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EERDLES

2.2.2. AEQO FEYWY: X-11 ZEQ SEATS AZzAL 317 A% 4 wAA X-12-
ARIMA S} TRAMO-SEATSE: 717} X-11 @9} SEATS 442 7 AR Qe o=
TZEE vk AR F= A Al vyl 131_13’ BAE= AT 2SO o] & v}
a5l Woltt ©]E 98] SEATSIAE Wiener-Kolmogorov ZE|S o]-&3}e] 4L
A2 FHFAF L AHMMSE; minimum mean squared errors) 574 X| = |

SEATSo| A AFR-=]+= Wiener-Kolmogorov ZEIE 4] (2.11)9] YeRd 2
EFTAN FARGE WANE 5T oS 2 A WK e E 7o

oo
o
kv

m{m
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B X113} gARRE Foba A oik(band pass) T2E 2L Atk A (2.6)14 HIAIELRL, AEL
I ARl e AHEH S A7} s, (w), ss(w), sy(w)eh 34, WK 2HE tha3t 2o] 238% 5 3]
.
_ ss(w) 1
W@ T T @) @) 212

o] AogRE EA F7] wrollA AELRNY WFo] dHHLR & AP sp(w)/ss(w) =

mEbA vs (W) = 10l HEZ AZHFY ATE #5 |

Aok 2 AZR e WEo] AFez Fe HRoE s, (w')/ss(w*) = 00, vs(w*) = 0]

WK el 3] 2 F7]oA9] AZANE+ fle

o7 IE ZHo|A X-11 ZE2} WK ZEE BA3}
A

Py =
S 9tk 2elu WK 2E: AALA4RS BA4 S92 $ASH B0IA TaEs W, Xo11 2
B 99ror ALEE AHolghe 2HoA F83F 21o)7) k. & Burridge?} Wallis (1984) 01 4]
A48 vl Zo) WK DES MMSE 2819 158 33 9 o 09 X-11 el o248 2

- olol 758 2 8T $rohn X 11 Gl A3 DuEA T4 A el
4571 24

gk BAETe] ARe A8 APl hE A7
- B F2Y APIAR Eel5o] gk e AL A7 B
Zo] Brh53] whzel olo] e Wa-WAE AWSII 94 gk 53 X-12-ARIMA $Ez
TRAMO-SEAT 3} @o] 7|240s A= the gyl 2stn dv 45, 482 377
& AR otk o 1ol g o] Rolof & o] BH-AFH 54 Erjz A
2] AR wa W HAE N B A7 A5A BAAEE AN, ADED P

Aol th gk 71e A7ZAE =] Al

3.1. AERZGLHO| vlwI|E

ABzAPRe] AF4 M 2 FAE %‘ 433 Ba/igone TUITAI2AAR £3.0%
4 59 AT 4F el ASHT Yk ProlFolt ABZAAR £ BALS ol & AR A
2ol the AQzAADe] BAHA 712 w Anh} Geb ke Washs AR A
Zue FASE Broln, BEAL Ad2RE ARel F/HA ADL0] Auhk ol YA )
o}k 24171 ok,

3.1.1. FZI0|S(sliding span) 241 F7lols A2 AAEAFL AA7|7HE FEHE k79 &
BETOE o] ZHzbel| tiE ABZAS AW F, SEEHE AR A5 digt AEzY AUt
ol GRALIE BASNE PAOIL). 53 AR 97 o ALZYALE A7 Sol L)
1,]_ o}x4z4017]._ @ﬂvloi/yq 7;“;@2% 1:]1:'4 <)

Z7H1980d [3#7]1~2009d [VE7])S 212
3 kA P2 olgsto] 24 i R

A7 S8 7]kl thef vl gict.
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T
19804 27| 271
198149 [ £7] 2713
198249 [ &7 TH4
198349 [ £7|
PR s 8;(1) 8 ;(2) 5,.;(3) 5,04
20084 VEJ|
20079 WE7

2008 VD]

20094 V&ED]

I 3.1. P2H0l= 249 of(Rt2: 0]5H4), 2002, p.188, =)

S(%), QQ(%) z739 294
S(%) <15, QQ(%) <40 T
15 < S(%) < 25, QQ(%) < 40 oy A& W&
S(%) > 25, QQ(%) > 40 MzA L
15

F S(%) QQ(%)= 7—'7—} %% /L%EI% l7J°ﬂ i3l A SP; ;9F MMP; ; 7} 3% o<l 2719 Hl£.

A H7HE 3 ARZE olE Alole] HUHAEHXH MPD; maximum percentage difference) 7}
A&t

Max |Sl i )| — Min ‘Slyj(k’”
M1n|Si’j(k)| ’

A7A P, 7t Ae5% ARzA W) el & & k. ARLA e SPy,; Ao} vhz

SPZ‘J‘ =

/A5 AAZAA DS A7 A MPDE 5 5 gt o)% MMP2k Be). @44 ol
s 97} Pl S8 AEEE 7)) el A SP,, 9k MMP, 7} 3% ol4bel 2719 ngg 72t

> ml

2317, o] Findley 5 (1990)0A] AAIH & 3.1¢] ok 7]523 v)w k= ¥y o] ALHT)

3.1.2. HEZHEXIZ 4H(revision history) 241 A@zAo] A ° A= Nz 5
257t FHEHEE 718 AR ZA LY H37F 3R] gfotof & ZlojBnE, ofF z

25 £ Aol gdel tist Jehibier ARRE 4 Qith ole 29 H¢ FUiit HAE
7 (MAPR; mean absolute percentage revision) 22 A=, MAPR o] Z&4E obgAdo] &2
ARz olet & &+ Atk
T-1
1 Ayyr — A
MAPR = % 100, 3.2
(T - T()) t:ZTO At/t ( )

AZIANA Ay t7174A] DALY, .., Vi) S o838t F3t tAH e AZZAALE FAZT (co
ncurrent adjustment) AlGolgt FE2uk Ay rE tAIFANAY AEA A T717kA9] AAAE (Y,

LY, Y)E o] 83ke] 13 T 2 AlEIA Y A1 BE A O o gt Al Z 27 (most recent or
final adjustment) AIEE, 13 3.2% o|=2 FAE 7Heks] VR Zojt}). o9} Zo] AR FA Lol
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1980.1 2008.1V 2009.1V
] | A08.IV/08.IV

