DOI: 10.5351/CKSS.2011.18.1.013

Sre
=H
O—O‘OH"
[EOe-
e
fot Joit
I

A

B u}wwg—w wR(AaY $AE 29, A
%)) ]

0]
ot
2
é
00||
>.
E
rE
02t
ohl
HII

42, AALARE T oate) AR ES Chlskmulivariaw) T Wele] ez £A5,
12 A}E (high dimensional data)®= H3 Awksle| 1 Qloh. webA, thisk AJAGxLE o) gist &
4 YES ARE Rdske dl3as) Aol Be DS wel dovln ok tEF o
FAAEEG o7 = HE Z}ﬂ?ﬂﬂ o] ¢ (vector ARMA) 2§, 32 E(cointegration) =&, T} =F
GARCH B3 55 5 7 & 2otk 4 v thil s 2352 #ls A= Liitkepohl (2005)2 z
kot

2 AIAGARES o Bzl A7 o2 #A5H oKt 53], (AA]) BA XPEE?_
DY ¥710E BIHE L0 WL o8 BT observarion frequency) B of 2, ¢
7] AL 2 AR E 7|5l F55 7] wiZoll, ol st A A GRS E ] A&/ (seasonality) = 7}

Ae AL “046}‘3}1 S Ak AAGEA FopollA ol gt AEA S RYsely] A% =Y F
a] AlLE I T Eﬁixﬂ,gi, A %7 (seasonal adjustment)? HAE = AZA &3l W, 24
2 (deterministic) & &4 (stochastic) A|B/de] +4 A, AZH :'—Zq—v—(seasonal cointegration) 5
g2 B AT ES Foks = Ak AR AALAE EA4 o B ZpA| $F -8-2 Ghysels£} Osborn
(2001)& Zas}ol e},

ALY FAE 282 Hylleberg 5 (1990, HEGY)<] AlA 3 9] Z(seasonal unit roots)2] &7 2
Lee (1992)°] Al ¥ &£ 2] U7 (maximum likelihood) = He] 47 o]z de] ARET o]
A paon, Belze) e ARY Ao e, 7 AR dloMel BRE AL
Tk Aotk AZY FHE 23 EAH 2 ol& A AEY A2 (SECM; seasonal
error correction model)2] o3 FEJEo] B2 EIE0A dAFxFHgon, tixFl AFLZE= A}
Reinsel (1994), Johansen¥} Schaumburg (1999, JS), Cubadda (2001) 5& & 4 It} Ahn3} Reinsel

o] =& 2009 AR(AFH7ER)Y] Ader FmATALY N2ATAY UL wop +E
YA NI 2009-0071493).
1(156-756) A& A 52T 4% 2210 A, T4 stn $85A T, 224, E-mail: beseong@cau.ackr
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(1994)2] SECM-& 2 & AZAY e ZoAel 32ES S Ao 34 (simultaneous estimation) St
the o] glen, 7he-AlQE 474 (Gaussian reduced rank) W& Foto] FEHAA= &
otk IS+ Lee (1992)¢] SECMS 44 @ 2331 Jej & 2 5 glon, 3o 3 7o) AZE g
A9l FAEe F23] 7 (partial regression) S &5t 73 ?&‘—/]’- Cubadda (2001)+= JS¢] E3¢st &

LS 24 1-AHEE W 2-AFR o]l &) 3l=(existing on the upper half unit circle) Al 23 922
18 3l= SECME ALg-5lo] Th<estA AT B3t Lof2} Lyhagen (2002)+= oj & FEje] SECME 719
of| 582 v sttt

o]g} g WA, B =7 FE|7F £l £3] HE 5 A= AALGAE] FEiA AEA
< 7HAE thi® v P AH(nonstationary) A|AIEAREE EY3lele WHE dFsioh diEF QA 37}
2oz AAY FZAE 29, AF3 7IHS(seasonal dummles)E 7}A)+= W] Al 2 3 (nonseasonal)
A 23, AHE(differencing)Z ©]-83 ME|AL7]3]F (vector AR) B 1#stal o9 o5
& (forecasting performance)& Wl stc}. o] &% AA| A5+, st=2] AAAA A5 24 19703 FH
2009 d7}A] 2] AR 7™ A - 2 7H4 4] (household consumption), A2 331 A 2} (fixed investment), A
A 2 E A 2H(gross domestic production) AF&E A3 T

