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Trading Day Effect on the Seasonal Adjustment for Korean
Industrial Activities Trend Using X-12-ARIMA

Worlan Parkl), Hee Jeung Kang?)

Abstract

The X-12-ARIMA program was utilized on the analysis of the time series trend on
76 Korean industrial activities data in order to ensure that the trading day effect
adjustment as well as the seasonal effect adjustment is needed to extract the
fundamental trend-cycle factors from various economic time series data. The trading
day effect is strongly correlated with the activity of production and shipping but not
with the activity of inventory. Furthermore, the industrial activities were classified
with respect to the sensitivity on the trading day effect,

Keywords : X-12-ARIMA, Seasonal Adjustment Procedure, Trading Day Effect, Industrial
Activities Trend

1. A4 &

AAGARES F714 EHE duis SRR ol J1FU A BE ol HFA
542 det MELR PAHY o 2uE F/BUS AfMNE AY 2L BFY 89 B
A7 29¢ aRHoR AAsckY @k G ALEY L BFHEAL AF wo)

)=

HAZREE AL gon 19959 vl MM A3 (Bureau of the Census)olA s 2 &< g7 &
2] wrpol A AlE3ed 9wl X-11-ARIMA [9H-4 & & 3](1998), Dagum(1988)]91 REGARIMA
288 93 X-12-ARIMA [Bruce and Granger(1996), Ghysels et al(1996), Findley et
al.(1998)1& Mwats vj5, sy d&2 o ARGV @ FF&Y A-dxAH A7 A
HdHoz AME3IIL 9

Utz 7+F BA AAEA o VIHE Algste AFAEAES ¢ Ay AdAHA HoA
X-11-ARIMAE S &37F e Aoz veune]g3(1998)] A FAHANNE 498F 5%
ol X-12-ARIMAE At&sto] AHxAFE st JYARE AHAA 2 EF A= vl&)] Ao 3
o7 A7I7F FL 24 g BHAQ AAE 1 Fe X-11-ARIMAC o3t EAMor =

1) International Statistics Division, Korea National Statistical Office, Daejon, 302-701, R. O. Korea

E-mail : wlpark@nso.go.kr
2) Assistant Professor, Department of Statistics, Chonbuk National University, Jeonju 561-756, R. O.
Korea

- 513 -



514 Worlan Park, Hee Jeung Kang

om 7t gl Rog A g 13d, X-11-ARIMART &Aooz QdxAS & 5 e
X—12—ARIMAHJ‘?:}0] EYEHRSANE BT 2dAE ﬁlé 23T "o A B2 Y=
AR}, 5] Aol adFFe EAES ®ol =iy o, slARAME HES I

840 EHAAT Yot

AHEF EW}&% Y AAHE EAH FIEAdFERA g8 AAHE AERAM A}
A B2 S 2% a65/elth 7 F5Y AL Y AAE AFE FES VI dA o
e gRoR Z&ad By Axd 2 A77FAD 810070 A A A ofYd 1doA Td 7t
Ao A 2 Eeta vjg wdo] AuFGE FAST Yok T3 AN AsE W AL &
&, AnAFZ 7tEete] Exen ok ol FEA HaE Ase Z4F AUAGE H UHEEAL 7
228 S "ol o]8H7] "o HFI AN ) AHEE AT EARY AHx
Ao #Aste] AT ALH] gt 19999 19 R E = X-12-ARIMAE °l &3t AdxAHIL 1
ANE FESFL oy 2dx2HL st YA e et [F A H(1999)]

B Ao X-12-ARIMAE o] &3t fEuvet EAAGEAAY adx4e] ded #F
AEs DA Fvh AYBEET HEAR T ALGEFEE UYEF ZY 2 AxYd W=
g FRFOY FEF HUE 10~36)9 1980 FE 1998 7tA] FAF L AALAREA Rt A
AzA 9 gadzAH iy dste 248tz o

