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A Study on the Seasonal Decomposition of the Railway Passenger Demand
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ABSTRACT

This paper introduces how to adopt the X-12-ARIMA to decompose the railway passenger demand of the Korea
National Railroad. Especially, selecting on proper filters is focused. The trend filter is identical to the low pass filter
in the signal processing field, and so the seasonal filter is to band pass filter too. Some considerations, selecting a
filter, are provided from the view-point of the spectrum analysis.

The technique introduced in this paper will be adopted to the project that is to develope the forecasting system of
Korea railway passenger demand which is a part of the high speed rail information system.

1. A &

FFAEANN =g EAF /G FEUUT AL g3 aduFoeld AEF/e agdwge 74
298 FaFe] dAY HPgoz TS Au|drt AxFoe] AMAde] 29E2 AT AL Rojw,
Zt 2938 AF(DOW], Day-Of-Week Index)E 78 & Aot 2YAsE A AL 2*(seasonal adjust)sHy
2 olgstd F& F Utk AAL AL AZE AALATYYE FA-¢8 A¥(TC, trend-cycle
component), A A¥(S, seasonal component) ¥ B3 A R(I, irregular component)2.2 ol A
Zr @t Jldel M AAY E3(seasonal decomposition)g} 1 E Fhr}.

0] WM 2Z(CENSUS BUREAU)ARA = o83 AAE 242 g8 FdddsA AL wide 1950
ddlo] s@sigen, nye] AFE dolt) ‘X'2 AslE daUFz dsidh 274 AUl 2y
233 E3(classical decomposition) W'd £ ‘CENSUS-1 Method' 2t 34t} olaj§ X Ao uye
A& ol F F&3A ¢H3 AAAALR FELuYEo] AL BdEHYes, a2 FAME 19600 o]
5 AN AFQA MG X-110] 7HE XA 2o X-11614 Al&stE A4 A HH(basic fitter)E
2 qAA4 F8 54 HA71A(SAS, AREMOS, STATISTICA F)o 5o} qr}h 1980 o] sMvic) SA Aol
= X-11-ARIMAE @ H3%i). ol F 198834+ X-11-ARIMA/887t ¥ 5 d, o]H 2 X-11-ARIMA~}
88dxo] =A AAHATE grielt), AR X-12-ARIMA7ZIA] /Adgd Aedd, ojRAL oI MM
FoflA 1900 Euk ey Aoy, X-11/X-12 238 OECD, IMF S 433 ddn »a¥xm
123, Lee, Geung-Hee(2001)9= 32 8Jo]A BOK(Bank Of Korea)-X-12-ARIMAE 7l2sle @83}
= AEHE 2339 X-11/X-126] &3 T2 aPor Anqel 239 TRAMO/SEATSH 59| BV4
T 22 Wete] T2l

2y olgi@ AAY B 2y ¥4 YEHELS 2% 12708 F7(monthly) £ 4¥7] F7)(quarterly) 8}
BE53E Atz E DA A X-11°04 2Xx12 MA, Spencer's 15 Weighted MA ). ol R & olaj @
23& Mg FA480 2F AAAEY REAHE T AP (tuning point)S AFEA gndste
F3 o] 37] Wl

B =894 % X-12-ARIMAS] Axle] mte} AxFa0 AALS Eisla, Y A JReoe=ve 8
AdAFE AR WES 2P X-12-ARIMAY] o3 AAQ =L 127492 FU1=2% Wi, 12
ALE 1572 s Fd 792 1712 3= PPdNE 2A3A Fo L3 ol FH F(Moving
Average) W¥ol Aolsitt. 53] X-12-ARIMACAME: 1270€& Frlzste WS J1Fo)5HT

+ AFFEI|edTY FPd7 Y, FY
= FFAET)edT AT, FALY
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gl me 4 de(trend fite)®] APl ch3) YY), vpdoz FFAx AL (o), A&~
4, 199821~19989.30) AAQ AE® X-12-ARIMAS] A3}of we} 23, 2YAFE ALY 48 A
ANtk AAE 49 ¥ X-12-ARIMAE o434 NALE F4-¢8, AR, 273 Yo Ay
= 3, A AN 2YAFE AP FEAYR P v12 Yo H F Yok

2. & ¥

2.1 X-12-ARIMAS) Ao} ni& x5 a9 NAYG =3

a9 18 & =2 JE AR AERE AAE BSR(Y)H ol uB 29y 24 2
FH Y& Yehin U 2P ERE AESas 34 AR AW AR R BRY Yroz 7
el g ARHOE ¢ & Ytk

