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7VA & FAs= AGAA A7 == o i-4Hd (heteroskedasticity) A4 9F 3127|123
(spatial autocorrelation) +A19] A& 91814,9) FUNAFHARG S o] &slo] 78
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B ATe FED A 8 ol 0 Aasdel Adue sans AR
A AS FH 540z it o9 e #AS %"—1.‘1& T Mde A9
A S FRtete] AvEW, 7P diados d8Ew= A WHS A <l
A AR WRiolth ey, A AW ol Zh= A A (robustness) @] =AIE F
ot A5, &8 s A Es B A&sta, 3 24 AdE EEse A
o] 543s}e] @ F(specification errors)E # A slel= Wote|t} 13) wpgla], 1 kol A
= w29 A7 A E JRE ety skl B9 94 2 TAR
AR H A2 712 AAG A 7xste], 71E Aol SEEE 1WA 9
Ashy A s el AddAe An AW wEe WA SRt T, 5
T FH A A9 A BAE gotstr] flete], A FE 7o At
A &8 HEe] AlaF Rl digh E41S W asksit)

(2) ei7el 7Y

2 ATE <3 [ -1>0x 9 o] 474¢] o A E o] gt & A& o] A
A= 1993 695-FH 2003 12¢€0f] o]2= &4 7|7HS o= 8 714 W
o) AAGA EAS AR A v e X9 FE wjufrpa 9 A7 L A
HE Aol JHlE BolA Rt AR A& dsEo] & 540 it o] & A<
58S AvRT) fJste], Al e B Ao 4 diide] HE A A H 9 of
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HHE AAEe] FEAUY T8 ALEA Foll vA e I AZE B4 AE T4
TAo® st vk F, R 544 o gt E 7 tigk A4S B8 A 7Y
Aol EAS A= et slcka dhdE ) webd 2 AT Fsat 1147 2
Fohe ofE 7HAN AHE AAD, S wjuirtAA s} AAVHAAGE 28kl
A FEAEE A skt gkt

54 1149 AAYE Ase BAGS TR A2 el 543 5
3o WstE Aol Ridahs WAS "atal At Aee T SHA spE o] A
o gl FYPEELE FHEEY o B B HA Al FENRS o] &8t}
e w2 7hA 9] AdE W AT) 7] skl BT i THTE AL
TR o] &3t th FEAat 1149 A m T3 olutE Aol EA44F 1h4] 4] (Paasche
formula)©e] ofye} gtuto] g =2k (Laspeyres formula) & A% {1t}.15)

(2) o714 =0l

2 1099 7I7F Fotol]l 19981 d9] 98 7= VFow 2
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= A& o]F 19960l o|=27|7HA] avA] & WsHE HolA F%
:LEM 1996 ﬂ%iEi Q3 97|17 AEH] A9l 19981 9] 713E Bt = & ]
FAE B 3 AA sty Al AL, 20009 HS Vo ® F Ho] A A
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2001'd o] F A=A o7 Hgike] kAL vhAl 3557 AT 2001703 9] 7]
b Eetel] A= o} E wju7bA o] A AEES 14.1%01H, T ur AV:AH o
At S7HES A7 17.5%% 18.0%°0 o2t AEolMe e
28.2%01] gell 7P 2 o sES BIla, AEAdA = %%(22.6%)9] A58l 7}

FA Ut o] 7I3F Etell, Fgat Aol gk i) AL

"# 15919 A4 Ag, A Ag Alw Go] FEEWA, o] Fgat A]%M ?_Wé
s} Aoz 3.

(3) TAMI7HH ol

AAZIA S ol 8 Agvhs tha el e Wredlal . 1994 797+ €]
713 Skl A=} ofE AAMZIAL 7.9% e SV Aldslth 53], A
o AAZFAE 72 16.6% S7kste], dd=roll dinlste] 2v) olde & TS 715
shlet. 2lar, il Z A o mEb R 2 1990t Zeoll 153 ALAS] 9ol ¢
7HA el Fol A Ao et ol wjulzbAC tiai = 711 7HA
of th@ 71l A7k 2 Wk, AAZEAS] A= At el i@ st 7] vl
A Aow Foldr.
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X e NE
a= | 2e se | ap | B2
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2. @9 HAA
(1) =2 AH

AAD W] A7)l ek A (long—run stationarity)S H53817] Y8l E @9
| A5 A4 FaAdo] Arh16) B9l 7174 (unit root test)> oJH A|A Lol
AR o]o}oq HA]—o] 117];@0; 1;1 ‘:H

Aol W2 WEo] YA Ao 14 %w]xqoi: FAR el st
= = 5, G A
ek A5 B0 Ao dubx oz HLE= 94 7 (significance test)©]
Aol 24 F=F(level of significance)s APl Wksle] 7|2}l A| == 7 §-
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A 3 AAIE O Q) 53], o]ef 2 A5 oA, &
=) = N3 AAE HS3ohe A
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1)
o FEIF R BEE 2 H7] "otk £ AT
DF 782 &-8sfaat ok DF g2 wele] 4
&5 AAstat sk AAIESE 2 ARF ek R OB ARF ARt WS (lagged
differenced variable)®ll 3|71 thg, A2} WgRol] i3t A2 HA A FAX7} ¢
A TAAOE oA e 7He dEY WdE (—EAFEES ol&ato] HAst=
v o)t} 17)
NE AAL ] A A

KR
WA, A el H= AAIE (el Wste], veat e REs A4

<2 2.1> v,= v, +t u,.

A7)0l A, u = AAAR] 7Y, S Fato] 00]aL, Ake] o' (<o) o' Ak, A}
71 o] ok 7HES wEae F57% 923 (stochastic error term)1®)o|tl <2
21> 719 y& (=171 yol IFAANZE W] 12+ A713] 7] 2 (autoregressive
model), 5 AR(1) E&o|t}, o]} - A3tellA], y,_ o] AlF7t AAR 191 5o &
o] FAZF WA st EQbg/d Adste] AMetAl HrhlY) webAd, v <24 2.2>
of that 34 A, FAHOE p=1 U5 Fopdithd, 4] e AAE y 7t Sl

= 2 3= Aer s "o

17) 3#H, PP AAHE 228 (error terms)©] A7 (autocorrelation)©] YA o] heteroskedasticity)
S e AloR gk A AMEE 4 QlES DF AAWd diste] W] RS54 (nonparametric) F4S
slok stohar AAEka ok 18]al, ADF AW A71de] d&s AAS] fste] ARtd F71e
(augmented terms)< F713F o] %o 4T AL Aokst gtk 0|9} Fo] ARW FlaS F7AZ
9ol AEE= A4 TAZ(test statistic)S A71d#e] AL AAE dEHAA BEEE a9E %
7] wioll, Y FAIES 27t DF FAFY] wxet Ao R FY3A (asymptotically equivalent)
e}

18) &2 ¢3S WS ¢ 28k (white noise error term)ol@tal 2l 3L 4 7F AN BE A &
3, A SYoldtd, o, & oo WAty oA el FET.