2 mlm

2. X-12-ARIMA AIAZXA ol&

X-12-ARIMA+ X-11-ARIMA2 EAE& dst7] Y /M2 Ao 2 REGARIMAZ E¢
AR ZRA BE X-119] 9% olFH T R, AFAY HAE BE T 3REoR FAEH I
th, o)F AMdzA RED AFAG HAE F 22 X-11-ARIMAA Bgd §FFojt} [Ghysels
et al.(1996), Findley et al(1998)] REGARIMAE 944 & ARIMAERE o2 F3E F e P&
7 7bA S (dummy variable)oll 2% AR o2 EHstE HAE on gt 4G E REGARIMA
2go] HAAHW o]F ARIMARE O E FHHE FET X-11 JEHFL AAEA At AETRA
o HAEE X-119 o|5FHTF Wyl A3 Aol gute FHE By Hstd dAsn
AGAFA} 613 7] o] AL k& Ao

REGARIMA 299 gty e o 2L 2og vegd + 3.

8,(B) 0x(B) (1~ B) (1= B) (v, 2. i) =0,B) 0¢(B")a . ()
9] (1)) REGARIMA &2 32
yi=2BxiutZ )
gt 4ol A" ARIMARE {(p, d, (P, D, Q)s}

$,(B)0p(B)1—B)“1—B)"Z,= 6,B) 0y B’)a; , 3



Trading Day Effect on the Seasonal Adjustment Using X-12-ARIMA 515

o Zgtolzta A4E F AU #AY ZE AN AN G A Ao}
vy SAL(Y, = logY)),

X AR,

Bi : AAEF(parameter),

B': 3FANNBZ, =2,_,),

. = %E‘gx}'g— —;S: 12,
soas| Qs T3

$6(B)=(1— ¢ B——¢,B),

Op(B)=(1— ¢,B—-— 0pB"),
0,B)=(1— 6,B—---—4,BY,
O(B)=(1~6B—-— @QBQS),

. [
dt-‘ﬂl]}“‘glzt]-TZT-

REGARIMA®| A+ o] Z7F (39 Ad ARIMA 288 g=z= Aoz Hr} X-12-ARIMAC)A
= oYY AL yE AAFE 2Bx S AH ARIMARE Z,2 24 - 288 % 7,9 1 9

l

FA7F dAF] AHA 2 Y AL gt X-119 93 ARz

SUdEHY Y B b2 dxe e 9o g FH8de 35}
Aoty 2 dWEY AT HAYYPL 2 YWES Y= spEs
olE ZAd= WIFE X oldle 4719 RAFM Z AAA EX wA M 4 g
th.[Bruce and Granger(1996), Ghysels et al.(1996)]

zdj Vi= _log%+iﬁi(Dz't—Dz7)+Zt ’ (4)
¢ 1=

292 y,= BLY) + 24D~ D)+ Z, | ®

2435 = 318D~ D+ 2, ®

244 : V= Zt , (7)



516  Worlan Park, Hee Jeung Kang

7y 365x3+366 _
[N— Tt = 30.4375,
®, l 0.75,  t==299l29,
LY,={—0.25, t=%dol9e29,
0, 70| 9 o

Zzke] basel BHAE -  2dWE 55 AR BRaE 22 -aAe] ) o
So fe9e 542 4 9w wdaAel Bobel BAAE Akake A7 EAI0N I @ -
A th.[Akaike(1973), €49 (1996)]

YA BAL AFse]l FHHOR AADe] F7F EE Frse
=

o
o
lo,
::4’

AE dol wel 197 29, 28 993 109 zZF 27R Y o] t} A= =1
A48 23l X-12-ARIMAO A& ol¢ 7Z& HAFHE ‘:‘r%ﬂ} o] T3t ZAMFTE AL
gto} [Findley er al.(1998)]

BAo] o Y wlwy olH H(w, H=1.0, (9)
H(w, t_l)__—_M,
BAo] dol AZL w>w, oA A w (10)
H(w, H=-",
H(w, ¢ “f,
H-o] (t+1)89 U A0 o9 _ 11)
H(w, t+1)=—(%—kl,
HAo] (¢+1)9el Y k=0 old H(w, t+1)=1.0, (12)

REGARIMA Zdo| @d 374s
o i

Eolx & AlAIGo 99, A3l L= B EH ok Fo osjA] g e #
Zx9dE 2 SAHUS 2E 249 A2AE B3g AFZARAHANAN o)A AL olFH
5o o8] 7hsstAnt AbA Holz ZAWWO] glE X-11-ARIMAC| 838 X-12-ARIMAC) A

