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An Application of the TRAMO-SEATS Seasonal Adjustment Method
- A Comparison Study of Seasonal Adjustment Methods between TRAMO-SEATS & X-12 -
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This paper aims to describe the details of the seasonal adjustment method “TRAMO-SEATS”. In this paper
TRAMO-SEATS method is reviewed in various aspects for implementation for time series. TRAMO-SEATS method
is based on the concept of “signal extraction” using Wiener-Kolmogorov filter. The filter is an optimal solution for
seasonal adjustment. TRAMO-SEATS method adopts AMB (ARIMA-Model Base) decomposition. AMB
decomposition impose white noise fluctuations of signal series on noise series to smooth signal series, which method is
called “Canonical decomposition”. Many papers indicate that the TRAMO-SEATS method is ad hoc, because of
Canonical decomposition, its strong assumption and so on. This paper may contribute to review of various seasonal
adjustment methods. In this paper, the seasonal adjustment software “DEMETRA” developed by EUROSTAT is also
introduced.

Key Words: Wiener-Kolmogorov filter, Power Spectrum, Fourier Transformation,
ARIMA-Model Based Decomposition, Canonical Decomposition

21 1 16 T

33



TRAMO-SEATS

TRAMO-SEATS Gomez and Maravall

1996 TRAMO-SEATS Wiener-Kolmogorov Signal
Extraction Wiener-Kolmogorov
TRAMO-SEATS AMB ARIMA-Model Based Decomposition

Canonical Decomposition

TRAMO-SEATS
TRAMO-SEATS
TRAMO-SEATS

TRAMO-SEATS

TRAMO-SEATS X-12 ARIMA
TRAMO-SEATS

EUROSTAT ““DEMETRA”
EUROSTAT 2002 GUI Graphical User Interface
TRAMO-SEATS X-12 ARIMA
TRAMO-SEATS X-12
ARIMA DECOMP TRAMO-SEATS
TRAMO
TRAMO Reg-ARIMA
SEATS AMB Canonical
Wiener-Kolmogorov
TRAMO-SEATS Wiener-Kolmogorov

TRAMO-SEATS X-12 ARIMA
TRAMO-SEATS

EUROSTAT DEMETRA

34



66 2009 3

TRAMO-SEATS

TRAMO-SEATS TRAMO-SEATS
X-12 ARIMA DECOMP
TRAMO-SEATS

X12-ARIMA  DECOMP
TRAMO-SEATS

X-12 ARIMA  DECOMP

(1) X12-ARIMA
Reg-ARIMA Regression-ARIMA model

@ @
2004  X12-ARIMA

Reg-ARIMA
ARIMA Reg-ARIMA

ARIMA
X-12

X-12

ad hoc filter TRAMO-SEATS
X12

(2) DECOMP
DECOMP State Space Model Kalman Filter
AR
DECOMP
Explicit X-12
Implicit
DECOMP
AIC
1997

TRAMO-SEATS

TRAMO-SEATS Maravall
Maravall 1996 TRAMO-SEATS TRAMO Time Series

35



TRAMO-SEATS

Regression with ARIMA noise, Missing Observation and Outliers
SEATS Signal Extraction in ARIMA Time Series

TRAMO
forecast & back cast SEATS
ARIMA SEATS TRAMO
ARIMA AMB ARIMA-Model Based Decomposition
Wiener-Kolmogorov Filter: WK filter
TRAMO-SEATS
| TRAMO |

(1) Reg-ARIMA

€3]
®
| SEATS
(1) AMB
AR
AGF: Auto-covariance generating function
Canonical
9, (B)St =0, (B)ast ag N (O’Vs )
9, (B)nt =0, (B)ant Ant (t) N (O’Vn )
)
s(t)=v(B,F)x, v(B,F)= v, & (B)61(8) 6. (F )¢, (F) Signal
v, 6(B)  ofF)
(3) Wiener-Kolmogorov
TRAMO SEATS X-12 ARIMA Reg-ARIMA
X-12 TRAMO
Automatic Model Identification X-12 ARIMA

SEATS AMB

36



66 2009 3

Canonical
Canonical
AMB

Wiener-Kolmogorov X-12
X-12
Wiener-Kolmogorov

TRAMO-SEATS X-12 ARIMA DECOMP
TRAMO-SEATS  X-12 ARIMA DECOMP
TRAMO-SEATS

@ TRAMO-SEATS X-12ARIMA DECOMP
TRAMO-SEATS TRAMO SEATS
X-12 ARIMA X-12

TRAMO-SEATS
X-12 ARIMA DECOMP

TRAMO-SEATS X-12ARIMA DECOMP

TRAMO-SEATS X-12 ARIMA DECOMP
TRAMO Reg-ARIMA
SEATS X-12
Explicit or Implicit Explicit Implicit Explicit
model based method model based method model based method
or not
DECOMP
TRAMO-SEATS X-12 ARIMA Reg-ARIMA
Implicit model  Explicit model
TRAMO-SEATS DECOMP Explicit model
DECOMP
TRAMO-SEATS ARIMA
DECOMP
(2) SEATS DECOMP
TRAMO-SEATS SEATS DECOMP