H =79 AL v 2o} 230 a3 AEAS s chaE A AIERES T
ZNatar, 37l Al AR A5 QA S AAXBAAEE o] 8ot AEY thA ‘%k ANALRGEY oA5Y
Hl 2Rt 4o M e Beth

oN -+

IO X rld 2 %o

o

2. IS AZA AMAHIE RS

2 =rollAE m-Ade g5 (X7 oo 2R A FAE 2o HEAEARY
VAR(P)E w2tk 7Hg gk,

14
(L)X, = [1,,, ->'n ij) X, = ®D, + &,. Q.1
=
o714, L& F 284 (backshift operator) 24 L'X, = X,_; & WE3}aL, gF iid N,(0,Q)E w211,
D= 38 02 A4z 71X WA @A (constant; 1), A B 7}H 4 (seasonal dummies; §) L AFE

Al (linear trend; T) & X8 4= Q= A A FME UePATE X, ..., X pnS 27O E Fo17 ghol
], EA3 A 4] (characteristic equation) |TI(z) | = 02] 22 T2 9] E+ b2 2A8= 2 718t
=

0

AAGZANA AR S thFE a2 B2 7R E 5 vk Adde 2384 &
M= ZkEste] Z7hiasE AR skl RYstehs W B FAR Este] AEe E5te] 23
3= v ot AxRY] HPHL AFRAL 9 ote] T3] AMRE W, T T2 714 (unit root pro-
cess)F TRE o & LA Stk webd, AdA S 7= thi R v A AR Y] 42 A8t
o, The) 3714 BYg nef e 4 e Aol

DEECEEEEL
@) ARY A5E A NARY AR R,
(3) A2 ol §8 WE 47187 .

Mfstd, ALEe 244 FAZ 5T AAA 54 FAH 2 5 A AR o wet ohi = AA| D
2ol 1;}27] Eolth ALY 7pAeE TR HAEY AR BRL 2444 5



EQ3}els B4R & Jon, ALS oS HEHAI ARG L ALY S FEH FHARN R
Folole dHor B 0, ARY 3R Y2 T #He FAlO 2Eeke SHer B

=10]99 |z] = 1S W= AEY 92
Moz Fata, 7 A2 Aoy 388 Mde nedshe Zojth £ =7oA+ At
Reinsel (1994)°]] 2]3F SECMS] HEfE o] 83172 3, AT AFE7IE AZY AAEASE S
AR Fevk AHE T2 Sttt BE FE(dE B, €8 AAGAR)E $81A+= Ahn
5 (2004)S Fustd Hoh ARRVE ARY 922 2 = 1, -1, i, —i (47 AZF7](frequency)
0=0,n 1/2,3n/29 3)°o| 22 AhnT} Reinsel (1994)¢] 2] 3le] Al S ZAHES 98 SECML TS
3} o]l xdE 4= 9tk

H*(L)Zt =A\B1U;_y + AsBy Vi) + (AsBy + AyB3)W_| + (AyBy — A3B3)W,_o + ©D; + &;. 2.2)

o

A7NA, Z, = (1-LHX,, U, = A+L)(1+LHX,, V, = 1-LYA+L)X,, W, = (1-LHX, 0] 2, IT* (L) = (p-4) 2}
o] gE ggaloln, A;9} B;= 22t m x r,g} rixm A2 FEEM AL (rank)E r;(j = 1,...,4)°]
th Yo =g oy, 1, 3(r) 2 22 AEB T 0 = 0, 1, n/2(30/2) (B, AR G2 1, 1, i(=i)ol
A9 *ﬂ B A<= (cointegrating rank) 2}l -‘:}gu:], B1U,, ByV,, (B3 + B4L)W, &} (By — B3L)W, = A A+ 2}
7 (stationary processes) 2 2 A] F 2 & FH+7|(cointegrating relationships)E Y EFHTE