10 WX, Seout - Pusan{1988.2.1-1598.9.30)

Seou - Pusen, MER2) - 1AS ¢

a2d 1-A AAE 333 a9 1-B 333 2HEI(YD

29%9 vas A dFd U d$g djoln, ojejd ¥ d A d¥(daily)xt
AE UFE QFASAAL U5y AFHns A 53 $2vels Pl &89 AU 9%
FHY A Sl did ol AFEPe2 A TP B AE QB gutdoe A
£ 4 At 9d 2y AL AL vlg o8 R0l WM 9 AR A Wi
Yehis 2734 2 Sditoutlien) FAE & RAME 9FA g4,

8 99 Y& A2zt v A{ FHEF Yehda vk a2y Fodug 9RE A
< " 1FYE FrI2 HEHE dhos A3 2¥EY AXE BU G F Ak o) AN
E AESTL ALY E2HURE X-12-ARIMAY ANAQA Axde) wiel AP, F1499 2
ol & AR AR dAMNE FojA AAdA AYY YEHFE A PP A
A AMHA Ade) =AAPYE Bolna} r}

AAY AuE 2AY o, AL 4 JEL G e FAE 1B F U4

Y, = TC, X §; x I (1-1)
Yi=TC: + S + I, (1-2)

FARYA-1DE Ae] Azl wiel AdYES) AFo] aA sy B AP, a1¥A
2E€ B3dEs A PA-2)°] AFin <A Ak

AAE Agrt 2oEHE A4 g Ade 20 FA-¢8A9 AE(TC, initial trend-cycle)&
Fao} h, 27| FA-¢@ UHE X-1/X-12944E 2X12 MA R 2xX4 MA7} A28 2 At
Y ol # dHEL 12719 £ 4878 FIE2HE ARE WYL 3} WEA IEFS
9 ol 7d F719) AB Y ALY AFd: AARE AUAA 2= REFIHA &3t
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(over/under smoothing)3te], Th&9) RUYE F2o] IR & a7t Utk Folad AEANE
F717 792, 23 AA7 EFOIEE 7 MAE Hgde] FA-28 4¥Y AL F¥ 4 Ao
FA-¢8 42 FHAAD JC-D~Q~5)sh Zo} g AAD =& ABY 5 vk

TC! = 7 MA(Y) 2-1)
Y/TC: = S.- It (2-2)
8! = 3x3 MA(S,- 1) (2-3)
S = Normalizing ( 59 (2-4)
Y/Si = TCi-I, = Aj (2-5)

H2-D3 G-DY Aol A= BHAAR FF AR 2264 A dPdriz A
(2-2)8] FFHAE 2L(AA) A2 B7H PJEol TEFL Aok H(2-2)9 EFY YR
(2-3)3 o] 7ldik(expectation) S HA3A AAEL AAH o2 (2-4)9 o] du|HY UYL
2 FE & Jo FY ANAL 2R e b FUEA AAD 2AAF S AAG

TC? = Henderson's MA( A} (3-1)
Y/TC: = S, B (3-2)
$ = 3x5 MA(S,- £ (3-3)
§¢ = Normalizing ( 5 (3-4)
Y/ = TC -1, = A? (3-5)
AYTC = L (3-6)

guid oz AP NAL(AD Hendersond 71% ©15HEF L HsA ARE FHAS 3¢ £
9lt}. X-12-ARIMA¢®] Az}l = o] DA AM 23-term Henderson MAZF A&t 2 ngQ
o5, (3-2), (3-3) ¥ (3-4)¢) AxI= (2-1), (2-2) ¥ (2-3)8] A} 2L wyew a1 3
o utel FAAAY =2 2L EFA AES 3-99 3-6)3 2ol ¥ F U FHGAY A
AL 2343 J4-D3 (@<2)% o) AF =34}
TC? = Henderson’'s MA( AY) 4-1)

AYrct = R (4-2)