] | A08.IV/09.IV \

I8 3.2, ARZAHAR £ 24 Y (XI2: 0/8H4), 2002, p.190, &%)

etk 39 AE olgdoll AdxAGALL] A7), FAcEL A e FAAE drkdt S H+=
7Fe Hlalsks s M3 EAARR ARSE AL Ytk

3.1.3. A5 24 Aol AU A0 AGZIAQAT B o149 Adaslel dobslA
s

B2 Ao AA LA et A-ZAPAL ol 3] thAl
f&‘ﬂd 7:11 EJA%% /\]3“5 l% }0194 ApolE AdEozn AR AFAS sotste Ve o

T
1
r= Z(Yt,sm — Yis42)%,

= (3.3)
T t=1
A7NIA Yisar3 Yisaets 27 Yol tist AZ2AALT Yol thsl = H AZRAZE A3 A
A(Yi, 541 AZZAZAL)S UeRAE. 28y o]9} Zo] FFAFAHAE A= A%, "4 A
£ grel Az SAT O wel A DeRIA =Ho] 4 Al il dA o] oJFHrh= A7 A
sttt wEbA S T9o gEtA] o= AUE V|EoE AA uEE o83 ol A% Aotk
o2 43l B v1gel A BT EE Aok BE 52 1 B 5 o), B AToINE 0L 3
= AU HAEE o] 83| H5A Xhi‘z EE39Th
1 d Yisa1 — Yi,s42
(%) = thzl T Ve |} 100 (3.4)
o|9} Zro] ARRAPAE Atolo| Ueh= AL v&9] AOighE o] 8§38k WHHS FtolE, AZXAA}
B 4 5 HE E4E I8 del A"

At T LT AFHAR =20]F o]
e &4 :} anssen (1997)2]
el 71E X- 11 %63-/] ARZA 7]‘?3 FoA 71 Fd Ae® yE
c}. EE?‘S_]' @%Z}Eoﬂ o 3l ——‘f'.;/ﬁ, :} 718 A E X-12-ARIMA o] X-11- A MA BT} oA
4 HollA o k= 482 Wl Ak

T3k HZ Eurostat®] A ;ﬂ% F4oz X-12-ARIMA ¥WH3 TRAMO-SEAT =eol ds] o=
4 BN W meAy 58 o A7} FutalA A 1 om} Fischer (1995)= TRAMO-
SEATSZ} o] 24 B ol ZA5H7] w2l X-12-ARIMAR T} Fff &2 27‘49] Aol Ark=
ol A o Ak i d v ozl Ald x| A e ddehe %74]34- 71EE& HIFEsto] F4A 9
L2pe} 22 FHHQ AR E A7) wiwol AAl AR E H 8% raor gristar 9}
ok 3 R ol Yt AANALS e R 3 ASEA A= TRAMO-SEATS7 234
o {54 B A SHolA et Zles yehgth 2utel ARIMAR RS 25 A, A3
A& AAHE 58 59 SHolA TRAMO-SEATS7}F X-12-ARIMA Rt} 993 210 =2 eyt

%
rdk
=)
A |=~1

e
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Dosse®} Planas (1996a), Planas (1997)+ X-12-ARIMA %3 TRAMO-SEATS oA A28 91
FE317] Mol F83h= AHZA 720 RegARIMA S TRAMO®] th gk v w24 ]“3?5]'31‘:}.
147 B A okgke] zol7t Qlovt AR AL 3 SARAHL VB AHe
At ohek TRAMO7ZE AP ZA DAY 54 715 T Bl AlFsta gov, = 7b

O] F AR L A FPAZro] E w2 SHA o & 3]'"4‘“ AES =E3I9Th
A X-12-ARIMA®] 27] 22382 0] 83 202, 1 % Findley 7 3
A 2RO ML olgf st AE| st Beke] o]Ro 7] whiZel of 7)ol thdk F71A Q1 Ao

AQI-rU_‘rE
E

A R R A R 1}
b

fo il aln (o 1 ooi'

&3

Planas (1996)2} Dosse?} Planas (1996b)= F Z 2o AZL0S FE3= AAA X-12-
ARIMA<®] ZEj9} SEATS w5 gk vz A& Al3slstt. Planas (1 996)-‘5 ATSC’ﬂ/ﬂ AHEE
+= Wiener-Kolmogorov ZE| = X-11 4] e} Zo] thA OIEJ;‘EF*’JEJ
S etk AT o) Tk 9o FH(band pass) TERE 248 =
Zhethe S B4t 28y WK 27 AAGARS BAA 54& 4% AP oA =&
ol ¥kl X-11 e+ doFo g L5+ e ke "HollA AFRA SHA Afolg vstd 5
S AAEYTE gAY £E¢ ABE AR AZRARE 44 BAL o83 AAFAPS v
Dossesa} Planas (1996b)¢] ZAz}te] w2 X-12-ARIMA o] TRAMO-SEATS #P{ H o} A=
Agel thet ARG AA o m-e SHEEE BYou thi-EY A9 A7 ARpE o 2h2 74
e Ao g EAF T

a7 A RE #HY ASE e R g Zio , FElvet Ase) deiA = ol2s 4
IE A4H 48T o= gl Aotk *‘Xﬂi sk F2 AAAARA E i F RS vlad o]
SHA (2002)2 AT ARl zF e ZTE Hol7)E AT Ao X-12-ARIMA 9
TRAMO-SEATS *}iErc} tha f93iths 438 AAIBIGL olee 2 sh=e] Aik-A&-
#9499 A5l oisf X-11 %Eiﬂ- SEATS ZEE Hlw3l Eo (2009)°] oJshd, & Wy =% AR
Aol AP Aol gt 2R UYEIGAIRE 2 F SEATS FE7F X-11 BHET o Agst £4

¢

Io r]r

o] A2l ZHolA= @A FA ol HFEE & TRAMO-SEAT o] 9538 Z1o® £4
U, AZAQ Z2oAe BEAYA 5o EX uet 1 A3 deixng o
=3 Sutcliffe (1999) 7} A& 3E vle} Zo] o] F ¥ AL 7EAog
A2l 71253 97 el ARAQ J1Ee AP} ofieh 53] LAY AL
%, ZF 259 Aol wel HEZE (local filter) & F-83H= X-12-ARIMA =
& A4 E 23 (global stochastic model)S thAte g EA45= TRAMO-SEAT
+ vl 5= gl wEbA B Aol A SEvet BAAA LD Vel
3E 4 Béi 1/],_,_ x}g% r,H}\]-oi 74]242 47;1]@1 KN }\]-%?j
wel gefAls AZAQ ZHoAe] zpolo] thsl] AMzEeaz} stk ok
&
A