FTHAZ 1T 5 = T F ALY AAGRT 2N, A4S 2R FARET et o
e A A 29 ¥4 (nonstationarity)2 B A2 54F AR B3el= Aot webA, o
I 22 HAEY AT ARG S 13T 5 T

T (L)(1 — L)X, = aff X, + OD; + &,. 2.3)

@t a®t B A7t mx A4 FEEA A= r (< m)olH, I (L) (p— DAY & thah4]ojt}. o]
2 z = 1(AZF7] 6 = 0)ol|A9] FH & FA T sk Ao, e} B FH] A<
5 Yepdth. viAEY 3AE 2y 24 E LA A R (2.3)00 &3t o] 24
e Johansen (1996)2 21 stH =t

A=, ZAE JAE FA8H thA S A A DS 745 WA S (univariate) A| A 959 &5

A FA(EE, DY 7l gt A& 53t i 74] ] ]Oﬂx}e S 2y3lsle= Aol
REDHFAAGEC] F5ELR =1, -1, -4 22 7HA 2 Jobd, o3

[ =X

(L)1 - LYX, = OD, + &,. (2.4)

7ML, (D) (p - HAe] AL hakalolth. o8 AL, By 2.1)9] FEHA (X7} 24 &
AL 7 Y5ollE Bt BF (2.4)00 osto] A A EAEE By} A9 71 "é (invertibility)
Z 70 e 4 QS0 LA 9tt (Hamilton, 1994). =3, A2 A o <3t 7] A 73 (long-
run equilibrium) ]| 3’&?} Z29 34 Qb= TAEo] Q)
3I7HA B F, ARY FAE By o] dubHolgtal HoA v Byo] BAstal Ry A 9 B

ol o] FE AAR I AR W= HAZEY TR EPET L) T3 74]’5433 o]+ Hlﬂl’“
Yol FHE BFPA 71 T8t 24 DA 382 Ao 232 DY FEf ¢ HEIR7]3] A
239 Ak pyrell wet DEkAl=t], o2 Qlsto] flollA a7iE 3742 Rl thek Azl AR 7]
& itk 53], Do FE) A7gol gk IREA R Z]Eol AL, po| A T FAAY ATl m
2} AIC(Akaike information criterion), BIC(Schwarz Bayesian information criterion), HQ(Hannan-Quinn

criterion) 5-2] H 423} 7] Foll A A e sto] AHE-517] w2 ol TS 12f sttt



llrﬁvvlll = log (CON}
—+— log (INV)
] ﬂ“nl ||I EI —9—13:({"&13?

1 1 1 1 1 1 1 1
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197001 157401 197801 1982¢1 19BE0L 155001 199401 199801 0020 00601
Time

O 1: 1970 148 7) 2 E] 2007d 4438 7] 71 2] 223 2HE 371%] Bl5(log(CON), log(INV), log(GDP)) 2]
AlAIE = 3%

3. 3= HA|ANAIS A

270N 4718 37 el AR AALE Y] 2EE B Astel, Bel 371
AAAAES A W74 (CON), A2 FTAAEINY), 24 FUFUHGDP)] 24 A5 S
Agasith. Fng, o 3744 ANAANSE FAE 23] Agol2A Eal AHSEE chi A
AFelt} (Chatterjee$} Ravikumar, 1992; Cubadda, 2001). 259 €4+ =23 AATAAS
© (http://ecos.bok.orkr/)o1H, 7]7+E 1970 1/42 7)1 5 €] 20093 4/4E7)7}A] o]t} 2007'd 4/487)
7419 AAm = ZF A A QR 2] 233K (modeling) & #]5t0] AREH glow, o] o] A5 = RS 9
=9 WIE Slsko] AT TAALE AZHL Hme PR 328004 AU oA Aolth,
37}A] ¥4 CON, INT, GDP+ EAHoFA 3}(variance stabilization) S ¢ &to] 2 1H3ka1c). 218 1S
1970 1/42 7158 2007'd 4/42717kA19] 2212k 3712 Wpo] A|AL Eﬁmmewmsmm%
a9 Aoty AvbE o g Frske FA AR S 7HS & AL, 37HA W Abolell g5 &
x] (<)) 2] (comovement) = :'_xq_l?_g] z_;q] 7}:/\4% §_z T 2 o]r/].