37



TRAMO-SEATS

SEATS DECOMP

SEATS DECOMP
frequency domain time domain
y, —oo<t<ow y, 0<t<T
Wiener-Kolmogorov

(3) SEATS

TRAMO-SEATS

TRAMO-SEATS

Wiener-Kolmogorov

X-12
SEATS X-12

SEATS X-12

SEATS

X-12

Wiener-Kolmogorov

X-12

TRAMO-SEATS

SEATS

X-12 ARIMA

X-12

38

Centralized Filter



66

2009

3

W, =W,
SEATS X-12 t=0
t=T
| | | | |
I I I I I
t—-2 t-1 t t+1 t+2
B> B F=B" F?=B""

Reg-ARIMA
TRAMO-SEATS

Wiener-Kolmogorov




TRAMO-SEATS

ARIMA

TRAMO-SEATS
TRAMO-SEATS

TRAMO-SEATS

o o AMB
Canonical
(@]
AR
(@)
(@]

o Wiener-Kolmogorov

40




66

TRAMO-SEATS

2009

3

TRAMO-SEATS Canonical
Canonical
TRAMO-SEATS X12
TRAMO-SEATS
TRAMO
TRAMO TRAMO
TRAMO
TRAMO
TRAMO
&) |
o BIC
[@) |
o ARIMA
trading day effect
outlier

missing observations

((3) Reg-ARIMA |
© Reg-ARIMA
© Reg-ARIMA

4)

(@]
© Reg-ARIMA

SEATS

41




TRAMO-SEATS

Q@ Reg-ARIMA

@
TRAMO
BIC: Bayesian
information criterion

¢)
trading day effect
missing observations
outlier
® 0000
1 : >
. o o o
. ® i : |
| “ : : :
: '\ | ! |
! @ | : :
—o 000 > —0 0000 0>

42



66 2009 3

(3) Reg-ARIMA

nl

n2 n3
y(t)= Za)i A (B)Dit + ZaiTDit + Zﬁ REG; + X,

i=1 i=1 i=1

X =1{x }_ ARIMA

B Bx(t)=x(t -1)

% =Zm:ﬂixi+z
i=1

( 3N

Y= (Yo Yaruyr )
X; :(Xilvxizl""XiT)T i=12,---,m

T

Z=(x,,%,,-,% )" ARIMA

~ J

43




TRAMO-SEATS

30
20
10

-10
-20

R [

21 / 31 41 51 61

71 81 91

4

TRAMO

TRAMO

Wiener-Kolmogorov
ARIMA
Wiener-Kolmogorov

44




66

2009

BIC

3)

(@

O

(4) ARIMA

$(B)5(B)x, = 0(B)a,

o 5(B)

ARMA ¢(B) 6(B)

ARIMA

Air line model

1-B)1-B? ) =({1+06,B)1+6,B% ), a N(OV)

Maravall. A 1996

@
BIC
@
ARIMA
7 6
Z ,Bi X it = Z (ﬂ.
X

Air line model

Reg-ARIMA

2005

45




TRAMO-SEATS

®)
@, (T) Additive Outlier
o, (T) Level Shift
Wrc (T ) Temporary Shift

t=T a)AO(T) a’l_s(T) CUTC(T)

Ay :max{| on(T)Hst (T)l’la)TC (T)l} A >C C

max(4, )<C C

““Masking effect”

(4) ARIMA
ARIMA AR MA
AR MA
ARIMA AR MA
Unit Root Test
MA
Maravall. A 1996 TRAMO AR MA Root
AR MA
modulus
ARIMA AR 2 AR

(L+¢.B+¢,B? 1+ 4,B% )z, =a, a_ N(OV)

46



AR

66 2009 3

L+ B)1+ 4,82 Nz, — )=+ 6B)1+06,B% ), a N(OV)

MA
ARIMA
AR MA
L n
BIC

BIC =-2log(L)+ k log(n)

2004

MA P Q

0<p,g<3 0<P,Q<2

Reg-ARIMA
SEATS

(1) Reg-ARIMA

Y =(y,, ¥,
Y=Y X +2
i=1
Zirilﬂixi
y

AR

BIC

AR

AR

SEATS

ARIMA

Y )

Z :Y_Zim:ﬂgixi

47

AR
AR 1,1 ARMA 1,1
ARMA ARMA
ARMA
k BIC
MA P q AR
ARIMA

Gomez and Maravall 1996

X, = (X Xz, X )| 1=12,00,m

ARIMA



TRAMO-SEATS

#(B)0(°J1-BY (L-B°) 2 =0(B)0(B"

- N

AR #(B)=1-¢B—---—¢,B°
AR ®(B*)=1-®,B°—-.—® B
MA 6(B)=1-6B----—6,BP
MA o(B*)-1-0,8°~-..—©,B"
La N(0,o?) J
S s=12
ARIMA ARIMA p,d,q PDQ
a)
b) 0,1
c) 1/(1-oB) 5 0<o6<1

9 1/(1-58°)

e) 1/(1-B)1-5,B°)

( 5(B)=(-B)'(-B)
AR $(B)=(L-#B---—¢,B?Jl-®,B°—-..—~D B")
| MA o(B)=(-6B----6,B*f1-0,8°~--—©,B")
7,
5(B)z, t=12,---,T ARMA