2
il
>,
o,

(¢

-{>
Io o @

)
>
o,
2
ﬁ,

C el $0 Azl O ARAE HHEA A AFEAE 0
Joz T Pye 27 A4 gs) Bt dk

4. 3= ZRMAI0N T3t HERZHLEO Bl

ARz AP 7] A RAETY AT AA AZZPPE) O A7 ¥ 5
AAYHA AN LAFL T2 ATAAZ welso] gtk T} Adade 4Y BEo B
Fh5at7] whizol ofel i3t WL B 71ES AR 4A B Bk ohel, ABA NEE 445
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O 4.1. GDP At22| AlAIY 0|

140,000 —

120,000 —

100,000

80,000 —

60,000 —|

40,000 |

20,000 T T T T T T
1980 1985 1990 1905 2000 2005 2010

JE 4.2, ~U|XE AI29 AAY F0|

of thobet ARz ZRIRL AR WL 4L F7t Ik B ATAE o) @ BAE nels
of AB=AY AGH B0 Bol ASHT Yt AFA w7 A85e] X-12-ARIMA
%7 TRAMO-SEATS o]l thet w242 Amstust @tk of7oAle BA 240 488 A
o 54 8 w4 ol il 271ska, el AT BT N1ES FHOE T RS wad At
thal o) gt

4.1. 2MK2

Ao A X-12-ARIMA H3PH 3} TRAMO-SEAT o] 23ty 24l B3l 7|&

e riz

GDP, &B|AZ, 5314 (M2), CPL, &, &4, 4¥4E 5
19904 18718 e 9] AA o] AFRE ). 28 4.1~4.76] AAE 0|5 2F2 9 Fo
E7F AAE olgolle tiRR s AEAE = glon, =3 1997 9] 2897 7

WA £~5(GDP) AEE AAE TEZ VERd 123 4.10014 199739] £1%$)7] o] F o GDP7} §4
3 2 4.29] ¥ ARE FLS Jefo Fo] @ FRASE Hole AR
EAEAnE. 37 4.39] AAE E7HCPI) 259 3%, 1997d7HA] YERE AAS3A7F 1998 o]
T T Aol FEIE Holx ZoRE eyt o] wet o]F Al thsiAE A 7|k e &
2 o]9]e] 19804 187]~1997d 4872} 1998 187]~2009d 4879 = F7ko 2 o] Z+ 7|7t

¢

!

S EE3h(ol9F 2o TEfzof o HAEE = FEviet AXNAAAZY T2
W3l A4 ol AEE U3 Perron (1997)2] AW 283t Harvie?} Pahlavani (2006)2] &



1010 N

100

\

80

60

40

20 4 T T T T T
1980 1985 1990 1995 2000 2005 2010

I 4.3. 2IJHCPI) A22| AlAY 0|
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. AYE AR AIAIY F0l

1
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TS 2 A7 AZATZAEL %t RPAA AR T2 Al (1998
3}(level shift)e] o] A= ](outher) AMEL= Aoz BAE 9t GDP, 4H|X
A, AZRERAE A% BPAA oA 19981d 18 7]0]€]of 2008'd 457 =
olFAS A7 FAE PO o] E 7|F 0 R T MRS AlAIF o] YR ol AlEW
T Q171 wioll 20089 42719 WS A gkTh).

o =2 Jehd 17 440 954, B3] 4 1998 487 E V1EL
VA7) ol = FEE Kol glo] 1980 1—v—7]~1998bﬂ 4879} 1999 187]~2009d
& 427t v Aeg EAFAN AYES 1/ 45004
3 A7) Ao wet 1998 187] 0|3 34 A5etgiet,
FAH AN FLdet AP 2H3rt = Tk
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I 4.6. £ X229 AIHY F0|
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O 4.7. £ At2ol ALY 0|

olth7h 2000d 427 olF F7HAIZE A Aole FEHIE Helx ok £ #E 2w AEW
T2AE AT B HHAE 47 1998 127] E 2000 327]9] $EHSTL AAH ] o5
MRS 712or AA7IE RSt A% i7§ AARE =EoATH(0l2] ¥ A3= Harvie®} Pahlavani
(2006) 9] A= LASAE, 919 B¢ 1997 3&27], £E2] BF 19964 32715 F2H3] Al
Aoz A5t Zefg (2009)2] A= Dl~— o7 YEhgTh).
oje} ol EAUY A5t F2HEE YEhl= AF, A AALel e ARIMA 23] AAe
F7F AR 7hsde] Eoth o] w AA| 77e thoE she] Y-S ARt ol EvlE
Bx2R& AP ARIMA 23] e {2 s Az 9 o532 F4o] &5d 7} ok o] 4
ARz o] oA Ha1, o] whet APz vin A7t Depxivh. webA o3
ZHE T8sle] £ ANAARANEES T7hEE Uk A85E o s AZZAALS AEdow
A B AR S0 mel GeAe AFA A SHAA Y Aol s Az & 27} it

4.2. 2HYY S T2

E AT X-12-ARIMA #4337 TRAMO-SEATS WHHe] vnE f8 F AZ2A7HE &
T AR £ Q= X-13A-S 2L AR X-13A-S Z2aWL2 n]F EAZF(Census Bu-
rean) oA 7129 X-12-ARIMA ¥ o] TRAMOS RIS AA 7153 SEATS TEE a7 A&
g JAEE o] F ARZA/INE BF A8Y £ JE Fh(interface) Z2IWOR A2 2

olth( o3 7]l A ARESE X-13A-S T2 3L WinX12i WA (20083 5¢¥)o =2 u|= SAZ2] website
(http://www.census.gov/srd/www/winx12)o| A o2 & 4 9t} X-13A-S =213 e] 7l F
2 ARgub o] o gt xpASE Yol thall Al Monsell 5 (2003), Findley (2005), Feldpausch (2009)
Fx.). 53] X-13A-S 22O QY8 BH R o] ASH TY AHERA Ve 2P

o[l'l
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A4 =%
7= AAANT AT 2T
GDP (011) (011) (011) (010) (011) (011)
£HAZ (212) (011) (011) (010) (110) (011)
CPI (111) (011) (011) (011) (010) (011)
M2 (111) (100) (011) (011) (010) (011)
AQE (011) (011) (010) (011) (011) (011)
49 (110) (101) (120) (000) (110) (101)
>z (111) (011) (010) (011) (011) (011)
= 4 5ol B FASL 47 (p.d,g) x (F,D,Q)a BES] A4 ARIMAZ Bl ot
p,d,q, P,D,Q #ES A tHE JERY.