ARY FAR 2GS 24547 A5kl Ahn S (2004)9] MATLAB F=5 AF850 1, LA
2L tpiE A A GRE Y] 4o 2FHE 9F =22 23 IMulTid(http://www.jmulti.com)E A&

a3k

WA, 2 AAGNE 0 RS AN Astel & ART AL ALY B ARG
HEGY ol o3kl AN sheleh. AL 915tol, 2718 A R (AR) ] A4 (order) = 2} W0} o3}
o] AICS] 24318 F3io] AHIAAT ARA 24 D& 1A SRAVY. ALY pus, 432

Al 1S, TYE B 23tk & 194 £ 5 e AA™-, BE AZF 7oA &5 2] EA3th=

-{ﬂ



E 1: AA DS log(CON), log(INV) 2 log(GDP)ol| T 3t HEGY A &

ARF7(0)E AREAZ

e AR 7} Do 5%

6=0 O=n 0=n/2
log(CON) 4 LS, T —0.6585 -2.0952 4.8256
log(INV) 9 LS, T -0.6760 -1.2550 3.8723
log(GDP) 5 LS, T -0.3242 —1.4027 3.4976
% 19704 1A% /17H 20079 44871749 AR/ AFH 908, wE A7l So1A ARE weizo] EARE
AFARL AN2H A et fol5E 5%,

H2 b AA %‘_(log(CON) log(INV) 9! log(GDP))°ll th &t A2 H s 2= A7 244
%

A=A ABF71(6)'8 LR A85AF ABF71(6)E 71744

6=0 O=n 0=m/2 6=0 O0=n 0=m/2
Hy:r=0 20.30 52.81* 142.33* 314 314 56.1
Hy:r<1 9.12 20.47* 47.30% 17.9 17.9 30.8
Hy:r<2 1.49 3.93 5.23 8.1 8.1 13.2

= 19709 /487156 20079 4ABAA7AS] A8 N8R RO, +EAE Fo5 % %o A7/120] 1282
Upehdith. A A7 7] 232 Seong (2009)F 2 13RCE

E 3: o AJA D(log(CON), log(INV) ¥ log(GDP))oll &k v A Z S 54 44 24

A IR AA5A% frol5z 5%9] 14
Hy:r=0 52.57* 35.07
Hy:r<1 15.00 20.16
Hy:r<2 5.01 9.14

F: 1970 427156 20079 4A% /TR S AR/t SR A0, +EAE Rz S AT Bl 148
Ureriet,

FAEIEL G022 590 A 7|2 A] kTt 243 5%2] 7] ZHX] (critical values) = ZF Al @3 7)
0=0,m x/2°0 1‘416}01 -3.39, -2.82, 6.55°]t}. ©] 7]ZHX]E-2 Franses2} Hobijn (1997)& 3a13te] 2}

32 A2d sA 2 2Y

ALY 2 AL ALY TAE BACr Ad4E + e Aoln, o] & fsto] A4 ARF
71X 2] T A2 Aol thak A o] A= ofof fhrt. WE A3 A Y 9| A+E AIC 7] 2|8t

o] p =627 AR5}, Cubadda (2001)9]] 2] 5Fo] &} (trace) o] 9] 3t 7} & 8] (LR; likelihood ratio) &
AEAZE A= 29 Eh A7A, ZZE FA DELS, TE BF 23313k