19) ¢, <A 21>8& y, — yo, = 0,2 FYEA ZEFE F Uk W AR Ak (back—ward
time—lag operator) L& ©]&38lW, <2 21> (1-L)y, = ¢, EAT F 7] witel], @99
Ade T AAF AR FAE T oA HISE o, 3 AAF AR L) Aoe v
o} 2o} oudt A kol diskd, Lfx, = x,_,.

& ro
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G S 7 A AES FE BB (random walk) AlAIDolgta s, EF FHE
BorgA el AAdolt). <4 2.2>= they e FEE A= 3}
<2 2.3> Ay, = (p=Dy, ., + u,

=6y, + u, .

o7l M, s = (p—1)°]a, A AR} ZHE AARRM(time—difference operator) 2
29,200 Ay, = (y,—y,_7F Bth o] HolE o] &, <2 2.2>9) <] 23> Y
S geleh = vk W 57 AAR 09 A5, <) 2.3>2 vkt o] 1T

.

%0, >

<2 2.4> Ay, = (y, — y_) = u,

<A 24>% FEYR AAD) 13} AR AAD(ay=0) & A AADE o
Hakz, ol u7k Aol Stel egaal Qleldols] HEolth) AAD b9 o
3 oIR8 etel] A, <4 2258 AR o F, 37 BAHOE 19149 o]

& AAsdE "o, - p=1°]‘3}t AF7H stoll A B340 A HHo g A=y
=~ FAZFE 1(taw) SAFOE dHA =], 9719 2 (Dickey and Fuller)7}
2y 722 oJefEA (Monte Carlo simulation analysis)ell 9J3}ed, 1 A X (critical
values) = At T2 2459122 DF A4 WS a3t 28 3|94 A-gF}

<2 2.5> Ay, =8y, + u,,

20) AR} ZRE AARH(A)E T 2ol AoEth Ax, = x, — x,_, .

21) oj'l A|AIFe] dap AR o] T AAe] Ao, ARHT] o] (FEYR) AALDe] 12}
A& (cointegrated) E| A THAL shar, /(7)o]2} H7|stch Aoz Hao] (FEdn) AlAGe] oA o]
7] §8) @} ApEE ok b @b ARHAGA A [(dE FV)SE Iy R 12} BE T ol
HAEH AALS B4 unjd, EobAHQ AAES YeER Aol "o F, oW AjAHe] kAl
AAGeld AL Y AALe] 1(0) ANAGel& AR 2L gu)E el

22) Dikey. D. A., and W. A. Fuller, “Distribution of the Estimates for Autoregressive Time Series with
a Unit Root”, Journal of the American Statistical Association, Vol. 74, 1979, pp. 427—431.
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<2 2.6> Ay, =u + 6y,_, + u, ,

<2 2.7> Ay, =un+ Bt + 8y,_, + u, .

o7]ell A W = AREE ovleke Al M (time trend)olth. Z42ke] 3] 2ol O
& f,: 5=0 otk <2 2.5>9} T F 714 Gy
of M= v& 2 <4 2.6>Xx= ey,

230
E
o BN (<A 2653 <4 2.7>)
A FA AF07 F7HH 02 EgE0] k2

drift)o] EZat= a1, <2 27>0ﬂ

(2) ofmE ojof7|Z U HMA7IZel gtelZ HY Aol

6>3} Arda) FAE ?l@?} <2 2. 7>°ﬂ 7]5_5}04 L}

o 712 2] 4=2] SF(level) #holl ek @9l o] A=
34141 ¢] ’LE—”uf’JrE Aaglol 5% EAA e FE(level of statistical
significance)oll A ©9to] EAgTH= AF7HES 7]2bekA] Kok A57F e Al
2 YeRsth25) a8y, 7 A A 2] A} ARt (first—differenced) #koll oish w9l A
o] A= B 392 giste] 199 SAA F9 oA delcte] EAleHA] &
v AR YT ek, A ARAY, AHAS, ea gt vjeirh4

a2 e
o Ko K

29) 0, T4 WAE EHE AALIE AL FTA AALE 25 YYD AR,
& AAEE AR S A Aolelek A, AT AADS B 5 e A A B
b oEHE AL BEE FAG 9o WEdel e WHSAY, Bie Wst @4

(bounded) W, Aol Eg AARel BFe AW, Barel Wele @AHo|A S}
(unbounded) %L%ZJQE ASHA] Hl), gk o] FAo] FT AlAGe 7%01%18 A9, FA W7t
¥oE AAGe 22 gyl AR o2 Alekxi= whd Algle] ¥iky AALGe 27 mab 9T

3] AHgsil v eaL, s Al ]0“’ MRl "]7410351 g 7, A "7 230 AAE
< FA AA(detrend)7F a3k v Faeddo] xFHE AAES xHE(difference) o] F a.5}t),

24) APH wjuizb4 g AAZEE AeEd o 992 dA-S A, BA WINA RATS Version 3&
8313t

25) thik, ARAG wjulkA Agel ojstel st FAE AAF AN B9, BE AR ©)
2o A} 1%°) BAH fol oA A4 ek weba, AuA e etz e AALA
B4 s e Fal BE 24 WEel 23ld AW Aoz wawnd.
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£ A=A A9 w7k A5z
oo st 44 Avst g fA}

3 5% BAA Fol FEIA welne EAZ /)48 Tahe 497
2 Ukt T, o) %

871490 tistel 199) FAH fro el A Tl
wpebA], A gAS] AREHR Tk ASesh bRk R, B, A4, el BE 5 5
S Fa AEA A9 wuirbd Q5o DAk A AADE A =