23S A%t ¢ X-11 =& SEATS HE H83HA 313
ok mEbA o] A% F A *iXé %8 2474 (RegARIMAF} TRAMO) A& 2ol & VreR}A] ¢k
onf, Ad e FHPY (X117} SEATS)o wet M2 the Adzd A5E AEdth
A4 Dosse$} Planas (1996a) 2} Hylleberg (2006) 7} A58t vke} o] APz A3} 2P Ao 7182 d
g F AZZAYH] AY FLo, X-12-ARIMA 3 TRAMO-SEATS %] =A< 2
ol X-11 Z¥%} SEATS ¥ AZa Zafielxel Aojo 7]Aget. wepa X-12-ARIMA
P TRAMOS} 2947 715 9 SEATS ZEE d3et X-13A-5 22 o]l 712%
X-11 e A%3 7‘45“43’4- AFE Yol 71235 SEATS o o4 ARAEE AR vlashs d
&3t Z2 ot & 4 Qth(F AZZA7EE wlagt g4 (2002), FEIE (2006) 59 7]<&
AT A AHEH DEMETRA =295 X-12ARIMA #47} TRAMO-SEATS #< 2% 28
T 4 e T 2otk X-13A-S¢9} 28] DEMETRAE ARRRA 9 2PAA A oA FH
RegARIMA 7 TRAMO S W2 A&t s FAE ] glo] 7 AFZR7HY Ao|7t 23
AZgelA Z19sks AR AZ LS B zpolo Z]dsh= AJNA] FRE 5 gl BAZE it
DEMETRA Z2 2] ALgHHHof tldll A= Eurostat (2000, 2002) +z.).

X-13A-S Z2a¥e felvete] Atz A5 Aside = AFe] AAD 54 24k &
ok 53] g 2993} oj9jo] BiEHe AHgor s sfuich viHAA He 234§ i ¥E
of ek @x B ool A3t shyate] HeS EA487] A FARY ] Bosth B dFolie
S8 279 FFY(country specific holiday) E3E #4317 $13] NSO-CIS =213 ©]-851%]
CTHNSO-CIS ZzI3e 5473 (2005)04 7idd Aoz, oo ARG = a#e] €98 &
Aol &3 =9+ Eo (2009) F=x.). 3FYL &3 #42 A% 2PN AsiHE F 7

O

o

%] (Bell#} Hillmer, Dagum) 2} 34~10¥471A19] 383 A&7+ 183 167] S|ARE S g
E AICC 7|&< A83sto]l 374 2o 710 Feis AAst== silek. o] AAolA ARIMAR Y
o] AA.ZAT} 3 QUYEH}- YBR[ AAEZA 5
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* 4.2, AEQAU FEXO e PLols 24(S%)

. TRAMO-SEATS X-12-ARIMA
- ZAA 7|2k 717k 1 717 11 ZAA 717k 7171 712 11

GDP 0.0% 0.0% 0.0% 0.0% 1.6% 0.0%
N A 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
CPI 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
M2 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
AANE 1.4% 9.4% 0.0% 6.9% 14.1% 0.0%
9] 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
T 0.0% 0.0% 7.1% 0.0% 0.0% 0.0%

I 4.3. AEQ X0 tig #20ls 24(MPD 7529134

e TRAMO-SEATS X-12-ARIMA
AR 71 2F 71ZF ] 7| ZHI AA 71k 717k 1 717
GDP 0.228 0.988 0.155 0.225 1.155 0.209
AR A &= 0.169 0.176 0.130 0.257 0.400 0.151
CPI 0.057 0.126 0.141 0.067 0.130 0.154
M2 0.134 0.268 0.287 0.171 0.236 0.323
AAE 1.417 1.887 1.387 1.767 2.854 1.296
=4 0.445 0.413 0.449 0.698 0.788 0.942
T2 0.403 1.324 2.695 0.276 1.567 1.513

7 A4 WAET 3717 D D 5 kst A 80le] thg BAH P o)) et &
Ao B AAH A77} A5 ojok Fek). o] BANN 44T 1

A, P0Is B FolE BAS fEiA AAAEE 19 2HE9] 479 RRIToE U T
<, TEEH = 717l W8l SP; ;9F MMP; ;& ZHzb Albsigitt. o & o 1980d 1&7]91A4] 20094
48717129 AlAGe] AHEE GDPe A%, AA A5F 19809 1E7]~20061d 487], 1981 18
71~20073 47], 1982 187]~2008d 427], 1983 187]~2009d 4872 pro] APZAHS Al
Pt & SEFAL A5l tis] =&9 SP, ;9 MMP, ;9] AFol7b 3% o3l £719 ul& S(%)<}
QQ(%)E A=ttt the Ag et A7 et F3kols BAE U3 P o g Algsialrt.
ARRE 2o tigh 0] duht A ARNZEE UEflE SPy ol tieh & 4.29] 27E Bd T
B OEE e v vk 229 2o FAFEAY. 55 AYE ARE Adstd ZE AAZ o
3 SPi ;o Abel7h 3% ol HEZA7F M gl ZoE yEgon, AYE ARE M4 T
Z(5S <15%)e 9A T5A71& 2oz £45 31
a8 o)} o] F7belF B TAAQ A& S(%)2 ol 00 7k A, o8 VFoR T
S Hladty] otk A7 Atk olE Heet] fjg AR H A EAG(MPD)E Ho=H =
SP, ;9 BZE2 A 0|48 4 Uu}. o7 e X-13A-S =2 72o) obgA A tk(stability diagnos-
tics) 7]5olA Al&sh= MPD2] 7589 gk (percentile) S A3t & 4.39] 292 B T iy &
T MPD9] 7589 gko] 3%H ) 2o} u]-¢- bg A 2S & 4= k. AAVE ez e A,
GDP$} 422 A129 tsiAl: X-12-ARIMA Hhgo] okzF 298k z1o 2 Jelton, thE xp29 o)

g

J?ir
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I 4.4, ABRZEAL ®ol0l0l thet F2tols 24(QQ%)

. TRAMO-SEATS X-12-ARIMA
A 717¢ 717+ 1 71711 ZAA 72k 7171 7|74
GDP 0.0% 0.0% 0.0% 0.0% 3.2% 0.0%
AH| A E 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
CPI 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
M2 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
AJE 5.6% 14.3% 7.7% 11.3% 20.6% 5.1%
2=9] 14.1% 0.0% 0.0% 15.5% 0.0% 0.0%
TE 0.0% 6.5% 29.6% 0.0% 9.7% 7.4%

T 4.5, AEZREAL &olglof] tig #2t0ls 24(MPD 60291 3!