Moving Average model

48

Auto-Regressive



ARIMA (B0, e, Dy
P Bar+s B
(2) Reg-ARIMA
Reg-ARIMA
ARIMA
ARIMA
Generalized Least Square
B=(B.Po )
Z :(Zl’ 22’...
Reg-ARIMA

GLS: Generalized Least Square

66 2009 3

Reg-ARIMA
TRAMO
IGLS: lterated

Zr)

Z
)

B=(XTE X)X Y

ARIMA (¢1,...,¢p,...,cpl,...,q)p,o-:)
ARIMA z
Householder Transformation QR
2005
ARIMA (¢1’...’¢p’...’(Dl’...’q)p,gaz)
Reg-ARIMA B=(B. By By)
Zi:Y_Zirilﬂixi Z:(Zl’zz""’zT)

49



TRAMO-SEATS

5(B)z, ARMA
TRAMO Marquardt’s
Method
TRAMO
Information Square Root Filter 1997
TRAMO PC
ARMA BIC
IGLS: Iterated Generalized Least Square
Reg-ARIMA ARMA
Reg-ARIMA
Reg-ARIMA
ARMA
AR MA
Reg-ARIMA
X-12 ARIMA

2004

50



SEATS

(1) AVMB
AR
AGF
Canonical
®
SEATS
(LAMB (2)Wiener-Kolmogorov
ARIMA
1977

X(t)

1 (12 27mt
=— Xt —— |(dt
a, j ()cos( = J

az +b?

a,, Cos +Db,
m=1 T

SEATS

Wiener-Kolmogorov

a’+b’

51

SEATS

ARIMA

66

2009

3



TRAMO-SEATS

a’+b’

T—>ow

10

10

fl Jmimfe
»)

=

/

ﬂ\/ﬁ /‘)“ (W A“ “g’\ /‘\ “A /‘\ I

I\
\y

WYY

A

RPN

7 =cov(X(t), X(t - k))

Function

]

#(B,F)=7, +iyj(BJ' +F)
j=1

X(t)

. Auto-covariance Generating

9(w) AGF

52

e’ =cos@+ising e’ +e? =2cosd



66 2009 3

g(@)=i{70 + ZJZZA COS(J’w)}

27

1/12 2/12
3/12 ARMA 1,1
11
11
8
N _| + -
¢ ] 3
(]
o —
5 5 3
+— — + —
: 2 : &
" g _ %) _
o S
Q@ _] o
8 I I I I I I -~ I I I I I I
00 01 02 03 04 05 00 01 02 03 04 05
frequency frequency
ARMA 1,1
N
— o
o _|
Te} —]
£ 1 E o
=] o _| S o |
£ ° g o
(3} (3]
5 1 5
<
o -
o
o |
T | | | | | | | | | | |
00 01 02 03 04 05 00 01 02 03 04 05
frequency frequency
ARMA AR MA
0(B)
Wald X :mat TRAMO-SEATS ARIMA

53




TRAMO-SEATS

MA Z; :‘//(B)at a N(O'Va) AGF 7(B’F):V/(B)V/(F)‘/a
Planas 1997
6(B)
ARMA #(B)x, = 6(B)a, X, = —5—<a, Wald
4(8)
7(B,F)= ﬁe—F)va AGF
#(8) ¢(F)
9(w)= ole w)e(e:.w)va AGF B=e"” F=e¢™
¢ ela} ¢ e 1o
AMB ARIMA-Model Based Decomposition

x(t)=m, +n, +c, +u,

m,

@-B)'m,=6,(B)a, a, N(@OV,) d
Ny

(1+B+BZ+~-~+B1l . =0.(Bla,, a,
C,

(L+4B+4,B>+-+4,Bk =6,(Bla, a,
ut

u, N(O,\V,)

ARIMA

54

ARIMA




#(B)=0@),(8°)1-B)'(1-B*)

@, (B%)=1+4.B°

AMB

(1) AR
(2) AR
(3) ARMA

(®(B)=1+¢B+¢,B" +--+¢,B°

AR

amt ant
4.(8) ¢.(B)
i=m,n,c
AMB
Canonical

55

66 2009 3

a, N(OV,)
ARIMA #(B)5(B)x, =6(B)a,
ARMA S(B)x, =Y,
ARMA #(B)y, =0(B)a, AR  ¢(B)
AR )

act ut
prime

unit root

MA



TRAMO-SEATS

1) AR
2003 TRAMO
ARMA AR
ARIMA AR
AR
12
12 ARIMA
@-B) #n(B)
S
(1-B*) =(1-B)°(+B+B2+-+B")
(1-8) 4 (B)
1+B+B%+---+B" ¢,(B)

AR  1+¢4B+¢,B°+---+¢ B°

-1
XP+x"7g 4+ 9, =0 a,

1<i<p
1+ $B+4,B*+-+¢,B" =(1+a,BYL+a,B)(+a,B)

1<i<p (1+¢«,B)

>k #n(B)
<k ¢.(B)
>k 4,(B)
<k .(B)
) [ +6 ] #,(B)
4.(B)

56




66 2009

1+¢st=0 5 525\/% (DS(BS)

(1—5BX1+ #B + ¢ B’ +,“+('5an)

¢
é >k
1-48 40 (8)
1+ §B+§°B2 4+ + 1B 5 ()
é <k
o,(B°) =1+4.B° 5. (8)

O

[ i
3 2 _
X*+X°+x+1=0 // //\\
<:>(x2+1Xx+1):o N

13
<.
%
& X =+ X=-1
K

1+B+B? +B?