X 29 A3 93, AR FAE Y-S At 38R ATE (r1.r2.13) = (0,2,2)2 AEA] 9]
Ak &, (r,r2,13)2 220 = 0, 1, 1/200 XY AR ATE vUERATh HYA, A58 v E At
At X AR T4 B FAE AT (r1,r2,13) = (0,2,2) 2 MEIA7 S AR P A4 p = 62
e Aoy, BYP3LE 9J8t 1 7]7bo)| metx] SECM ] B4E (parameters) T A5 A 782 A o]

thA s A A GA 5] v D ARALS S0 A E33et7] 9o, viAZE AT R8s
0|23 4% Q. E, ANALGAEY v AAALL 12} A (first differencing)2 F5}o] A3 E & v A
Ay IHE RYPor dystal, AEAEL 24 A 34 D,EW At Zoth



B4 3714 ARR 2o 59 v
AAE 5AE 28 (.51 £0)

|5 A 2H(n—lags)

A

R 1 2 3 4 5 6 7 8 A
log(CON) 0.0051F 0.0093F 0.0149F 0.0183% 0.0167 0.0123  0.0081F 0.0050  0.0897%
log(INV) 0.0151%  0.0305F 0.0347F+ 0.0298% 0.0189% 0.0067  0.0044  0.0033F 0.1434%
log(GDP) 0.0055%  0.0107F 0.0174%  0.0205f 0.0178  0.0125  0.0070  0.0046  0.09627

HAEY FAE RY (1,5 23
N oS Al 2H(n—lags)

M5 1 2 3 4 5 6 7 8 A
log(CON) 0.0053  0.0131 00221 00281  0.0300 00234 00176 00107  0.1503
log(INV) 0.0173  0.0391 00559  0.0638  0.0628  0.0499  0.0444  0.0275  0.3608
log(GDP) 0.0062  0.0157 00271 00353  0.0385 00317 00225 00146  0.1915

RS o] S HEANZAREY (1,S, T =3
N oS Al ZH(n—lags)

M5 1 2 3 4 5 6 7 8 A
log(CON) 0.0055 00115 00171 00190  0.01617 0.0117f 0.0084  0.0043F 0.0936
log(INV) 0.0269  0.0429  0.0461  0.0392  0.0236  0.0056% 0.0029f 0.0041  0.1912
log(GDP) 0.0061  0.0138 00197 00212  0.0169% 0.0103f 000617 0.0036f 0.0978

%1 MSE 3 59 S AR o152 2] AFae e, {EAE MSE &k 214 AL ge etk A
R o] %348 MSES H& golth.

FoAR A A GRS M ARY FAE B o] AjE = A, 2RA A 19} S7F 3= =
A= "]’E]"XAH_% 1, S, TE 25 EFAZIH FAE FA7E SA6HA] ek3k7] w2l o5 vl
HJA}, AAA A= 12 ST 2382 St} & 32 VAR(6)°ﬂ/\'] Johansen (1988)2] =} ol -/]
8t 7l =] SRR AAE FAFT 5% A Aoty &, By (23)= A% F4E A
r=12 28X Xtk AZY FHE B oNA L} FLsHA S5 vl E A% Aol A A& Al
r= 13 9EA7S ARG 2 p = 62 1A D Zlojn, ECMe| RS0 A FA 3842 2otk

ChAY ARG AADRG 02N, A DR 2 EAY o she] 4% AL (1 - L] o] 3 e}
AAARRE THT 5 A, FolA AALARAAL, ALY B WALY 2AE 23] 57
@ U1E 91540 AR W9l ARSNA VARQ) 2J5hod R A5 2 Aeh. 25 AL
VAR(6)°] 9] 5te] RR3SHE Aolth. BAA FAL 1S, TS BF g3k