(1)2] AAESl Aoz et

i
>,
X,
g
(o]
e
_>;1_|‘
Wi
24
M
=
=2
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ro
e
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26) oYt E3AHe] S AAs 7] g, BE APl A @] EA7F 1% BAA fre
A, EFA G wuirbE X AALH 5L A BE 3
Hzo] 238 AuA oz e,



<E II- 3> X494 olgE

ojolotA X2 cel2 A3 Zdn

= A|XHLags) 0 3 6 9 12
gy T, 2.73% 0.23 -1.07 -0.06 1117
=4k
— T, -0.36" —5.68" -10.13" | -10.25" —6.43"
e T, | —55.91" | -31.36™ | —24.87™ | -56.90" | —109.46"
T, | —60.41" | -36.76" | —30.78" | —129.86™ | 197.32"
gy T, 257" 1.35" -0.20 0.80™ 0.75"
EaA
x| T, 0.65™ -2.58 —-7.59" —5.65" —7.28"
szt T, | —52.02" | -37.90" | -26.03" | —46.47" | —55.83"
T, | —55.87" | —46.19™ | -34.63" | -87.05™ | —366.78"
gy T, 2.317 1.47" 0.39 1.03" 1.15™
Eak
- T, 0.65™ -2.09 —-6.49 —4.44™ —-4.98™
e T, | —48.60™ | —-36.58"™ | —24.12"™ | —41.59"™ | —56.71"
T, | —55.88" | —45.28"™ | -32.33" | -78.73™ | —1270.30™
gy T, 2.96™ 131" 0.91" 1.43" 1.40™
Eak
- T, 0.47 -7.15" -13.31™ | -15.84" | -30.18"
e T, | —61.68" | —50.92" | —53.78" | —67.25" | —146.86"
T, | —64.54™ | -57.26™ | —67.39™ | —113.72"™ | 682.06"
- T, 0.62 -1.01 —0.66 -0.79 -0.14
=ik
o1 T, —2.72 -10.44" | —19.57" | —28.74™ | -56.26"
Aoz T, | —87.81" | —57.43" | —40.81" | -—92.48™ | —6204.01"
T, | —88.68" | —61.87" | —4531"™ | —126.40™ | 266.64™
gy T, 0.94 —0.40 -2.38 -0.90 -0.10
EaA
yx T, -1.66 —7.49" -20.29" | -28.99" | -26.79"
e T, | —80.57™ | —-50.26" | -26.24™ | -46.70" | 250.18™
T, | —81.64™ | —52.22"™ | —27.77" | —54.98" | 127.21"

N

R A=Ay

1%9} 5% 5

< 2.6>3 <4 2.7>

oM EAHCR frofghe e

A4 o B9l @A) Asoln, ()3} () 247}

A27 A

fe=]
=

4 54 21



w7kl g Bl At e AR, g Age] AAAA Aol i w)
= A4S AN, S FARE A3 ESHAT) <E D-4>E HeAe)
B9, A, 83 Aol A7 Agel oig a2 4o A3kE ek

<E I- 4> X|94 olmlE MAMI7IH X2 el HE &xf

& AlRH(Lags) 0 3 6 9 12

N -3.01 -1.37 -3.51" ~1.06 —2.06

S T, | -235 -6.74" | 1744 | 1211 | —20.65"
eme o | —42.21" | -44.24" | -45.89" | -48.96™ | —199.07™
RO g, | —42.16™ | —4415" | —45.81" 50.69™ | —234.71"

T, -0.10 -1.35 —2.68 —2.04 -1.63

z'\_z"—sa-’t *h *h *h e

2huix|of T, -1.98 —7.64 ~13.90 -15.15 ~16.76
ce T, | —33.6™ | —30.76" | -5593" | —45.04" | -79.20"
xl-_E_a-’t e o o > e

1, | —33.68 -30.79 ~56.47 ~46.32 ~87.03

T, —0.26 -0.87 -1.95 ~1.26 —0.82

ﬁl\__ff_ﬂ- *h *h *h e

2y T, -1.98 -7.73 ~13.79 ~14.15 ~14.03
- . 1, | —39.55™ | —41.21™ | -5543" | -47.65" | —178.27™
xl-_"—_a-’t o ™ ™ ™ o

1, | —33.67 —41.56 ~56.70 ~50.04 —265.81

e | T ~1.41 -1.72 -2.61 ~1.48 ~1.50

Lo TEML L —-6.11" | —12.29" | -53.33" | -73.56™ | 149.42"
= 1, | —55.46™ | -82.68™ | -80.39" | —69.45" | —355.01"
Il-_E'_aAI- *k *% *% *% *k

T, | —55.90 83.89 ~84.17 ~71.89 ~22.28

ey | T -1.33 -0.72 ~2.63 -0.92 -1.12
ot [ —5.93™ -8.83" | —40.67" | —39.67" | —582.12"
== T, | —72.60"™ | -85.30™ | -31.70" | —6378.65™ | —80.24"™
xl-_E'_aAl-_ ok % % *% L.

T, | —72.65 ~85.89 -31.77" | —6700.16™ | -77.58

N -1.07 ~1.59 —3.64 -1.63 -1.75
s i -2.97 —-7.87" | —41.80" | —32.93" | —835.83"™
= ] T, | —65.19™ | —61.07" | -24.83" | —179.93™ | -90.88"™
Il-_E_aAI- o ** ** o *k

1, | —66.10 —64.56 ~26.86 216.61 ~107.54

Foonsh v A7 <A 2653 <A 27> FAA6 dE w9 A4 Asfoln, (s (& 42
199} 5% 42olH EAHR Folge =3

27) Wik A%l tulskel, AAZKA A5el WA 14 Anh ol AL A4S ARAGY FE g
of glold 2714) el BoAglel whelze] EAE szl A9} WASA etk Aol



A Ao AMZLA A9 3 ol uish 4o AAe A= EA 3729
ek daglel 5%4 EAA o] FEoA weo] EAgthE ARIEAS 7)1
Aoz vepsttt ey, 8 A LAk AR gkell thR
= 3720 thate] 1% A G F30lA B9l =