. TRAMO-SEATS X-12-ARIMA
AA 712k 717+ 1 71 ZHI ZAA 717k 717+ 1 71711
GDP 0.285 0.553 0.166 0.302 0.920 0.257
EN IS 0.044 0.024 0.129 0.100 0.211 0.152
CPI 0.070 0.031 0.208 0.049 0.088 0.192
M2 0.037 0.303 0.252 0.149 0.132 0.363
AdE 0.646 0.763 1.015 0.877 1.370 1.422
49] 1.789 0.538 0.546 1.661 0.855 0.636
TE 0.305 1.528 2.016 0.170 1.664 1.417

Al TRAMO-SEATS 2] MPD 75&9]3ke] o ZA A= oy I Aol mjulgt A
Hoith wEkA Bk AEZe FUEE fsiAe olEst FAXY Aolrt FAALE {5 2
gt A 7)F 0] niRE ofoF & Aot

S AR HE gz BAs Aol ofst, 53] GDP A8l A= TRAMO-SEATS "y
of o et ARt =EF I oY AFE w‘%%@% a3te] AELHE R A-REE
AlEHA AA 717kl Bl TRAMO-SEATS 3ol Atjd oz of fedt 4797 =& & A7
ST A 2o R #AHTh e AR Sl deliAs £4 717l wet oFkE ApelE Hel7]
L 3R g AA A o2 TRAMO-SEATS ¥ MPD 7529 gko] © 24 A5 o] X-12-ARIMA =
Holl Blsf HAe] E2 Aoz FAE QL)

T3 AZZAZALS] A7l gt Fhols B4 AF A AU AAs 0l whet ok AolE o
BT glou, AAdos £ oy BFE g Ze EARgY. FANCR £ 449 A
QQ(%) #e K AYJEF =9 A= ool BE AALG sl MMP; ;9] zo]7F 3% o]4<l &
EX7} A9 g Aoq Ueigon, 4959 Y ASE E4 FH7E(QQ < 40%)S WHAY
t 2eg AT

ol Ao} o] Bl F3olE RARXEL Fho] 00l ZH7e ARl HisiA = MPDe] £2 & 0|83
da7l 9=d), o] ALols X-13A-S =2 729] kA AR EQ 6089 7S ALsArt. & 459
272 2 F by 2% MPDY 608$]7k0] 3%t Zol mf¢ okbg Aol AL & 4 k. AA| 7|7+
o] A E7IS} 5 Azl WAl X-12-ARIMA "3 9] 60&513ke] o 2HA 2
Atgof tisi A= TRAMO-SEATS o] 9k o] 298k 2oz BAw 9o}

I RS oz BAE Ao o5, E3] 7|7t M E3ES Ale)shE TRAMO-
SEATS ¢ eHg/do] X £ Aoz Yyttt 2 AALY -9 247170 what 2zF Afol&

o

¢

o
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i 4.6. HEZEALL MAPR

. TRAMO-SEATS X-12-ARIMA
AA 717k 713k 1 7|1ZHI AA 7)1 7121 7121
GDP 0.298 0.299 0.087 0.290 0.387 0.113
E R 0.258 0.276 0.061 0.223 0.346 0.082
CPI 0.053 0.113 0.079 0.098 0.114 0.086
M2 0.259 0.173 0.207 0.167 0.211 0.194
A8 1.400 1.709 1.047 1.479 1.651 1.170
=4 0.532 0.797 0.165 0.602 0.347 0.199
T2 0.705 0.158 1.492 0.710 0.397 1.843

H 4.7. AEZEALS ©@olUle] MAPR

e TRAMO-SEAT SX-12-ARIMA
AA 717 71Z¢ 1 7| ZHI AR 71 2F 7171 712+
GDP 0.351 0.241 0.098 0.354 0.444 0.155
&M A E 0.287 0.250 0.100 0.309 0.381 0.124
CPI 0.080 0.116 0.111 0.130 0.143 0.122
M2 0.263 0.234 0.228 0.243 0.264 0.240
AAE 1.744 1.950 1.170 2.043 1.768 1.490
=4 0.822 1.133 0.254 0.857 0.481 0.289
T2 1.147 0.153 1.867 1.193 0.531 2.105

Hol7l= stAuk & A8 o] o= FAH g2 TRAMO-SEATS ® o] MPD 6029 gko] o =7
F745 o] X-12-ARIMA " ETH T 2 A ARE Holu k. AZxA A7]|H|o] g MPD
605 7S v iE, BV $£9-£5 229 AL A 7|7 eiAs X-12-ARIMA #3 o] &
g ZAew vERd T HH1 AF717E & £3] 71ZF 1 ol thsliAl= SEATS 9] HgAe] dX &2

2 AT T3 AR AF olehs R AE HolFa glo] UnkHQl do® A
= Eﬂ‘“ SHAIZE AR, AR e AR RS /\lﬁﬁﬁP“‘ AAZNE Wdeg she 4ol
TRAMO-SEATS #oll A& oz o fest 237t 25+ AFS Holv 2oz dddr)

il

S o W pio

z

4.3.2. ARZEHRZE £4d M AFzHo] FFgsA ° Aode AMEE SAAEY F/E R
71E ARZRAALS W37L 32X gkotof & ZojBnE, OIE¥E1 FAE AL ZALE IR A olofoF
st F e AN HAS AT AR BAE £ 24 29E Y, AAREY A F e
MAPR zto] Hl=eA FAF o} AFzol whet °k7u ZpolE Ve AL ek WA A2 G A G
&5 MAPRZ AASE & 4.60] &8t GDP, 2u|A&, E3}Fol A& X-12-ARIMA 7} 9z 943 vt
9 E7H AYE, 755 A8 HaiA= TRAMO-SEATSS] MAPR gte] © A 49 et o
23 Ayks 7 o] vise A= gEe vehli= e siAHTh
ot F2se weE] ARTHE e s B A9 v)sedt A= MAPR g Holu, AA
Aoz TRAMO-SEATS| #2/3t SHE Yepa ot o] F¢ 7]