57




TRAMO-SEATS

TRAMO-SEATS k o

1+$B+¢,B* +---+¢ B°

MA

0(B)a, = ¢,(B). (8)0, (B)ay, +4,(B)s. (B, (B)a,
+ ¢ (B, (B)O. (B)ay + ¢, (B)g, (B). (B)u,

58



66 2009 3

MA  6(B) TRAMO ARIMA

AR ¢.(B) 4,(B) 4.(B)

MA
AGF Vv

Kn=V, IV, Kk, =V IV, «,=V,IV,
- . - J
B F B' +F'
o(B) o(B)
a‘t ast a‘nt Va VS Vn
SEATS
MA
2003
(3) ARMA Canonical
SEATS
Canonical 2003 Canonical
14

59



TRAMO-SEATS

14 Canonical

", Canonical

A WA

a+B+y

90 (@)= 0n(0)-a

60

gn(@) 97(@) gll@) g;(e)

(4 :0i°(ej“’)9i°(e io ) e
g ( ) ¢i0(€jw)¢i0(e_“”)v J N,
\gu(w)

mg, Ny, G, Uy




66 2009

elo=B el =F

0n(B)0n(F),, _  _0n(BYn(FN.,—4n(B):(Fla
#o(B)go(F) * #n (B (F)
w2 (B)m, =00, al NV’

Vo =¢n(BWn(F) ©7(8)=0,(B)0n(FV, - 47 (B)n(F)a

Wiener-Kolmogorov

Wiener-Kolmogorov Signal extraction

ARMA TRAMO AMB
Canonical
wl(B)M =0°’ al N(OV°) i=mn.c
u® N(OV2)
ARMA Wald
AGF AGF

Wiener-Kolmogorov Wiener-Kolmogorov

ARMA Wald
_eiB), o),
e )"
AGFy, (B,F) y(B,F)
_0,(8)0,(F), _0(B)aF),,
7m(B1F)_ ,?](B)l//rg(F)th 7(B1F)_ (B) (F)
AGFy,(B.F) »(B,F)
Wiener-Kolmogorov O, (B, F )

61

3



TRAMO-SEATS

ARIMA Wiener-Kolmogorov
Wiener-Kolmogorov
Wiener-Kolmogorov
Burman-Willson

2003

62

Planas 1997
2000



66 2009 3

TRAMO-SEATS  X-12 ARIMA

““DEMETRA”” EUROSTAT
TRAMO-SEATS  X-12 ARIMA

--,100

S =sin 27t S? = 4sin 272 | S; =sin 2
12 12 12

EUROSTAT
2002
(€Y
Y =M, +n, +C +U +0
mt nt
ut Ot
@)
m =05 i=12,---100
€)
n=S+S+S’ i=12-
@
u, N(031)
®)
-10
0
0,= < 20
0
30(0.9) "
15

1<i<25
26<i1<50
=51
52<i<75
76 <i1<100

63



TRAMO-SEATS

15

20 L
30 r
20
0 ,,,,,, Lr_ I [ R -
-10 (l 11 21/ 31 41 51 61 71 81 91
20 L

64




TRAMO-SEATS
TRAMO-SEATS

16 TRAMO-SEATS

16

66

2009 3

Automatic Outlier Detection
TRAMO-SEATS TRAMO

(0.9)

TRAMO

65

1=75

TRAMO

1=85

TRAMO



TRAMO-SEATS

TRAMO-SEATS  X-12 ARIMA
TRAMO-SEATS X-12 ARIMA
TRAMO-SEATS  X-12 ARIMA

DEMETRA
ARIMA
ARIMA
17

17
70 [ L 21
60 | " 1.8

TRAMO SEATS
50 - X-12 ARIMA L5
40 1.2
30 09
20 0.6
10 0.3

0 0

-10 -0.3
-20 - - -0.6

TRAMO-SEATS X-12
ARIMA 2003 GDP

18 £ 7z (©) TRAMO-SEATS
X-12 ARIMA

66



66 2009 3

18

—_— — TRAMO-SEATS —X-12 ARIMA

o LALLALALLALALLALLALLA

LV 7] A3y19] 25V 31| B7Y43| A9\/55) B1\/67) [/3\(79] 85 197\

-5 r
-10 -
TRAMO-SEATS X-12 ARIMA “
7z ARIMA
TRAMO
TRAMO
X-12 ARIMA ARIMA
DEMETRA TRAMO
X-12 ARIMA

TRAMO-SEATS

67



TRAMO-SEATS

TRAMO-SEATS

70 80 Implicit
90 Explicit
2000 PC
X-12 ARIMA

TRAMO-SEATS DECOMP

TRAMO-SEATS
TRAMO-SEATS
TRAMO-SEATS
TRAMO-SEATS
TRAMO-SEATS
TRAMO-SEATS

TRAMO-SEATS

PC
Signal Extraction Theory Wiener-Kolmogorov
TRAMO-SEATS
o ARIMA AMB Wiener-Kolmogorov
Wiener-Kolmogorov X-12
o ARIMA ARIMA