2 Yelgth wElba, Ao ZAEAA, A, aglal gl
HAA7HA Aol Azt 2R AAE2 PAR AAE, | 1)) AAE)] Aoz &

e

A, <F [I-4> 39, At 5 T3 F8 AZA A A7 Aol of
o el AR Ay =gk HofFan Qlvk AmA] A AATHA Agre] S #hell
et 9o A4 A w3 599 EAAH o FFoA wee] EAS 7| 7teA] B
&= 97 e Ae® yehgth2s) ey, A Al A o] Aab 2R Fholl gk T
< AR A= BE 3949 PEjel tiete] 1%9] SAA #o FEolA delol
SAHA = Ao ® yebgTh wEbd Ao AlEstE AAMZE A5 nkzkrhA]

1o
R ;u 2 Am] o] Al 74 Ade] AR} A
o}A] =

~
L
nTa
o
2

O
it
2k
i
o
.ﬂ

3. &3 HF 24

(1) &2] HEe e

] 3
A o] Ekgt 847 (expansion) 2k 7] A
5% 457](contraction) & T8k o]i-Ho] Uk
13}29) 7] MEe] & % F59 8 7 QlojM 5T Ao mR

=2
>
2
o
—.—4_41:1&
LSy
£ 1%
—ﬁ‘v
XN 2
oY 9
ém
%ﬁ
gﬁ

E A A9 B, BE AIRMA g2 EA7F 1%

TollA 714= 3 gl mhekA, ﬁﬂ% X] o AAN7FE A9 AAEA 54

L—’F%WP AlZEe] o] mE FA WEo] 25| AuAl Ao AdE)

o 7] WEe 8 I thEk o] EH (k)T da] 7] WEe A & 755

i“o”]% 3)¥7] (recovery) 9t M9 7] (prosperity) & AliEsh= 34, %715 F5|7] (recession) 9} E37]
(depression) & A|&3fe] BT} AlRAH oz BEA3k= AFHER (MY {f)ol g8y7|% s}
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ojmlstaL, 47] W&

A3 Aol 2pol= A 7] WMo WE(amplitude)S S=3Hc}. 1]
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2
£zt \Askels FeS( LR, major cycle), 18]al 154 o] 4te] F71=
THOE A7 E FHE3D 713 (Kitchin) ol oJate] 1926100 AJAH A g 244
2l
{

o
I
@
b
o
rQ
@D
=
O
ey
wm
wm
=
o
(@]
Q.
)
A
ol
)
k1
i
R
o,
E
Lo
=
o,
_0|L
2
i3
0%
_0|L
rir
N
o
fr
o r
1
i
=

Y T2 7 U] 47 o8 MEoR hE oo, AlAl A2t gixl o]

o} 22 F719] 8 FU1E A o® 5T o R FhAashs A Hela gl v}
E & 15 2te 89 407609 RS T8 e &
A b= 1952139 F2U| = (Kuznets) ol olste] AAH 7] =30
B2A, 9] Ws) o, A A7) el fste] e Ao QA E A% £3
(building cycle) . 2% &t} whA 3z} 19250 Z=2}E]ol X (Kondratieff) ol <]
ato] AAE A7) sEom A, V] §AI o] WE & W3t Sl oste] iy

Aoz AAE L gtk

N
o
rlot
rN rlo
—
(@S2l
]
\}
(e}
(L
1o
N
N

[‘

(2) HP EH

dnrow A AALD(x,)2 HEe] F7lol met F7] FA ¥Ms(secular trend
7,), 8 W (cyclical variation, ¢,), A4 W& (seasonal variation, S,),

T1g]al Bf2 W (irregular variation, 7,)9] &3 FJe|= FAE Ao R A Q)
o} olot e WE 82 TolA FA W o8 WS 4714 HE alow g
T 7AW aQlo R Rt e, tiF-Ee] AAE

A Bl QlojA JHE AAIL ] F71A W 2Qs tetsly] flske] A A=
H(raw data)oll A A W& 2313} B34 WE 2908 AAA k. 53], FA A7
Ao EAHoR Asls FAN o5 47 WE AR stE g Py <2
2.8>0 ¢} o] 3t = o] e 2 JMASH= 2] 2=0] ¥
ol $eAA, Ak 7P (I, additive)®, 1813l §F24R= S (R, multiplicative) 3

ME o

(o

>
12

31) elstellAe] == 7718H1990, 34 7 36%) el 7]Z38kaL vk
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<2 2.8> X,= 7,4+ C,+ S, + 1, 5 X,= T,x C,x S,x [,
A, A7) FA HE( 1) A ST 71 st A S S o] AA| R
7t sdE = erxqc’ﬂ*ﬂ Vel HEo2A A7) H oz Z7t FAE 2tal Qi) theo
=, w8 HES F7P7F 27 6d0 sdshe WEorA, BAl D50l 35 (recovery)-2F
Xc,(expanslon)—rﬂ(recesslon)—r?(contractlon) 37 wdke] 4v) =] wef v
B WeS gttt gk, Al e Ad e wish Bl ZhE wgol| oste] A=
T2 fEe A7) A4 s, ©8 HE 2 Ad Higolee HEoRA &
F717F gl 2H714 HEs on|gith
Aol ol AzF ApEeks g BV Aue 94 Al #5 F
Feo] AdAR] WES 477] B 127149 F71E % =
AAE 2] A4 (seasonality)o]2kar dH}.32) uje}bx
71]]7‘q HES dubd o g A AAE ARE )&
o Aol EAskA] etk ey, g AAIE 2
7h A=, 43S T2 NHEE 9 g3 &
2 AE = ofg 2 v A S 1dE AUtk
o A7 #A WE D 4B MBS BAsH A% olgn
HP(Hodrick—Prescott, 1980, 1997) &= H &% (smoothing method)oll <7 gh Al
ATA A 7O RA 33 AA A ALY A7) FAE FES Hlwe] AV Wes
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32) AAIE 240 oJste] 1S F7I2 ate AAA #Fo] Arkes AS ASoR ARG Al A~
(W. S. Jevons) A, AL 712208 715 Wl 53 28 A9 Ja Tl o2, 43, A3
&‘Y A% 53 2 A G oste] fubdrh 53], dAHMES EAE upgon LA At
Tol o]Fol|= Akglelr] Wi EX9 7% F ALk Ao tig oEwvt w9 3, HiE o]y
3 4oz Q8 dgHor AMEE Adss Aot wEhA Zj*i&% AALES] 278 AR
T 9l Aue 724 A5 A4 74 (data generating process © DGP) % 1174] Ao A B4
How AA4E WxshL 3
33) 54 AlAGe gt BASE 4 7oA adAd AAE 4 (classical time series analysis)
7S BERe 54 AALY wY %S S S8kl Al o277 B5E Y AAL
A el dete] de ot B Uk 3 59 WS A8 7S ARsto g AAGel] wAE &
AR oA WEstste] wAske Hholth &S 1950 el EE o] % FE(Holt, 1957)9} W1
EV\(WmterS) Soll oJste] AA LA EA VIMeRA, 5 AALY #F5 gorTH AT gk
AZalal, o= Fgaldd A AADe T gkd o &8l o5 (moving average method)©] %
] 7 tiEAl A 7ol gla, ARl o]277kA] #E5E E AAILS] A ghell iyl
sto] @Al Aol b 5 ghell Brh & 7RIS Folste A AAEe] HE w@s dS5skeE A
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Y] flshe] kR0 o W e AA| ALl FAl WEI 28 WFoz 74