ZlolMe 709 Am 5 ALE
7 £9e AYE 57 A2 oA TRAMO-SEATSS] MAPR gto] o #A 245 gon, 717HIoA=
E315F 0]99] 67) #Fzo] the) TRAMO-SEATS?] ¢tgA o] B 943 Ao s BAgth

w3 ALz A L] A7ulel thE MAPR #4215 vlwd & 4.790A4= AA 713k 7 F3h=kol
i A ek X-11 28] MAPR gro] ozt 27 45 g Foln, the Aol i< 2+ SEATS
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4.8. 9SH J|=0| 2t Ul A2 (r%)

. TRAMO-SEATS X-12-ARIMA

A 712k 717+ 1 71 7HI ZAA 72k 717+ 1 71711

GDP 0.034 0.055 0.006 0.157 0.112 0.302

AH A& 0.032 0.082 0.010 0.085 0.108 0.026

CPI 0.019 0.001 0.017 0.019 0.037 0.024

M2 0.000 0.000 0.287 0.039 0.046 0.029

AYdE 0.059 0.036 0.021 0.348 0.277 0.275

%9] 0.063 0.109 0.112 0.223 0.131 0.092

TE 0.007 0.001 0.012 0.136 0.261 0.211
BEIZhY PR A0R RURAULL ARTAE om $AT AN AR Yw) MAPR $E
Kol gl O\/} AAH o2 TRAMO-SEATSY] o] =2 Zog ARt} o] 4% 7|7+ oA

£ AAET $Ue A 57] A=A TRAMO-SEATSS] MAPR o] © &4 4= 9loH, 7|
oAM= 2 A8l tis] TRAMO-SEATS®] ¢Hg/d¢] of 938 2oz A9t

0|9} Zro] SEATSS] ¢HgAle] o 943k Aoz Uehd B4 A= X-11 ZE7} SEATSHET} AZ=Z
AL tist =A4AA ] +HE =7} whZth= Dosseg}l Planas (1996b) 2] A3lel= Hits & Zlojth
2} Fischer (1995)0ll4 2143k wle} o] 4] Hrv 7|24 or A8t FE | dolet 24
i Az o] SAol wet ZebA] 7] df 2ol o] 8 EvlE Az tE AR IB8e s A
= HA @tk olgd A YA, F2HIE st} AlREe theR AEE% % A2y st
A 717kl vjs) TRAMO-SEATS el Aoz o fe2ldh 237 s2dve & 979 #5334
= A s dor EAd

4.3.3. UEM M AAxHo] AsHA NAH A AZZRAA L= 2718 A DM 22l (re-
sidual seasonal factor)o] FoFglA] e¥otok girh. whebr] AF2lo] AA LA estA Al A Sk
W, AZzAAL sl thA] S A2 Ak A9 T o] Apol7t vpehtA] ¢lotel 3
o o]& #4387 Ash & 4.890= HEA 71$% 2-g-sto 7412*2249] A3de Hlas 2HE A
sttt AA 717k e R 3 e B A9 Fho] vtk AeE wWol #EFH oy, tiA
E SEATS 288 #4888 o =25+ r(%) %M X-11 d5HEn o Z#S Zew UrE}kkD} 53] GDP,
2HAE, £2-7Y, A9E T A=l s TRAMO-SEATS W] E4 o $& Aoz 2453
oh. 3 27, Sk o] Axtge] AFWEol A2 A r(%) 7ol w2 14 A
tl, ol old ArEo] the AA Gl visl diH oz IFAL FAHE 27 dEd
goto] AR ez A% datel ostd, 7 ¥ BF A 7]kl wlsh
73?‘;}% Btk 22v TRAMO-SEATS ¥ 9] r(%) Zrol X-12-ARIMA ¥R
o7 yeht AA 717kl vs] TRAMO-SEATS ¥hell 2|3 232 Hojx
4. = of i3 TRAMO-SEATS 9] r(%) gkol o ZA F75 o
X-12-ARIMA ¥ E ot H5/do] 943 Zloz #4583

FET ASEALZ fsA o121d (%) #S] AFel7t FAH LR gt thi E47]E0] &
ok wEkA] ol 7jollA ] Aite dwtHQl Ao r sjA sk Hie AT JAAR, ARFE W
A 3sHA AR 717kl ws) SEATS 3ol Atjdez o 83 237 =&
J &5 AR AdErh. AAR o84 AP SHWolA TRAMO-SEATS
A2 g AT Je AdAolnth. wEhA FF syl FEA 7840 d5d

jﬂ
rlr
o [0
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X-12-ARIMA w3} o] 29 7]%38 T
3 ARG A% ZAS ok T Aotk

5. 82 2

AAZRcz 717 g 284S J38T e AZZPPHezE v AUtE FHoZ AED
9l X-12-ARIMA 97 G330 EAYD 7|39 Eurostat SoA] AFRE 1 9= TRAMO-
SEATS g € 4 3ith X-12-ARIMA g2 o523 vHE F83he FdA < Wid 7|zstx
A= R, TRAMO-SEATS W2 AZ 27 o4 2At5 ] tish A4 248 EUE she R385
olt}.
Shtoll A dA] X-12-ARIMA HS fevet SAASEY S REE 24314 74]?‘2 AALD
ahz-FEskal et o] WH-2 TRAMO-SEATS 70k ool 71 o] ARgH o] I f-84d¢] d
AFEAE X-11 {39 Zz2a0E AF7HAY AZAGl et A7 aFe} 2= SAEE 7S] 43
=2 2yz AEs 22AA Aotk X-12-ARIMA L =3 22 EurostatS 24
Y AZzA Pgol et na-EA M E TRAMO-SEATSS} 37 71 8t AR AYYHo=
Hrpakgith, 2#uF 2 A A3LE B X-12-ARIMASF 72 oA ¥ Bt TRAMO-SEATS
2 RPN LA g =971 AufF et Abd X-12-ARIMAE 9] WAL o5l vt
o2aly 7129 AFRATA AFEANE =Ys7] A WEelslnh. 53] H 2o AFFHT e X-
12-ARIMA S} SEATSS] 232 o5 FE 9 A354 §84 SHE % 1 59 F2WHAA
gyjste] Bl 7123 AEAY E4E EUE AZ2GWEE AAS st A= & 4 Aok
E3] %2 Eurostatol] &3] TRAMO-SEATS vy o] xjeis o ule} {5 ZHoA = o] whyo] 4t
2 Agoez, I 54 v ANUTE FHOE NA =9 iﬂlﬂﬂrow FHAQ 7S sAHe™
X-12-ARIMA v 9] g & tﬂﬂﬂ 7}—/\4 o] =c}. a2} AR ZY oA F upio] nnE 93t o
E‘E_