(‘E

= BoRE 7MY *‘3‘012](additi_ve outlier :AQ), =¥ 3H(level shift : LS), YA & Z(temporary
ramps @ RP), 913 wWI(temporary change : TC) ¥ 4FFE EFdd o8 ALY 4 ot
[EA D44 (1997)]



Trading Day Effect on the Seasonal Adjustment Using X-12-ARIMA 517

7HH BolA(A0)E Y A AAA A Adde b2 FHE YEdE Z5E FAEs
T Ued 290 3 =(199)].

(ty) 1, if = tO s
A0, { 0, otherwise. (12)
O
—O—
to

FEHUSLS)E HA A o1 F B9 AAG FF0) o]A AHe] £FIHE o H ot
(fu)z 0, if t<t0,
LS, {1, if <t 13
Oo—

—O0
to

YNBZRPE £AHAN HAAAR FEART §08] o] Fof7 B Solrh,

t— ¢
Rtuo,n)___ (t1“2 y—1, if o< t<Y, (14)
0’ lf tls t.
:/Otl
to

YA A WETOE FA2YA AL £F0] 45 £ 7% F538 dde) #7202
otot 7Bl

O, if tst() or t3$ t,
| (L=t if <K ¢t
TC, "W=| V= T B R (15)
-1, it <t< by,
t— ¢
(—/——2)-1, if 1,K K ¢,
t3— ty
8} to

2 o Fo)A REGARIMA® R43:Fe wrE ursl x4 (terative Generalized Least
Squares Method)& ©]&3}ed [¢]F8)(1998)] -4 AR ¥ MA ET& 1A ¥ J/MAFY Af
(B)E FAF F oF X3 ttA] AR ¥ MA 8|z M4 A+E F 9% (maximum
likelihood method)2.2 74]¢5° o] F8E d7tx wrEsto FAH o, ad¥Fe AW
F ARE $UFRAE /MG LY S 89T E IANTE g9 AHd 2d 28 A9sidn



518 Worlan Park, Hee Jeung Kang

ed

N

puoa

Jx.
o
c3)
Nl

K

ol

A FAEY

o
70

—_—

L]
Akl

=
S

85T A8

A
“

o
A
K

&

e

o}

Y

ol
oH

o
A

)
dr

o 1
CLmY

o]
=

<TYEI> B AT 4A

1w -A -

mmm—q
1661
9661
G661
¥661
£661
2661
1661
0661
6861
8861
1861
9861
G861
¥e61
€861
=113

1861

<aYP2> Az AR S AL




Trading Day Effect on the Seasonal Adjustment Using X-12-ARIMA 519

a1 2 Y2 & 2¥ AFY Avld me 2
ng 39 3 9 38 49 o] AR 7
o A 7ol ot logHE-S 3Fg).

<TE3> #Y AAASs d

240 T T T 7 T — T

| 1 | i
i I 1 I
‘ 230 |- t t 1 + [ t ‘
I I L 1 i | i
!
[ | ] | | i
220 . ! . A\ i g f - | i | ! 1
: b i . V | 1 | '
| |
| | , |
210 [\ 4 -
1 b i
| |
| | |
200
; |
| i i '
1.90 | . u
| ' 5
1.80 ' I ;
| | | | !
I i I ! I ‘
I 170 — —— L — gj‘
QO = N Mm% W ©® N~ ® ® O - N O e B W ™~ ©
® ® ®© W W W O W ©® G D OO D D D D D D
o o o o0 o o o o o o oo 6 6 o 6 H 6 O h
B ===

|
|

<ITY4> Azd AAAT dALe Log¥aAE

| 220 T T T T T T T T T T T T ‘
\ | : 1 i ' | | i | ' ! : 1
i i ' i i . i
‘ : ' i
i

2000

g gpEe FFYS v oz
B 9 EHAS B YL UAE M R 2N 5 3L £ 4 i que womz 7
Bedo2 Eao) ez BAAUS ANEA HHch A8 wARF FARE L 09n
2, 4971 5 0l ZHHA A9 B g% FFL SolA =R o3 FAHAT. L9
TS X-L-ARMASNE A Ao 2T s ol 1N RAT S PA A s9x

Aol 7hsdtth. 2 FollA
< °]-&s4d.