<=3 2 (exponential smoothing method) HE8F HEH| Hazo] E3HT]E o]9} & HIHL Ao
7HAE Bk ol g) Alxte] HolAdol Hlste] AduiHos 2332’{{} 15 s A4S F dvke FHe] 2l
o gy, oo e FHIE e, 93 fvieh 22 FERAA WsE dY AAEY dF Il
Hedshy] o fH ke wHo] it

34) 7] FA W 9 £33 HES BN Uy 2 A

7HA A e 71 2AR Aol AAR ASHE AA| TA AAEY] WE

3 o] ] w2 A el 2ho]elA H]%%D}. WA, o]24 A WS A ol J3F
4 FZ(impulse mechanism) <} o]213F F4 ] 3} 5% (propagation mechanism)E T+
= AAZEA] 23 (macroeconomic models)ol] 7]Z3}al Ut} o] 24 B n¥o] FREAME
HA 7311] Aogell oigk sl zbelo] whel AHFALE(Samuelson)ol] €Jske] AAIH 7}*‘:—&’\0]
(accelerator—multiplier theory)o]tt W&2 (Metzler)oll ¢3le] AA1E A2 =& (inventory model)Z 7
& Y43 7] <8 28 (endogenous business cycle models)o] At} T3 mA Sl 43 o]&
(classical equilibrium theory)$] A)Zbell 2] #7714 (rational expectations hypothesis)©o] =¥ o],
A FAEY 7 P wAe] AAl e 3 MES ot ’Hﬂﬁﬂﬁ}(Neo—classical)oﬂ 9
3t #8 A7) 8 2 Y(equilibrium business cycle models)o] otk 2] ar, 1A A (Neo—
Keynesian)oll €3+ 7] £8 Bg2 Aol AAZ EAsta e Hg}ﬂ’“oi A&l obrlEE EAE
S FeaAsty, o]lgd ANES deF AA FAY v Y (optimum principle) $F FgabA] 3t
s 7Pl 71xsta vk A7) w3l tish #F o]23 B4 o2 Hue thge] weh o,
olde] 7] WEel gk o] &4 A wWel dislx= 7131990, 1117 292%) & F=x3sl7| Hieitt,

it
o

LN

1 o (% ML

4 =&

go_'rl
rkr

<E> 37| THol At 7Yo|EI} ETYOIES v

T Algl=e] 248 7| ol DHstme| 7y AJ| ol
AlAE Z7| FM oF4H™(trend stationary) X2 oPM ™ (difference stationary)
MY O3 Iy A2
M 54 UAIH RS
54 vs. MY M= (propagation) ZHE ZA| ZZ{(impulse) W& SA|
z7| =&t =& #st M =3t
=3ko| 23 E2tMst AIE J|s o st AlRe| Mg 2ty
Alodo| 2| ISR PN UAI FHA
2ol £ gz =23 T2 SEE 2
AZAME HZ dhal | oA xRl T2 AAAZEH st
A8 0 HEE, AIEFATE G833 AR D S AT, e A9 A=, 2000. 7.
Sty, Hjo] 24 A WS o2 HHAQ WA, AAR AFE AR = AA| TA AALE AA A
T AIAG WE 8908 FES A4S HHORE 1, F4 HAA A8 E vE 2 Alzte] A
obeth= o] o) Hlo|EH FA & W AA 3R M (regression analysis), #Fol <%
W (differencing method), Z#]x FHHAHHA(PAT) 59 AZFZ Wio] gla, HEEIx-d&

_IL

(Beveridge—Nelson) ®'H, 24 91x 28 (unobserved component model), T4 2433l (decompsing
method)¥, TREMOS/SEATSH S9¢ Edo ot #lHol om HP ¥, AW HEH(Kernel
smoothing method) T2 (band—pass) 2 H, A5 (wavelet) W 52 HaHo| o3k wylo] gt}
Hlo] 24 FA & W /e gEo] vt FUFAAHGDP)Y A4 Al disiAe 053]
(2000)5 F=x3}7] nwpeid),
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wo] vk 7M7) x5k, sld AAE S 7] S sk 4 WEd &%
Mo g Fasta, 452 =2k HEH(spline smoothing method)ol 2]&te] 7]
A FA Wes FEoks Wielth 53], ol5o] A S A ALY A7) A W
S5 AHAQ 8ARFY FESH] flot] 22 ARtE A4 WEe] Asdol 9T
FET Zolof gty A|oF UG REEAZIWA, T4 WE o R2HE HAY A5
HAsMA 7] Aolth, A o2 HP FE« FA W59 BeAdS TUAIZIA o
A 8 Wes HAaslehe duo HAS HAA A7) FA HEss AEshe A

¥ (linear filter)©]t},

0|2 ) AAEHA AHEW AA 29lo] 2AY AA| AAL( xS FE3 279
S Adshe F7] A A HE(c)d &3 Hs(y)d F(xr=1,+y)0 2 3T
T UTESS) o WHstE A AL i ek b
= Uekd A5, HAY FA wwe -
minimization) 9] A2 T F Utk
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<2} 2.9> Min [Zl(X[—T[)Z

T b
S.t. ;{(T[_T([,l))_(T“,l)_T([,z))}Z S)\40 .