Durbin & Koopman 2003

68



66 2009 3

ARIMA
AIC ARIMA
AIC
X-12 ARIMA X-12 ARIMA
SEATS X-13 X-12
ARIMA SEATS ARIMA-SEATS
TRAMO-SEATS
DEMETRA
X-12 ARIMA TRAMO-SEATS
TRAMO-SEATS
TRAMO-SEATS
TRAMO-SEATS
X-12ARIMA  DECOMP ARIMA Explicit

Implicit
Jicheng. Etal 2004
90

DECOMP
TRAMO-SEATS

long memory process

69



TRAMO-SEATS

DEMETRA

TRAMO-SEATS PC
E-views
EUROSTAT DEMETRA GUI
Graphical User Interface

TRAMO-SEATS  X-12 ARIMA

DEMETRA
DEMETRA
DEMETRA EUROSTAT DEMETRA
http://circa.europa.eu/irc/dsis/eurosam/info/data/demetra.htm EUROSTAT
DEMETRA
A information - Microsolt Infernet Explorer ‘J.ll.ﬂ
FriniE ERE &nl) BRCADE 7D AaTH | i
Om Q- x] 2 G Dox Jewmenn @[ (215 - E 3
PELADD 8] bt/ Fercamrpamns i maeram/nlo/dstaldemstrahim =] B e ||
=]
Advanced seasonal adjustment
intefface
Release 09.07.07
DOWNLOAD HERE
Ahter a caretul comparson of several methods for Seasoral Adjustment, Eurcstat has decided fo focus
s attendion on teo seasonal adjustonent maethods |rr|m|::|£."j+mt§ an ARIMS modedbased mathod,
written by W Gdmez and A Maraval and X=12=Arima of the U5 Cersus Bureau These tve mathods
have had to bea implesmanted in a singks nterface, called "DEMETRA™, i crder to faclitate the
application of thess modarn fined S6res techniques 1o Brge-acale s6t8 oF timd S6rsss and in the awplcit
corsderation of the resds of production units in statistical institutes, sspecially Eurcatat Thus,
DEMETRA Fas boen developsd to edse the acoess of non-specialsts and SpecllEts in time—teries
statistics to the packapes Tramo/ Seats ard X=1=Arima and to improve larpely their usar
G friendliness. Demetra imposes a recognmed seasonal ad justment poboy, and follows stardard practios
af seasoral adstnaent
DEMETRA contaire twe main modules: seasenal sdjustment and trend estimation with an automated precadurs (ap for
urksparienced ubers or for Brge—scake sots of time SareEn), ard with 3 user=Triendly procedure o detaibed ambss of singhe time
sSaras
=l
& &= e 2P A B S
28| [ 5]8 Mecrosalt Ofie (oL o] 38 Wrrkers Brphrer <] ™= GometralEl uver marwsa. | #0012 TRAMG-SEATE. |[@] Information - Micro.. -
DEMETRA
DEMETRA

DEMETRA

Contact Information Page

70



DEMETRA

DEMETRA

DEMETRA

hahDalahEl
“Drarratiah [alih Exavola 3
ERAMPLE

C:'Piogram Files'D eme
Lo Files

C:"Piogram Files wampls. cec

b e e |

 Detre & ime span Leed hor the e of #ee ime s 1
S = P o o P

Select & subzal of Gne seies by midcand
T e seqes counk |

&

B Use sz

3 Automaled Moduke: A1 Time ssties shown in (ha le belos 418
rehaded inthe piopEct

H. 1T T

i sebrlediem

[siz [ T s [ Locsice: B
Al Ongnal Sees Bd obeeredlion|el 17380 - 120556 |moniklp datz) E'\.Pwo‘anFle:kDﬂJ
b EE Digna Senes 148 abesratank| 11956 . W37 [monthlp datal  CFingeam FlasD
EDE Diigired Seies B4 cheswalon|s]  TA2E0 - D997 [menthlp data]l  ©\Frogram FlestDeret
DK Ongirel Sedes 1809 abemraationfs| 11288 - S99 [monthlp data]  ©'Frogram Fles\Demet
EF Duigiral Senies B0 cbeereationls] 1415652 - 121556 [monthlp data]  C:\Program Fles\Demet
B P e = et ﬁJ
check | Hets | Cweed | Hep |

d - Selection of the Ty pes of Result Tine Serles | s +f Ryt T ||

Save he Folovama Trpe: of Aenak Time Sevies S e P (b v, 1 1o sty dvisssd e 1o selepe ws B ol i