35 0l=58 dl

&g nadtr] FlE v 22 BES ARSI WA, 2277 20073 4/487]7F
Az a7 AALR S Dfﬂi}(modehng)a}i o]Z o] B 8742008 1/4527]2E] 2009
4/487N)E A=A ©olE n = 1,...,89) tdl] n-A|x} &2] o|Z(n-step ahead forecast)©] 21l
EE3RE 22]a, 8709 F3ka oAl ES Aol o dte] o &2 XK(forecast error)E ALFSIATE o, A
L 2= =& 4= (level variables) XA AAFE Aot} o2 TAZE, REZ|HE 1AHEY] 58 A]
2008 14827172 A thA] Z4H A AIE 2 & B3 3}8ta o] 3] #AEX] 7712008 2/477] 5 E
2009 4/427))ell ek n-A|2F T9] S 2Hn = 1,...,7)E AAFSHTE o]&} 22 S AL A
g3k, EE7|7ho 2 20094 3457 74A) 9] AR o] LA o]T o] =] o] ) = A7t
2] Aakg 4= 9l



o] & 2 x}2] A|53Hel MSE(mean squared error)E Al4betal ZF A A G
—E— Al Aol tgk MSES 25 tlek 39l ‘A= 371 B9, AR
] 23l9th o & A pEE /\l-‘l%y_u:] AAo g tr)Ad =08
]i}ﬂ' ] Aol M ALY AR BP0l 7% AL YEbdth S AR
FHUE AHES o8 HE A ALY «] Aol o #oiginy. Fa

E2,37H By S AEE 32 BYA 24" 2R A A1 FEiet S dsHA BE 2yl 24
& -?*ﬂifﬂ IQ}S@E?.}EL 4%, MSE k< A4tste] vlaws) 2 vdt 498 e o &

‘ﬂ“ﬁﬁw QOJ'G}‘R}DP. ﬂl;—i

D71 A FolA AL BP0l T 95T dS5HE Hole olfre B oA FAE B
o] Azl B AT A AL = A 2o HojZrh oE 4, 34 7:]]T7]'
AlZbo] Zagtel met jsfsto] ol (AT FAE BP0l A o2 Utk AE 5ol Fo
A AR RIS 20084 44EI ARE SHH, ALY FAE ALL (nrmry) = (0.2,2]
obd (r,r,13) = (0,1,2) 2.2 W3}gth. =3k FAE 232 W3} (chang point) 5ol &J5te] &
# (spurious) A7HE & Y=ol LA QUrk (Seong 5, 2008).
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heler A 2R AALAR] e B4 71NEL ofe] HopolA] BE BAS Be Qorn
oAtk 2 ol i, Adz ol o8hA i AR S ARA R T A U EA 37K B
omA ALY AL BY, ALY AASE A WALY TARE By R AR o 53 MEA}
ANHARGS 27180 o] BREL ALAS ARA AR 5T AAX) BEA 2N 15T 2
Ao we} 1 AHgo] ZAATL B 4 Ay, e ALY BAE BFL 7P Qebaolein Kol

&
i

Y mago] Bikeln B R 34 2 2R sl4o) IE AR YA 2711 Rgo] L rigte] B 4k
gtk B =Rol At 3744 BP9 58 A2 ANARSES gl nlastedth. o) A

s Mo

A 200l AFT BHAA £ ), AL 2o] 8 o ZAN Felohn, B A2 AR
S 0] 23 WEIR}7 3] A 28 o] S2]d Aoz Holt)
& 2d
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Comparison of Forecasting Performance in Multivariate
Nonstationary Seasonal Time Series Models

Byeongchan Seong !¢

“Department of Statistics, Chung-Ang University

Abstract
This paper studies the analysis of multivariate nonstationary time series with seasonality. Three types of
multivariate time series models are considered: seasonal cointegration model, nonseasonal cointegration model
with seasonal dummies, and vector autoregressive model in seasonal differences that are compared for forecasting
performances using Korean macro-economic time series data. The cointegration models produce smaller forecast
errors in short horizons; however, when longer forecasting periods are considered the vector autoregressive model
appears preferable.

Keywords: Seasonal time series, seasonal cointegration, vector autoregression, seasonal dum-
mies.
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