3) A AALE A AADAN 21 W A WEE Al $EE ) 2 W
& wFe) Y Guj ASHch A B4 Qojd Mg tEseR FguE AAEy Pyo

19650 w=9] 2= (U, S. Bureau of Census)ol sl X]a“’ﬁyoi Hek4A o}oq < X-11
ARIMA 7I¥HE& & 4 ok o] 72 A3 A5 E ol 5% (autoregressive integrated moving—
average : ARIMA) 28& Edlo] AAE AE5E oS8ta, X—11 o2 Ad HE Q98 2R3t
719 o]tk X—11 ARIMA E=Z13o] 93 ARIMA 239 21¥H(identification)S ZZ1o] A}F o7
2EE A FE As A Byl glal, olg} e AE A RFo| 7)Zke Aol AMEAE By
S AFE = e AREAE A 2Yo] 9t} 53], X—11 ARIMA T2 9Jst x5 28 RFo)
717y 7S 247 @ H 399 713 fﬁﬂ /‘] Al X}L«] #5929 zpo|d A5
}(mean absolute error : MAE)7} 12%S %3}3t= 4% @ JEUPE(portmanteau) FAZ o3t
2 35 ghol 10% vl A, @ ol ‘éﬂ?%}"ﬂ gt Al 3] 3ol 0.98 zyskE Agolth &
3], X—11 ARIMA 7| dld A|AIG opetst dele] M3y o] zHA :”Ei(hnear moving—average
filter) & &AH o2 A 8oy, ojzfgt HA A o)X (outliers) & AAT ¥Rk ofye} ggedo] Z
SA B}y & 7R E AEsto] sld AAIG UAlE AEASE OE AAEH B2 RE AAS
A Ak g9o] HZole 71FY X—11 ARIMA 7|¥el] Ay 34 53} 22 59 53 55 ugd
I e 39 B REE FUleke] AEAdE B ZusH -‘vﬂ—"i‘% F 9lE X—-12 ARIMA 7]9Ho] 7}
dhE] itk X—11 ARIMA 7]l tfst Ak Alehe g 2(Hyllerberg ,1986)9} X #kM|2x(Franses,
1996) 5<&, 18)x X—12 ARIMA 7|¥e] o]23 && "y agjz $2 et A9 2&o s
e 242 9Eg, 24, ¥ 2 &9} A(Findley, Monsell, Bell, Otto, Chen, 1995), "]=r2] QIG-FA}=r
(1998)} 011«](1998)01]*1 o g 3
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<2 2.9>0f Foizl A k2] (constraint) 9] Jv]= F7] FA(1,)e 22 2R, = WS}

o] AT U1 S B WS 7] FA(<)E AP Aotk AsH0

il

2 0,9 Bo] e Pr] FAM] HTF RS FeE AAA B0, \,-0 2
& FuHel Aol 7] FAMCl MY ST eJsto] AT el FAY
Qe 4% =AMl STk Gebd, HP WEE S8 WE 4R 4rda 24 W
HRe) AETE DAY RRARL ADIE olgs] FD T, o|F AxsgonA
A7 FH Hso] AALESE st A8 dE o)t

asiden P AEe) o3 A4 A WE AADS HEe g e g
ko] de 2 33 4= vk
<4 2.10> Min ) 305 A= ST )= )Y

<A 210>0 2 RE =5 E 34 Mo it A1z} 4 (the first—order condition:
FOC)< &3] HP HHof 9t 7] A4 ¥s(1,)S F AlAF ALzl 1§ o] 83
o o 22 o FHE AbEEh

X
(AL 72 (1-1)"+1]

<2 2.11> T, =

a8ar, <2 2.11>¢] H4 & (optimal solution) 258 AF&%]E= HP ZEfo] 93k <=3}

HE(y ) et 22 g gz A2 = it

<2l 212> Y, = HP(L)x, .36)

of7]ol M HP BE= 58 Al Ak 2)9] g2 vhaat 22 FH2 24 d0.

A 2(1-1D)"
[1+ANL72(1-1)*]

<2 2.13> HP(L) =

36) HP ZE

7} 28 HE (linear filter)2] E4 <2 211>7 <2 2.12>2 Esto] AEH =4
e =3 Wy

A & Z2te A
& o] Ad =4d AAG W AF Al FEE 2 v de vt

M
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Ash= HEs) ﬁ]T(Smoothmg parameter)?] 9&&

2 Adsl = e 3
7 (ZR RS AEL L ) e g pen ek a9 REe) MBS A%
S ATEA 24 A5 AU B YEE TG, 29 ko) F 2 g
2e) F0] AN &3 WE 290] TYs|o] T4 WES A2 AHe FUF 7}
Av ko) RS wE, R 0w sa FesE 24 wE ALl A
%, a=001® FA WE AL(x)S A AAL(x) AA7E Fi W, 8w

o, O

N
'
ot

o
H(y,)& AHRPAA ok o]9b= W R, A= FA] Ws AL(1,)S
A (a linear trend)oll ek x5 FA A (least square fit) 7} &= WHA,
T ALy )2 AA ANAL(x,) AA7F Ao} 53], Zd 23 (Prescott, 1986)-2
HE Ao TAte]l FA WE AR EAbe] 1/89]2F 7Hgsle, A7t AR
A=100, w718 A5 A9 A=1,600, 123l HE A5 B¢ A=144000F

o #y

do M 2 Lo

N Lo
Ji oy

30
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e
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o
I
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f]gh"ﬂr 75}7] Eﬂ%_q obAA = -2 A _‘:_
erl ) $eels 2 Eﬂ] Aol
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e,
)
B
10 et ki
o, 01:0
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37) 77 M= (King and Rebelo, 1993)% HP HE 9 ZAHSZA o3 22 274 A& X Aska 9l

ok AR, AAIEY F7F ulg- B gl oA, HP FESF o] 4 HEXE Xﬂﬂﬂ'giﬁ }\]'E
5= e = 43F A G4 (fourth—order difference stationarity) ©]74¢] AJAIE o] A 34 (stationarity)

S Holsts Holgks Holth 4, o9 £ WS vae FRIFALHGNP) e AE 7] WE
Zof 3t 2] 22 2o|Agl o] A3 (Monte Carlo simulated outcomes)o] Z-&3l= d] 2&S A7)
WA, HP ZEo] 93t 47] WEe] A& H3hyo] x&A (persistence) T WA (variability) 59 3
Ag FEHR Biﬁ/‘]ﬁ T A= "S AA3kaL vk w3, jJrﬂ(Park, 1996)+F 4] oide] ZA
A /\]74]“0] 12} A& A9 HP 3‘E1«] Ag-L 9l f]”ol 7] %3 artificial business cycle)< At