Final Compenenits Framcasts of Finel Conpaneris

¥ Firl Trend I Forecast of Final Trerd

P Final Seasmaly fdusied Caries I Foremast of Fnal Seascrab fdusted Sevies

e Final Camporerk: Dther Foreaasts of Finel Comosrents T e L e |

il a0 e il a] [Fumcssed Fral fazonal Fados_anponet Y

Fraa Inegulst FactorsComporent Frigessied Frel negda Fackors/ Companen: 1

Frrva Transtan FacrorsComowert 2| | Fermease Fira Trasicm Fectors) Comcone -

Freliminary Flesu Series Fereeats of Predminen Fles k Series

Seasonaly Adusted 5 mics ] [Foiscemed Sosworaly Sdhated Seres =]

Trend Fareahed T

Saaronal FacnieTamnocnen =] | Foreozsen e FasmesCenonmert I | e Teincin

Pre-sdjsiment Farctars | Comgonerts) Fereeats of Pre-scismert Fackors for Compenents] P e E

Pagkaaa i Factoe Compomd & [Foiecasted Aggagata Pradid] FadosCanporsrd |

Fagiageln Dulier Effents Frczsste fommgete Ol F il

Tianskair Chanoe Jutien 2l | Fermazsia Trarahon Chasvas Dutier: =l

T Dok save Fechors o peeceriages [onk Trano/ Seelz]
r Usai-spaciied Mames [ A ult Thie

Topes ol ozl Time Seies Fawe Fresul Tima Seies oz iz willcord epieserbalion]

[P Seasonalp Aduzied Saries =] [f=

Hlame of e mbeie resu series bt the 1ot elioined series AT Original Geries Fa

T T Cazsi e |
« Back Hail » Cancal | Hap | ‘...._......_......_I e __..] f=r=ail |

66

SAS

EXAMPLE

Loakin: |14 Dala

2009 3

Esampla_Hoizmal de
Esamola_Yancal ik

Flapame |

Fies of 02 |Mimasah Excl Files 7k

71

ARIMA




TRAMO-SEATS

Ljung-Box

v Ched of Tramo,Seats Adjustments x|

Seatizics used

W Luratoon ez
¥ BoxPieice onoescuak

I Homaly

A Bme seies adusiment is rejacted

¥ if the decompnsition of the: chosen SRIME model was not scmissbe
F ¥ iheroiz 2t et 1 of the selected shalics which s sonifcent ot & IIJ.I "I E lernl
i s s o It 3 of the oeleched shalics which sim cgnificant o = |5 vi E farrm]

i the sutomatic nuie datecticn procadus delected mom wbies ban |5 7% ol the nunher of absevarione

ol e ol i ssies

ARIMA
Box-Pierce

¥ LingBok on souaed iesduds el |
[¥ BowPeme o souaed resdusts
Riiniisize

[ Shawrss

[ Frlgsiz

B Han » Cancel Hip |

Deieeten S@acanal Adjissbmssnt Pro ceosing

STATISTICAL TOOL

Commzponding n woar oo nal adpeinent poice and ke
b i il o il e 20 o el | Thes s of
Vgt bod fpeailp] v il ation of e parsni el

I 7 Chatomised paransiers 018 nes piocessng

™ Pavamedez hon modsl s ora nesy pmceszing
01 1 g [T iAo ey 163 pication of Mt
pei ek shored o the detabase.
£ Presions model antings inchudig shedy extivetsd
5 AN A () esacn Coalarls

= Previous model 1e kg but vith resstimation of the
AAIMA and nrsson ool s

Swve

Tt recul lime mevier 45 delined in e parsmeter s=f resiousy soed bo e dalshare

T o the location =z delined in the pasmebsr set presicu sk siored o the deigbess
or allematieeh bo:

'Emm:\mmla\dala\n-wn_lsz‘u

F S0 upciked palanmotal e o8 e o ofiginal i 2o e o the databasa

ARIMA

SUTOMATIC PROCEELING

Emriutrg
Eximnaind b ol 1w 3 secorels)
B s e bt 0 POk

T B R Aubusrmrbs emuiod (il

nx

ARIMA

72



ARIMA

66

AR MA

DEMETRA

Comtr-soeciemiters 1
[Tl = [ R ey i |
e aibbs Holideys 1 1 Foemd Cistms
I Ashw sdnezdey .
[ raundy Thasedsy [Easdor Thusda] I Orihcdes: Cakeadar - Start of La] [Chaan ko dag wl
I™ Good Fridap [Eacter Fidesd I™ Orhodon Calerder - Good Fidey Easte: Fiidey) [esadrle cick
B Eaver Morday [ Onhodos Calsradan - Eashes Moy ana daks o
I Common Frayer Day |Fricay] [T Mithodos: Calerat o - Bzt Tussday e
W Ascension Dew | Thorsday) [~ Oithcdos: Cakedar - Hioly Ghost Partacoet bon gz
B i e my [Pente ot b ord )
I Copus Chiisti [Thasdsy
Fird Hodd=g: - Foeed WWhesbud
¥ SE 7| B 91011]72 13 1415 16]17 18.13.20/21 22 23 24 25|25 27 28 28 0|3 Mo | Tus | 'Wed| Tha |Fri |Sat
45 6 78 S0 NI E4 1516 121920 2 2 2 1 S i Jan
4 5 B 7 8 1011121314 151697 181320 21|32 23 24 25)26 27 2529 30| Feb
4% B 78 3101121214 1516717 121330 21|22 23 24 28|36 27 2229 3 K.
4 5 6 78 91011[12 121415 16/17 1219 20 21 |22 23 24 26|26 27 22 29 20| 3 | 4p |
4 5 B 7 8 1011121314 151847 181320 21|22 23 24 25)26 27 2529 3 | May|
4 5 E 7 @ 31011121314 1516717 1213 20 21|33 1= 24 70|36 27 25 29 30|31 Jun
15 6 2 8 2101112 12 1408 1617 1901920 2|2 2204 6|2 27 220 AN Jul
4 5 6 7 B 020314151697 1812320 21|22 23 24 25|26 27 2629 3 |4 |
4 5 6 2 8 9101172 13 14 16161718 1920 2 [22 X3 2 60 o 22 20 | Sep
4 5 B 7 8 1011121314 151617 181320 21|22 23 24 2526 27 2529 3 Oct
456 78 910111212 141501677 1219 2021 |22 23 24 o7 2= 29 =0(= [
Dol ek i o el b s o Lns s Dec
Diouble dick. in 2 pell ba sefedt a1 unselect
[ | cecd | |
-3 ebra - [Airline, des =100
gj,i Eroject  Wee  Pronassng  Improwennant of Relected Adiustments  Opbons  @Andow HElD = 1| x|
NER S Eae+r PPREr ek ?NE
Humber | Name [ sharus af adiust | Infarmation an Models Mode! 1 (Trama-Seacs, =
HIRLINE prassengers fecepred Series 3pan (07 of obs.) Janv 1999 - DEcL9E0 (144
\ngtransFarmed seriss fcoapted Madds] Gpan (1° eF bs.) Janw1949 - DEe19ED (14
P 1 i - - Mathad Tramo|Sezts
Lagirandformed & seasanal dffer... co=pt PREADJUSTMENT
Log-ransformed & seasonzl &rea.. Apepced Transformatian Logarithn
Lag-ransfarmed Bregdar difers ... fcapsed [Mlaan Carreddon Mora
Pure model part Accapeed Conecian fior Treding Day Effects one
Correction For Esster Efect hong
Corvacion For Cuthers Nore
Criticad Ewau= 3235
Corr, For Missng Cbs, Mora
Corr. Far Cther Recr, Effects hian=
Spacf. of te ARIAE mode (0L 100 L L) (Froed)
Waresess, P [lag 1) value -0, 3954
Norsezs . 1A [lag 1) tvaue 4.ET[-1.372, 1.975] 5%
Saazonal MA g 12)vaue -0,5540
e asoral WA flag 1) bvaus <655 [-1.972, 1.977] 5%
Mathod of Estimation Estant Mazmum Lisihood
DECOMPOSITION —
ARIMA Decompostion Exadk
el 1 ]| Seasenclicy Seasanal moded osed =l
MFLINE passengers Informakion on Dizgrossics I Ml L Tramn-ﬁnﬂtsﬁ
Liung-Box on resduals 23,880, 33,501 5%
Blo-Fierte onreciduak 0.5% [0, 5.93] 54
i Ling-Box on squared resicuals 25,02 [0, 23,501 5%
Hox-Pierc= on squared residaak 0,98 [0, 5.99] 5o
w0 Mokl 1.89[0,5.99] 5%
- rf\ Skowness D03 [-0:42, D42 %
W\, Kurtask 358 (216, 3.84]5%
a0 Al Percarkags of authers Cu00: [0%%, 5. 0%] ad-hac
= Moddl 1 [Trame Soata]
o date 2 Model peeses al diaonosiic etz
Janudl JErwtl Janetd Enetd JawS Janedd Jawsl

AcceptediFrished; 6, RejectediErmr: O, Mot process:|

WM TRAMOISESTS [Wednesdoy, Februory 7, 08 (1008 P

73

2009

3



TRAMO-SEATS

% Demetra?03dadmz 2 =10]=]
Drggnel eomeeted senes - Widel | (Troma-Cems) Loaner sarfidenee bmt for Fopeamns - Dlacel 1 0Tame-Gems)
Finial 1raned - el 1 [Trsim 0.5 s Ve cwrdicnies Bt far Foracsirs - Wl | (Traiman. Sats)

wourt Finzl ::njc'\:l'- :‘.iu:(:d _-c.n:; m,j:l 1 (Trame-Semis) - Forzonsi of oig. wreom, seres iuih Trome maded) - Piaded | CTrame-Se

2$ | | ! | v(l\‘\,‘ :$ . ! -"I I'- 2

E) . i T B

o i ] O P

oot “-_ '_ " \lllI ]!I_ [ \""\‘J' ki -!sge v "'\

. ACF of Tramo residusls - Wiodd | (Trame. Sas) s PR G raT ineariza d) sanies - bodd 1 (TameSens)

