F(2,1,2)(2,1,2) % 4 81 4 -
YOESETHEANTEARRRE | A 20 2R T Ljung-Box Q 43tE | A 15 2ARET » #RAIE
H 6y A ARIMA(1,1,0)(0,1,2) -
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L &8 e
K3 BB amg | TR
Hol01 3 6 3
Hol02 3 6 7
Hol03 3 6 15
Hol04 7 6 3
Hol05 7 6 7
Hol06 7 6 15
Hol07 15 6 3
Hol08 15 6 7
Hol09 15 6 15

ARRIR AR

REELR O ARERYG 2 AHERFLEAMOBELE
Bed oRIEREE  1FH 825 RegARIMA = & & M2 R2 4 38
B Hox - BIEFER L prdkiEx s ARIMABER » @ + 5o
FIBANFE A RE > BRKABROBRABERE - K 54 9
R A G E R RegARIMA B RI% £ 83 - ° # AICC %
St EHEMRE M T - Hol02 7134 B A4 o ey Beilish £ » B4 BIC
B AIC %3t & P8 &5 » B gt A Hol02 #1543 3% % 2 & &
WERERL TR EAGA 3R AT o6R KHKTX -

P pa AN 550 8] @ ARIMA 3% - 85 8 16 ARIMA Bk

o0lme 14 (gconomic Research ) 23




%x«s mﬁﬁ';_'i-: 141

xS 9 MBRRIRER SRR

AIC AICC BIC
Hol01 3439.6128  3440.0044  3465.3978
Hol02 3428.1537*  3428.7875*  3461.3059*
Hol03 3433.6761 3434.3099  3466.8283
Hol04 3441.8207  3442.2124  3467.6058
Hol05 34459017  3446.4070  3475.3704
Hol06 3439.7472 34403810  3472.8994
Hol07 34478772  3448.2688  3473.6623
Hol08 3454.7947 34553000  3484.2634
Hol09 3450.2861 3450.9199  3483.4383

X R A LB E TR M

ARARIR AR

% 6 % X-13ARIMA-SEATS # i 09@ 554 % > P T 40 > K
ZEERE B tEY RS

AMRAN T AEEBR > MAEHKZRAHIER B
B G A P o AARTERYEHEL  Bd
PiEx ARIMA BEATERERHFHRMLEE > HEGOELZAHN
¥ EMHEREE 6 ARIMA A - & &3 &% ﬁi%ﬁﬁﬁiz

AT AR Y AEiA

REEE

A5 A ARIMA (1,10 )(0,1,2 )«
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%6 X-13ARIMA-SEATS g HH {3l i ek .

'Regression Hodel
Parameter Standard
Variable Eztimate Error t-valne

Tger-defined Holidaw

BeforeCHNY 001226 0.02519 4 .87
BetweenCNY -0.1111 0.02448 3.22
AfterCNYT 0.1304 0.05060 2.58

dntomatically Identified Outliers
TC1990 Feb 027589 0.06371 4. 38
TCz2008 Dec -0.2416 0.n5ss4 -4.11

ERRIR AR

'_‘_\? ~ V4

3. B LBERHA
X+ 4 Y ~ A /) <

KNAF % RegARIMA A2 Al oY B 25 {2 38 2@ 57 4% B A% A

X-13ARIMA-SEATS #2X B &{88 - — Mm% » AA L EH TR
BEGBBELEEHCEQ AL - FAET ARG - LEFR A7)
JER B2 X B EME R4 R4k 7> H P 51990 &£ 2 A 22008
F 12 AH 2R TC B RBHE - aTH AIEm Rk » BB Bt
2 At BJE AR A AR R B X A B SR T BE BN A A
B Mg EAAGAR SR EEERRRE B HE2KER
B TR EHRMBMR EREABEOEETEBRRAES - HER
RegARIMA i 67 42 ) 45 3125 A 3% - by 3B B BE A 15 AN 18 i X,
oo A2 BT R A E B B TR R R AT o
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7 X-13ARIMA-SEATS &2\ H B Hl.Z BERE

X-13ARIMA-SEATS . T
18 B 4 R
Tc 1990. Feb 4.38 S%BF 2E 2 A B R T AE BN AL A
Tc 2008. Dec -4.11 ERE 12 RERAERBIEIN - 2R
BEBRRRIF2IKEMAER -

AR AR AR

4.4 L r Z B RARARMITERE » FLEREERT4E
Rl EH LS ERA ERLY > BEITERZ > RE BRI K
HER (K8 BERDERTERFLTHRA -

ARIMA [k W BR X458 EN e FEBE St
- 3R
(110)(012) & i‘; b6 % S3%5
o CNES

% BB R ek EERE 214 Global Moving seasonality ratio » "%
2.3<GMSR<4.1 # H S3*3 ; 4.1<GMSR<5.2 #x A S3*5 ; 5.2<GMSR<6.5 ¥ A
S3*9 o

ARARIR AR

4 HBRFEHRTEY > B S ASETHREFEAHEY -
W& 4 7T 40 > 1993~1999 FEART - Z & B Tk & MK - 12 2000

FHEGHETEHEHRALS - B 5 &—F BT SAHNER
WA HRRBYEA - 4 ARG FHRFERTHEAEY > BT

BF 4 AOBRRR ERABETBEFTHEFFHERRI AR
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HHE RERFABTEIERRE > THAHREZHT
BR > w5 B BB CRREERFE - 5 T RegARIMA Buidi
¥ B & 3 A & & ( X-13ARIMA-SEATS Reference Manual )
b s BT R E OB R gl K > BEK
EHIXLEERRT  ZHMBLTEBRFIERL > BETLEEBS KR
& IEAZ A7 TR B R b AF T - B EHR ARG MMt & R Ryt 3% > 2
MmARKXTEZR TS E 2N ( Seasonal factors RA2:i8 15% K&
Month-to-Month changes in SA series R A28 35% )

EWEB A FHMBTE | BEGE
regARIMA | | ... . s aH ZE EL
o X Al o R I AT L .
®ED ( spectrum | ( sliding span ) | ( revision
analysis ) history )
& (& FE |FF|EET Q Q2 |R4 (£ |F¥ |Seasonal|SA # 7| £ |FH
|| 8RR |&|E B2 |43 |#4%  |factorz| ( MOM ) |#7] |7
B |5|tak |F ZM |7l (718 |RAS |[XEAHA [BFE |mom
M8 B #3 |EHm (x5 |[&AE |RAOMEE |WRE SR
e ¥ |t |8 2Rk (BE (%) |18E
B & (&
N Es)
M1 A A o o
o|A| o |Alaccepted|0.53]|0.58| M8 o o 12.2% 12.3% |1.91%]| 2.18
M10 >3% >3% <4% | <4%
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ARRR AR
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2.3 MoM 14 48 B 91 » SEATS &4 Z= 388 245 iE 18 B R A S 45 3t
& B 3k X-11 - 88 E > SEATS ZHHEF XD 4
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