22 F71 79 NALES 9% FMYE AF

F717b 711 AxF g9 FA¥E AFEAE dg ARG AJE AHr FYens),
X-12-ARIMAE X3t AAIE 239 AR AEHE FAYHE 2% MA Ad9 "Er
AHgE. et MAY Bterm) <ol welx deo A3t €A, & ¢ AUNA 8 3
$-(over smoothing) 29 8. UM (week periodicity)¢] €4-& 2 S/ Iz, & & $71 Y
5 #& 739 (under smoothing)= FHAE X339 4 Juh. 29 2-A= 7 MA(Y)9 2z
olx, 1Y 2-BE 23/7/3 MA(Y)d di¥ 2HEY BN Aol aPdqA BE uis} 2o
23 MA(Y) ¥8+= A FH35(Fc, cut-off frequency)7t 7 F71 olatdA HA=HD A3, 3
MA(Y) Z8%E 7 F7] o84 F713Q Z&o T¥H 9.
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Trend—Cyole, Add. d=0/0=1. 1008.2.1- 1008.9.30

]

a2 2-A AANRA(TC)H) a3l 2-B 4 WE(3/7/23 MA)
w2, AAd AL AW FAYEHE AAY P Gy HE FrdN (g Fa50 YA
=7 AL @ 49 MA ¥HE A3l 3. o]AL A 2N (signal processing) EoFAA
A9E3} dej(ow pass filter) AL Ads JEFU,

Besscnal. Add. 9=O/D=). 1008.2 1-1968.9,30

a0 1, =00, Seeud Pusan(1986.2.1-1900.9.30)
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a9y 3-A RYANR(S) a3y 3-B KAHE(S)

FolA Aldol A4 YHE AX2 YA oA 24 UEHE AAA Hed, a9 3-A, 3B &
Y HHE AANM F2E Aol WA BE B o] 7 F7l9 Aol FEHYLw,
)AL Ax A okl RHE3} Yel(band pass filter) A< I3 3T 8t

23 A% 2AAF

2(2-2), (3-2)9} o] M AEol AP AGL 82U AR} B3 RN = FHAZA
Adol A} FANZA AL AR FUIE BEHE ARl AFHo|lrg AN AdL F4
¥ HE-2 1A 2499 8olgtn /Y £ Q)

Y: ~ MS, 0. i=12 -, 1 5-1)
S = 3x5 MA(Y) 5-2)

4714 it A 2YG-th DOWE 7HE%E AWAlx, Yie 44 249 2423 Ad
ol W, vis olv] 2MZEYE AN AL nE, A7) 4B A%(ACF, autocorrelation factor)7H
ol IPA B, = HAV F2o2 22 Zojo} #Av), 2 idh G SFAolool @
.

AE-2E A@2-4), G-9% ol AT F4& ANN 2YA4E FaA Bk,
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E 1 HE AR A 2dAF

DOW # 3} 5 5
INDEX 279 -0.161] -0.282] -0.311] -0.246

&
185 0.526]

olne

ol

29A%E RARYA S s = 03 FARYY S s - 19 54 ek ¥ 18
AE Azel 29458 78 Roln

3.8 &

B =RdAE 3FAE 44589 AAES AR £ AAYE E2AHEE 27189
th 53] A 2 xFEokdAM g o] &5+ X-12-ARIMA(12/4-term)E& AEF 2] L3 :
Bof g3 433 X-12-ARIMAE Axd HE37] A= 259 FALEHE A3
okgt=dl, old) ujd HAYPA A& dFA} ez FAXAY ALEZNYH 2YAFE
T3 e g 493 48 A

ANAQD 23 $HL A=F29 JF 2 5HY 2Yd¥EE APz 49¥ & e
o2 ASFLE AYFHA oJdstE ZI2ANE ATY Aot AEF o4 dF 2N L A

FAYRE FEAYE ZAH7] A% 712287 ok
AT A 5o BHAME RGAFE FHe AV oV IFdg A, S 99
FTHLY olFEA T ul§ EFE EAZ L] gk ojfd REd dF APAWHO=R 365
d AA @ dEAFE EF 78=(Young J, Joo, 19969) A =7t AUk Y AEAME

OD¢] #71 3} E3ju2 o3 PPL A {srlde T/t e A2 B wepA A
=59 2ol FEE AGE /AHA sl e A9, AAA ddd 2L Fo i =
A% F, gdxge] S e FAE ALIF B3 e aelor @t

B =894 248 e 35UE FHHE A2 Fo4dF A9 Age 98 £

A Hgst] AxFee] 298 53 ¥4 8% dAolth

2]
o ¥

Ml

o Fu|F Ao A A B (http:/forecastkaist.ackr) E2o) Fojaf F2 AGgul mFdo)
3 gatdAsT oujdE =22 4 Bureau of the Census, Statistical Research Division}
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