520 Worlan Park, Hee Jeung Kang

QAEHE 27 Yt WA 2YAAE AMEAAA 2 HF BFHQASL 47 vt
A, WA 23 5elA B 4 gIRo] addAE 1dE FE AFdE AR AMJIAEG I
29| Zo| ZAT, 2 614 B F U%o] BFFH addtE vlRIAH

<a¥s> Az AAAF AL 89AAe] A7) Hla

1985 - —
7
1986 [— -
7
1987 - -
! 7
1988 [~ — 4=

n

<age> AFY AAAF EFAJAS 29AAe] A7) HlA

Sy RYEHE AAT AAL ARAAS LQTAE AASRA @& AALe AL
£ 27t 2975 gl Hlas MY, 2 YEHE AAT AAL AYEAY AR FAYE Y=
ge a7 Ge A ARz AxEn ERHYY $HYe] Yol AARNL FAYe) dH

= 229 + 9ge FAAT

712 & Jehge 29Ad4E AAFeRA o Y& AddAE FEE T S



Trading Day Effect on the Seasonal Adjustment Using X-12-ARIMA 521

<OET> 2d2AT ALY AdZHAR

‘ 110 T T T T T T T T
‘ | i |
| |
|
|
I I |
106 |- _
| | 0 q
]
100
|
|
|
| |
% | -
{ - | i
v | | | {f o
| | P | | | | i i |
I I I | | | I
| @ t t T 1 . ' i
I I i
I ' 1
I i
. | N
| | | |
I ' |
. i i ' I
i i I i | .
0 1
(=] — o ™ g 'z3 (=] ~ Q ()] O = o o0 - Tel © ~ @ [=]
R R R R R R R R Ak Ak A A = A Sl Al Sl
(o) [e2) o (3] (o] D (=2 (o] D @D (2] o (2] (o>} (=] (=] [« o [+ o |
;
[e] < 0} O
<IER> 9YFHIA e

Azel AREYAA

P ———— - o —— S R

&
7
' 1981
7
b1982 -~ ~
7
1983 |- - - - - -
! 7
1984 |-
: 7
. 1985 |-
7
' 1986 |-
7
i 1987
7
1988 |-

1980

AAEF FFY 2dEF ARANS #Isr] sty “‘EE 299 FH:= o
(Hy: fy=--=p"1 &= AF7HA el x°AAe 202 L EWE (Portmanteau) 73 E 7)
ZFP)el g ghel Z7lol wEb[o)Ad € (1998), WA H(1999)] olele} e ® 12 Ay Bk

E 19 A& AAAGFE 2670 FEFT P-gol 0010180 FEF7L 1370010, 28 A4= 26
N FERT 1A va) AuxFE 2470 FEFS 47190] 00103+ P-3S UERo] AA



522 Worlan Park, Hee Jeung Kang

2 ZA4E 299 FAA WE 2d¥Fe Av FTEHI 0% AEE AAGRAoY, Y
Wl y1Ee] AunFe FASY vtEE AaAFE QdEH e FEFIF 20% olsted Ao
2 e
<EIl> gdzay 2 (48] FEF A=)
SAEI} AFS A A P-gtd
ZRE 37 A7)d wE BF
P-zt<00l |0.01<P-3=<005| 005<P-g
A 76 28 7 41
AYAkR) 5 26 13 1 12
3 4 4 1 0 3
23 9 7 1 1
3824 13 5 0 8
Z3 A 26 1 3 12
¢ 4 0 1 3
2 E 4 9 8 0 1
3l 13 3 2 8
AR 24 4 3 17