Jl

T= Astd A (2003)004 AFAAB AR50l tfs] TRAMO-SEATS el A28 A=
TRAMO-SEATS "ol &3t o] 24434 A37 A8 gl AAolth. EnlE AZRALS HsiAE
AAGAR A A AEEES A2 F4T 5 Slojof sttt 89 Azl st AlExHdL f29
ARS 7P A MtGehe Aol F83tEE, I < AAAA w24 §lo] E%LHOH/H AHEE 0] gtd
X-12-ARIMA WPHTHE o]83te] AZZ2AS Alshe 2 ool shRdozr: 448 AR 3
= TRAMO-SEATS "9 A-g vlelo] th3t 7% &5 ojof 3 ZAo|r},

& +=F2 X-12-ARIMA 9] 454 18730 TRAMO-SEATS 9] o84 B34S 4FA12
T e ARZTHY] 2AS 9% e g WA 7Y Adx A Uigt A7 dRE Eue
el ol2d A x}ov‘é—% vl E gkt =3 F U F oj= Zlo] w2 Akl ¥ A st
7He A7) A8 S F2 AAANALGARE HFe R vaEAE ARSIt AR e J2
o 71238 o8 7HA] AR2AMNS AF Hlasks AL A4 ko, & AFdAs ABZA Y
A BAL Ao 2ol AREHE G- 954 59 ARE FAHLE F S vlastct

shte] T2 AAANALAEES o

o AFzAYH AP sl EAe A3}, F

< AZZAALE AdEste Aoz F7E AT T Y Atele] A wlaeAs B Akl wet
ob7} ThE ARE Holx Qo AAFes TRAMO-SEATS Who] tha $93k Aoz BAMggit)
53] F2W3LE aejste] 27H& ol R4 A%, AA 712kl tis) AW E2AEE AR A
of HI3) TRAMO-SEATS "ol At es o feld 37t =55+ 222 et



1018 N

FRONF BAL o g3lo] AL wiwst Aol 5w, T W BE g4o] 22 Ao g
skoh BT AR S B47170) ) ok Aol Wolrle BiAR, FxAsE Teste] ARy
oz ARzAS A@sE @A 7|17kl vsl TRAMO-SEATS el Ajdoz o §)3t

2As 9k 53] Sevele] FATFS bl tlEAQl vEQ GDP 2
£ X-12ARIMA o] ozF 998 0% thehglont 7712l dhsiAl e
TRAMO-SEATS ¥ o] o ¢tgA o] =2 Ao g BAEgith

Al
SEATS o] X-12 ARIMA PRET Y e S YRR S A —l%*iﬂ ek o] Aol=
AW Al weEl AelE Holu glev, ARl gk 410 A 7|7l vs) TRAMO-
SEATS Wyl Addez o {2 Ax4E =&she 43S Uelo "S54 71500 93
TRAMO SEATS o] talz 943 2oz Priee], dA ZAAAL dehbes AdHEe

2 AASE Hol AADAES] S0l vt AFRAL B S ol 2F W] FYA o5
Jéﬁ‘ EE A7) PYRTH AU Aoz BAF YT
olelst At BY B0 7|28 F TRAMO-SEATS whgo] Adz4el o84 334 ¥ 284
ZHolA o S5tk 229 SR AT Ade} ANk T} A ANZANEE Do
2 4% 2 A7) 2nz e TRAMO-SEATS 339 9940 thah Qa9 222 £58 S+

oIeh ARZPIRD S5l P & A7 R LAY AR 247120
=) e welth ol AA AAN AL Ba Aue] 4ol 247 the
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1 BANALS $T7 WE2L0] 2A $PR2z 494 A o
!
7ol

® o
_u N

rEH £ H
o M
o°|' ﬂ =
rir
o
L
2

N mlo é tlo

ok Ao BT, AAR PRAUSKE Tesl] AR chal ALxH

29 fele At waEe
q et A4S, 2+ z2ade

2 AZdzARE /\151“1“’/}% 2E el of }"/P. 1L HE A“’lﬂ A

[o
Y
lo
fiu
de o
1
i
32
v

Y

ol W3} TRAMO-SEATS =¥ o] AJEH&
o

1

=2 fu

i)

> o e P i
NN
Y

off

X,

—

I T et
m?ijr.?':
AN

Ul rfr L &
N
N

BN
ox,
oZ
i)
o
>
olN
)
rO
N,
HN
o
fu
3
kJ
rok
re
2
44
o
?
L
=
fru
[ o:
e
o
Fd
i rIJ
o
tlo
> BN
r-]N 4 2
ox
o)

(
-

—r
o
b2
1o
i
2
o~
ro,
F
i
do
ok
ﬁ
11°f'
rok
td
ol

510% AEzA o] H‘”’éfﬂ l g Zott. WPEW ﬂ%/l AAANA Lol Yeht= A
e

=
T 5 9e AAHA e BAK AL B34 F 28 18

o2
"
wl
::I,

(e}
)
zjd
N
N
N
v
:‘i‘:“;
T

5 TR AAEA S.0lel T BAA P ool tha SAN B AT G A7 A% of
oF @ Zlolth 3 H Aol N9} 2ol TRMEIE AR Mt FHL BAHS) AL T2
Wole) R e AARCR BAT 4+ Y BAZ e B A7 A= olof @}

FF X-12-ARIMARS Evjz AQZFPELS A85H ARTH T e 2ol BAsteA TRAMO-
SEATS #ie) o84 3847 X-12-ARIMA ¥l 454 4842 242 + 9t Aze 3
A2} AZzYel B 477 Dok F T Py 3o S AUF0R AGIAA T, 0B
X-13A-8 =273 o] Shtel A AR FolA AHESHEA 422 AR i o] REg AAA
o= 2FsH= Yol BhF A77F AGS oloF Bk 53 FWA K840 4FH X-12 ARIMA B
3} ol 2l 7|28 SEATS W€ 2Fstel 85 AANAL Aol AU ALEGPES A% 24

sk & Aol



X-13A-S =27U2 0|88 ARZEYY 24 1019

D23

ZOH (2009). FH=o] £=EF =9 Abolol] FARAA T A=, <A DA AT>, 15, 181-204.