=% 5 glon, ol9} e FAlt Y AAl AALY B Axrt Sk wel v A
Aska ek ey, HolE 2 f2]2(Ravn and Uhlig, 1997)= AIAIE A9 H‘mﬂ uhE HP ZE

§ kS AASHEA, HP FEel disiA A7|Ha = bgd EAdEe] SHsAE gk
&skar sl

38) 7]%E(W1tk1ew1cz 2002)7} A1 A%k ne} o] HPZE 9} 22 H]24 <l (non—structural) HHo] ztar
o2A, A7) &8 M5 54 4 o] 43 EelE 4 At Holuh ol HPZEY} A
o 27 A FHDGP) S ol2How Yl 2 tié(structural model)ell o] A k& WA
2, A5H T8 WS A o2 AkS wrowA s Hado] gl7] witolth

39) ol WA E, 2ad(1991)S F=xar] vt}

82 > %9 4o N 1o 4\ HJ{% oft o2l 9 O, o
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e
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A
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1) MEAl ofutE ojoj7tAo| w2t

rE
Ofn

e ATre] 4] o) 71791 19939 6€F-E] 2003 1297041 9] 7]3F <t HP ZE]
8-S B3t GV FA HEo] AAE AEH Al A wjujrtE A4
8 MB(<E T-5> 2 <a¥ I1-8> F%)& AGHE tha Ao]dk S HolFa
UTEHA0) WA, ZFEA o wjuj7}E A|o] £33 HEx]= 20029 1295 HA
=] Yakdar, 2003 12 & A A48 5 o] 1 FojH, A
Aol 3¢ AR Yebwth 4719 3 F71& ko] A=
oAl oz Azt & g A9 7|gte] HA o= 16.3701491
A AHo =z AAL & FF e V7S HH Ao 13 37H%J<‘d Aoz
ok ek, AEAS wju7bE Zge] £33 F7)7F 2t Wi Al
i, 5wl Hlste] & o] oF 270 71 AR E”EA%D}.
=2, 3949 Huﬁﬂﬁ 2)429) 8 M= 20039 6¥S APoR 3 =
o Wdakar, 2003 12¢€ & fﬂxﬂ A58k 9] g o] ghvkabA X&) Tl Ao
5

o
fr
-

E=INTS
By

wo T
o

2

NG
2
1
O
B
o
w
=%

2 UERT o]9f #Zol, X1]5 3b7]¢] g o] ghakebAl 1d TRl b FEAk
AZe] et 3E 93l A S o] 2003 2/487| 58 A3 E Y] A1 FeSar, £3] 10.29
dizle) dgol AR Aoz WETh AFAA AAD 4o w8 718 Faol
ArEE S AR SRS AR, o 1S P Ao R 16.5709 9] AlakE 2t
Ao ® et v, 5 HS P A 0= 11.3/09 9] AAHE 2L 9l AR UE

WOh webA, A e e 7bA 2929 £k F17F 2hs B AR F 27.87090]
a1, 3 o] £ o) ulsle] o 570Y AE 71 Aow RAHIY

40) A9 wju|7tA 2 AAZME X429 3 WEAE AES] H8IA, A A7IA RATS Version 3%
gaskdeh e B4 g AlAIde] € AR HE etstd, 3 WMeA ] AES $18 HE A
*(smoothing parameter): Z#| A3 (Prescott, 1986)¢] A|¢tol| whe}l, A=14,4000.2 AL}

A2 ANALH 54 31



<E O-5> MEA| olmE ojoi7IAX|2| =& F7|

(2hel @ 8)
2 w2l 28 x|% 7|z
- =& TS bebs| &% = Mag
12| 1994.03 1994.11 1996.04 8 17 25
M 2&=2t| 1996.04 1997.11 1998.12 19 13 32
SRR 1998.12 2000.07 2001.05 19 10 29
M4zt 2001.05 2002.12 - 19 - 19
5 o 16.3 13.3 26.3
12| 1994.03 1995.08 1996.04 17 8 25
22| 1996.04 1997.10 1998.11 18 13 31
SRR 1998.11 1999.12 2001.05 13 17 30
M4z=2t| 2001.05 2002.11 2003.06" 18 7 25
e g 16.5 11.3 27.8
M1&2h| 1994.03 1995.09 1996.03 18 6 24
22| 1996.03 1997.10 1998.12 19 14 33
SRR 1998.12 2000.05 2001.05 17 12 29
M4z=2t| 2001.05 2002.10 2003.07" 17 9 26
PA o 17.8 10.3 28.0
o PE ARALE 9mgh
Rt o 2 7w 7bE o] 3 WE A= AEA G fARE S Kol
= Ao eyt E38], £3F BiEx = 20039 79 APo R 34 2 219819
31,2003 HA) Fsak ol g Ae] ofgo R ) A5 &g o] vt
SHAl &l 9l o= FAHQTE A 717E stel AFEE 479 =% 571 E E5hd
A w3 We A HE A& 73S AR, S e Wt Ak 17.871€
Q1 WhA, 5 o] A ARk 10.371€E20 Aoz Yelstt meba] g+ vk
2|0 38 F7)7F 2be it AabE 2 28,0700, S o] £ o H]§t
of o 7.5704d 2 Aoz LAY
3258 7HAe) A3k Ak vl B4 AT
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<¥ I-6> FTL AMEA| olglE ofof7}H X[$=9| =&t F7|

B 2l 2o X% 7|2
e xE HHE HE &3 +5 e
M1z=2k7| 1994.02 1994.10 1996.04 8 18 26
HM2w=2t7| 1996.04 1997.10 1998.12 18 14 32
SRE 1998.12 1999.11 2001.05 9 18 27
M4z=2t7| 2001.05 2002.11 2003.07° 18 8 26
=& e 13.3 14.5 27.8
M 1z=2t7| 1993.06 1994.07 1996.05 13 22 35
HM2z=2t7| 1996.05 1997.09 1998.12 16 15 31
RE 1998.12 1999.11 2002.05 11 18 29
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<E O-7> MEA olmE MMIIA X2 =& F7|