29EHst AE ART} 50% AEE AAsE AUAF R FASL
Yot} BRAgel BE Row deld Fde 4 48T LA Bit

© AN edEW Qe Ao: vehgth el ey
o HAe 2EdE Farge A9E 130 A2F A 5A4 AE7E BASE 34 4
@vto] P-gkol 001082 Uehdt o= AE A7t Ze adWFe Tt FAA B
zastadol A tehdy] ode 2YS ¢ F A

dulo] Ao Fwad o@ 2Aom Aol BaErY Wie AEEFAZ AAYG A AE
GedzdT 2E ATARE ARES O FREZ AMAEE VI FERT FAFE )
2ngs)l 77 p-gro] 0012TH o} gRiel AEY Awst QYA AE Ao eyt
mad A BEE 2 Ropd SAaTE dE/5eE, 5 AYARt F5E =FPEY

olm, e dEHer FAAWYel WAt rolz BHIE ¥ F Aok

fr o
oXx
ol
o
utl
ro,

ol
ofd
o}l
e
N
n
2
24

T

™

4. 4 &

1 EoF X-11-ARIMAJ M E 9AG22E ARIMAR & &3t A4Ed AES AAT = &
& xRt AQel Wl 29aHE HEET olF 2AINILY, X-12-ARIMAAE AALR
2dE57E AZsn olg 2AToZAN ARIMA R gF3td X-11-ARIMAS] ©3$ 2



Trading Day Effect on the Seasonal Adjustment Using X-12-ARIMA 523

stk ool met SUxAel Y WA ARE AT AW AALE FHFT AN ¥ zoE

50% ol4el LUEHTF U ROz uehde] wae AnE 15%Wel aEFHL AL B

ik 2 EaASe BAY AAGRRe EHME ALER ¥ ¢ oy sdzHo WY

T o 57 AT E# olFe 8UAX A71E ARG vliLste] B APAz M &

dolxte] ArlE AT, 2Y2HL & AALY ALANG 292HE A %L AWz

AAGe ARAAE W BY, 8U2HS @ AYEAAANE RUFEAL A FE AAD
I3

o Adxg QAR B Bel AAH] 2YdxHel Bade sk
FnEd

(1] &4, Ads8 (1998). &F58 X-11-ARIMA ZZA Ao B8 A7, TLLEAAFL, | A1l
H 23, 335-350

(2] Dagum E.B., Huot, G. and Morry, M. (1988). Seasonal adjustment in the Eighties: Some
problems and solutions. The Canadian Journal of Statistics, vol. 16(Supplement):
109-126, (1988)

[3] Bruce, A.G. and Jurke, S.R. (1996) Non-Gaussian seasonal adjustment:X-12-ARIMA versus
robust structural models. Journal of Forecasting, Vol. 15 305-328

[4] Ghysels, E.. Granger, C.W. and Siklos, P. (1996). Is seasonal adjustment a linear or
nonlinear data filtering process? Journal of Business and Economic Statistics, Vol.
14, 374-386

[5] Findly D.F., Monsell B.C, Bell W.R., Otto M.C. and Chen B.C. (1998). Capabilities and
Methods of the X-12-ARIMA Seasonal Adjustment Program, Journal of Business
and Economic Statistics, Vol. 16, 127-152

(6] ©]5 3 (1998). §FFAAALY AHZALH: X-12-ARIMAY S FAow HARN
A4A 12, 358 (http//www.bok.orkr/E N A EA /A 7718 &)

[7]1 A% (1999) "FAdelg o]~ (http://www.nso.go.kr/KOSIS)

[8] Akaike, H. (1973) Information theory and an extension of the likelihood principle. in Petrov,
B.N. and Czaki, F. editors, Second International Symposium on Information Theory,
267-287. Akademia Kiado, Budapest. Reprinted in Kotz, S. and Johnson, N.L.,
editors, Breakthroughs in Statistics, Vol. I, New York, 1991. Springer-Verlag,
599-624.

(9] ¥H- A, 3H 3] (1996). "AAE AEEA, |, Afolgtdn], A&

(10] A=, o] AFE (1999) 7PEALAFEH AN dZo] mjx o] gx]e J& MLLEAATE,
128 2% 491-504

[10] BAA+Y (1997). "X-12-ARIMAZ®] AldzAud,  ZAH

(11} o149, &%, HAF, o] HF (1998). AALEGAA Aol et HASAZFS nlm,
g gAss =23, , A5¥ 15, 43-54

[11] 2he = (1999). "X-12-ARIMAE ] &3 NABFF5F] ALZAAT, | HASY=T A

BostiL,