LENZE (2006). = AAANALAEY ARRA B4, AZsta FA st AR =2

0123 (1998). FZAAAALY A-ZAYY: X-12-ARIMAYS FA08 < AAEA > 4, 205-242.

0l8HA! (2002). 3t= AAAA LD AZa ARz E] 24 X-12-ARIMA 2 TRAMO-SEATS 9] 1
o, <AAEA>, 8, 163-207.

HZAU (2003). TRAMO-SEATSE o]-g8t AANS A, <=8 ZAALAE>, 1, 26-52.

T2 (2002). AAAEAL AZHNTZAPY, <EALHAT>, 7, 1-48.

SHZAE (2005). <NSO-CIS AH-AF i >, BAA AASAZ (AN o), BAF.

Burridge, P. and Wallis, K. F. (1984). Unobserved components models for seasonal adjustment filters, Journal
of Business and Economic Statistics, 2, 350-359.

Dosse, J. and Planas, C. (1996a). Pre-adjustment in Seasonal Adjustment Methods: A Comparison of
REGARIMA & TRAMO, Eurostat Working Paper.

Dosse, J. and Planas, C. (1996b). Rewvisions in Seasonal Adjustment Methods: An Empirical Comparison,
Eurostat Working Paper.

Eo, W. S. (2009). A Comparative Study of the Two Main Seasonal Adjustment Methods: X-12-ARIMA
and TRAMO-SEATS, Manuscript, Statistics Korea.

Eurostat (2000). Seasonal Adjustment Interface DEMETRA for Tramo-Seats and X-12-Arima, Eurostat.

Eurostat (2002). Demetra User Manual, Version 2.0, Seasonal Adjustment Interest Group(J. Dosse and
F. Hoffmann), Eurostat.

Feldpausch, R. M. (2009). Windows interface for X-12-ARIMA (http://www.census. gov/srd/www/winx12/
winx12doc.html).

Findley, D. F. (2005). Some recent developments and directions in seasonal adjustment, Journal of Official
Statistics, 21, 343-365.

Findley, D. F., Monsell, C., Bell, W. R., Otto, M. C. and Chen, B. C. (1998). New capabilities and methods of
the X-12-ARIMA seasonal adjustment program (with Discussions), Journal of Business and Economic
Statistics, 16, 127-177.

Findley, D. F., Monsell, C., Shulman, H. B. and Pugh, M. G. (1990). Sliding-spans diagnostics for seasonal
and related adjustments, Journal of the American Statistical Association, 85, 345-355.

Fischer, B. (1995). Decomposition of Time Series Comparing Different Methods in Theory and Practice,
Eurostat Working Paper.

Foldesi, E., Bauer, P., Horvath, B. and Urr, B. (2007). Seasonal Adjustment Methods and Practices, Hun-
garian Central Statistical Office Working Paper.

Gomez, V. and Maravall, A. (1994a). Program SEATS Signal Extraction in ARIMA Time Series: Instruc-
tions for the User, Working Paper CEO 94/28, European University Institute, Florence.

Gomez, V. and Maravall, A. (1994b). Estimation, prediction, and interpolation for nonstationary series with
the Kalman Filter, Journal of the American Statistical Association, 89, 611-624.

Gomez, V. and Maravall, A. (1996). Programs TRAMO and SEATS: Instructions for the User, Working
Paper, Bank of Spain.

Harvie, C. and Pahlavani, M. (2006). Testing for Structural Breaks in the Korean Economy 1980-2005: An
Application of Innovational and Additive Outlier Models, Journal of the Korean Economy, 7, 179-212.

Hylleberg, S. (2006). Seasonal Adjustment, Economics Working Papers, School of Economics and Manage-
ment, University of Aarhus.

Janssen, R. J. A. (1997). Working Day Correction and Seasonal Adjustment in the Netherlands’ Quarterly
National Accounts, The 23rd Ciret Conference, Helsinki.



1020 0l3HAl

Monsell, B. C., Aston, J. A. D. and Koopman, S. J. (2003). Toward X-18, United States Census Bureau
Working Paper.

Perron, P. (1997). Further evidence on breaking trend functions in macroeconomic variables, Journal of
Econometrics, 80, 355—-385.

Planas, C. (1996). Short-Term Variability in Seasonally Adjusted Time Series, Eurostat Working Paper.

Planas, C. (1997). Estimation of AutoRegressive Moving Average Models: A Comparative Study, Eurostat
Working Paper.

Sutcliffe, A. (1999). Seasonal Adjustment: Comparison of Philosophies, Australian Bureau of Statistics
Working Paper.



X-13A-S Z242 0|26t HEZALY 24 1021

A Comparison of Seasonal Adjustment Methods:
An Application of X-13A-S Program on X-12
Filter and SEATS
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Abstract

This paper compares the two most widely used seasonal adjustment methods: the X-12-ARIMA and
TRAMO-SEATS procedures. The basic features of these methods are discussed and compared in both
their theoretical and empirical aspects. In doing so, the X-13A-S program is used to reevaluate their appli-
cability to Korean macroeconomic data by considering possible structural breaks in the series. The finding
is that both methods provide very reliable and stable estimates of seasonal factors and seasonally adjusted
data. As for the empirical comparisons, TRAMO-SEATS appears to outperform X-12-ARIMA, although
the results are somewhat mixed depending on the comparison criteria used and on the series under analy-
sis. In particular, the performance of TRAMO-SEATS turns out to compare more favorably when seasonal
adjustment is carried out to each sub-samples (by taking possible structural breaks into account) than
when the whole sample period is used. The result suggests that as the model-based TRAMO-SEATS has
a considerable theoretical appeal, some features of TRAMO-SEATS should further be incorporated into
X-12-ARIMA until a standard and integrated procedure is reached by combining the theoretical coherence
of TRAMO-SEATS and the empirical usefulness of X-12-ARIMA.

Keywords: Seasonal adjustment, X-11 filter, SEATS, X-13A-S program, Win-X12.
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