[ | | |

o '_'l'_']'.","I'I".'I'I",] P A UU

-1 t= [ U U U u

1

1 2003 X12-ARIMA  TRAMO-SEATS

, No.63
2 , 1998 )
3 2000 )
4 , 1997 45 2
5 1986 DECOMP , 34 2,
6 1997 DECOMP , , 45 2

2004 , 2004
2005 ,
1997 X-12-ARIMA
, -5
10 2001 X-12-ARIMA(2000)
, CJ-58
1 2004 X12-ARIMA(2002) CIRJE Research Report Series, 2004
12 1997  Web Decomp Www 45-2
245-263
13 2005
62 71-92
14 2007 2 39 59-73
15 1977 ,
1

16 J. Dossé. and C. Planas. 1996 , Pre-adjustment in Seasonal Adjustment Methods: A Comparison of
REGARIMA and TRAMO, Eurostat working group document
17 J. Durbin. and J. Koopman. 2001 , “Time series Analysis by State Space Methods”, Oxford University Press

74



18
19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35
36

37

38

66 2009 3

, 2004
Eurostat 2002 , Demetra User Manual Release Version 2.0, the Statistical Office of the European Communities
D. Findley. etal 1998 , New Capabilities and Methods of the X-12-ARIMA Seasonal Adjustment Program,
Journal of Business and Economic Statistics, 16, 127 -176
V. Gomez., and A. Maravall. 1996 , Programs TRAMO (Time series Regression with ARIMA noise, Missing
values, and Outliers) and SEATS (Signal Extraction in ARIMA Time Series): Instructions for the User, Working
Paper 9628, Banco de Espana
V. Gomez., and A. Maravall. 2001 $* Seasonal Adjustment and Signal Extraction in EconomicTime Series ”7
New York: J.Wiley and Sons

A.Harvey. 1981 , “Time series Models”, Philip Allan Publishers, , 1985

L. Jicheng. Etal 2004 , Applying wavelet analysis in the seasonal adjustment , Communications, Circuits and
Systems, 2004. ICCCAS 2004 International Conference on Volume 2, 747 - 750

G. Kitagawa and W. Gersch. 1994 , A smoothness priors state space approach to the modeling of time series
with trend and seasonality, The Journal The American Statistical Association, 79, 378-389

R. Kaiser, and A. Maravall 2000 ,““ Notes on Time Series Analysis ARIMA Models and Signal Extraction >}
Banco de Espafia Working Papers, Banco de Espafia

R. Kaiser., A. Maravall 2001 , Measuring Business Cycles in Economic Time Series, Lecture Notes in Statistics,
154, Springer-Verlag, New York

A. Maravall. 1995 , ““ Unobserved Components in Economic Time Series ””, The Handbook of Applied
Econometrics, Vol.1, Oxford: Basil Blackwell.

A. Maravall. 2002 7 Brief Description of the TRAMO-SEATS Methodology ~1n Modeling Seasonality and
Periodicity, Proceedings of the 3rd. International Symposium on Frontiers of Time Series Modeling, The
Institute of Statistical Mathematics, Tokyo

A. Maravall. 2003 , A Class of Diagnostics in the ARIMA-Model-Based Decomposition of a Time Series.
Memorandum, Bank of Spain

A. Maravall. 2007 , Large Scale Applied Time Series Analysis with Program TSW TRAMO-SEATS for
Windows

C. Planas. 1997 , Applied Time Series Analysis: Modeling, Forecasting, Unobserved Components Analysis and
the Wiener-Kolmogorov Filter, Working Group Document, Eurostat

D. Pollock 2002 , Areview of TSW: the Windows version of the TRAMO-SEATS program, Journal of Applied
Econometrics, vol. 17, issue 3, pages 291-299

U.S.Census Bureau 2002 , X-12 ARIMA Reference Manual Version0.2.10

URL]
The X-12 ARIMA Seasonal Adjustment Program
http://www.census.gov/srd/iwwwi/x12a/
Web-DECOMP http://ssnt.ism.ac.jp/inets2/title.html
“TIMSAC for R package”
http://ssnt.ism.ac.jp/inets2/JapaneseVersion/title.html
“Web-DECOMP”
http://ssnt.ism.ac.jp/inets2/JapaneseVersion/title.html

http://tswww.ism.ac.jp/kitagawa/HT ML-new/IWANAMI/ .html

75



	統計研究彙報 第66号
	要旨
	はじめに
	Ⅰ TRAMO-SEATS の概要
	１ X12-ARIMA とDECOMP の紹介
	２ TRAMO-SEATS の構造
	３ TRAMO-SEATS と他の季節調整手法（X-12 ARIMA、DECOMP）との比較
	４ TRAMO-SEATS の特徴

	Ⅱ TRAMO パートの概要
	１ TRAMO パートの流れ
	２ モデルの自動選択機能の概要
	３ Reg-ARIMA モデルの概要と推定方法

	Ⅲ SEATS パートの概要
	１ スペクトル解析とARIMA モデル
	２ AMB 分解（ARIMA-Model Based Decomposition）
	３ Wiener-Kolmogorov フィルタ

	Ⅳ 人工的なデータによるTRAMO-SEATS とX-12 ARIMA の比較
	１ 作成データ
	２ TRAMO-SEATS によるはずれ値の検出
	３ TRAMO-SEATS とX-12 ARIMA の比較
	４ まとめ

	おわりに
	参考 季節調整ソフトウェア「DEMETRA」の使用方法
	参考文献