(9l : 9)
B gkl 2o x|% 7|2
= P B A o 2= | mewm
H1:=sh| 1994.02 1994.10 1996.03 8 17 25
H2x=sho| 1996.03 1997.12 1998.10 21 10 31
R 1998.10 2000.08 2001.04 22 8 30
H4x=3H7| 2001.04 2002.09 - 17 - 17
PAES o 17.0 11.7 25.8
H1:=sh| 1994.03 1995.08 1996.03 17 17 34
M 25| 1996.03 1997.10 1998.10 19 12 31
H3x=sho| 1998.10 2000.08 2001.04 22 6 28
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2zt g 18.5 11.7 27.3
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H3x=sho| 1998.10 2000.07 2001.04 21 9 30
H4x=5H7| 2001.04 2002.08 - 16 - 16
A " 18.5 9.0 25.3
T AAZEE Ao w3 s A A G fARSE S Hole AR
ERg). 53, 43 MEAE 20024 89S AHOR S5 Fue] 13T, 20034 B
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S A RA, 34 FHo Wi AR 1857090 vhd ) 4= FE ] Ha A= 9.07)
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g, SR A& VIS A9 e AR, s S o] it AlakE dato] 15.071
gl v, 2 FE2S 247 110703 11870 = oF 37 478 o] AJRHE B3l
o WhA, 5 E o) it Al B 17770192 78 A Yebgta, dake) P&
< 274 16,0703} 16,7702 oF 17 15744 9] Apol & yepile}, wehd, e 5.
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Hol &2 wHo] 11 Ao ® YEpto, o] AgAle] A9l wjujzA 9 A7+
Algrobs Al o] Fe Bl

4, 24E
) E2A A= Ho 1099 7)7F ok 19984 9] 93 97)E v|Fow = |
512 A3 Ak vei7bAS] A, 19809] Tkt €3 917] GAle] - ele] 2 ons)
e

7} Uehdth 53], 1996\ d5-E] 1998714 & #&] s FAE Bl 5 A
(S = 1 o7 A & Zo] AFAE Adsta 9tk 20013 5-E 2003
LH 717t Stell A= o} SE vjuj7}A ] AR ST 14.1%01H, TEU A%
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Xiei2t A 2
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X
Y,

Bl

1.38E 344

1) 38z 43

A (cointegration) ol ok 1—554 TWA(1987)9] A= v A4l T AA
A {r) o (xv BQPEsta, 47 ¢ xR (difference)s &ake] SHAQ1 AAIE
= Agd A5 ook e A 00 AR AREJAL, v, ~ ()8 x, ~ I(d)
2 37]ethaz) Folxl A a9k p(o<h<d)ol tstd, F AAE (v {x)9] oH
A3} (a linear combination) ¢, = y, — Bx,°] (d—b)2] T2 HEFHAE 50l
AN AALRE ASETUE, = ¢, = y, - Bx, ~ [(0) © d = b, T AAL {y}
o (xpv (4 )9 AFE FARY B e FoeE AoHH, olF
{y, x,} ~ CI(d, b) 2 JEPATE43)
T3 FAALE )} () E (b)) A5 FAE Bl =
HE (1, -p)E T4 9E (cointegrating vector) g} 81, F A|AIE Alololl= 74
ow w9 WAV A TAE e = A714< ¢3S YEl= 25 (parameter)
o, y, - Bx = TRl VAN dPoRFYH deste EA4E A

41) Engle. R. F. and Granger. C. W. J. , “Cointegration and Error Correction : Representation, Estimation
and Testing”, Econometrica Vol. 55, 1987, pp. 251 ~276. 12]al, FAE FAo < A+ 53¢ 2 &
& ol tsiM = H71E (Lutkepohl, 2004)S Fx3}7] whedt),

42) Z3A ANALQe dig ule] AF w4 AdE AHEY, i A AAES (1) AAERA, d
2b 2HES Tl P AQ] AAER AdE = Blo® deA

43) 9, e, ~ [(0)Y B, FAR AY ZH(y, = Bx, + e )& 7UET A
(ordinary least squares estimates)i= ‘super consistent’dr EA1S zHA] Ho], HEH oz OLS
= 4REHRI OLS F74Ad vlsle] B} meE 4= &X(rate of convergence)E ZA HU} =
OJ OLS FAAE on )9 8 £55 z2te v, 2] g9l
on e £ x5 24/ @y a2y, 329 S (sample size)’} 8& A9, Zato] oF
ol myolgt:, OLS FAX|7F #e(bias)E 712 4 AUtk OLS F4 A9 ‘super—consistency’ &
A, dolulsn ﬂ?l—tﬂ(Dawdson and MacKmnon 1993 7187 719%)S #=3)y] wigdt) &
olg} 7o AT thA ol duks}st Auto] thafjr=, 25 (Stock, 1987)& Fx3}7] nlgt),
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=3
By ER 74 S BAR A S]] W, FAE At

]
U3 th= A (the problem of non—uniqueness)®] WFHt}h wehbA, n7)<]

|ADGe] 232 45, T4T HHeE= 74" eHER) e 714 (FEK) (a basis of

the space of cointegrating vectors)S ZH= 2F¢o] L4t}
SAE AR e A 27N E FEHCE AA, 39 A (regression residuals)
eo de 99T HAS HEste] dEeeE 39 W] o FA W (residual

based tests) ©#A1, DF 747 Wl = ADF 7474 9 52 H834= Aolthan) 12

44) 3, 39 FAE o) 8S FHE AR W FolA V& S ZEaRS 4 24 F e U
& OLS Zx}e] A7) 478k (autocorrelation function)E A &H(lag)oll wl &= ! z
Zpo] A71IgFY Ag] AAF o] Fol AT, Sl Af= b A<l
OLS =3 i?%% AAE Atelol= eH A1 XW]Zq A e Aoz BA
Z27F B AL °o“&° B A, F OLS 23] A7 dagrrt 4 79 AlAF o] =
o AFZ"E A 3 sé% 3724 39 (spurious regression)®] o= WA 5= Qlr) of 7)o 4
74 39 g Al Aelo] g AAZY EATA FFolE Eeta, EFARL AALE AL
ol9] 3|9 A ZHilol ]"1L o] A4S Yehl= tgsAa5A5( )Y w3 Ad AALe]
A4 xqc‘ Yehlle #24 A0 ol A vebg & vk As gt =3, diFEe]
57 2ol sd e 4 AvlzM AEsE t¥l-$k=(Durbin—Watson) 2] d—SAHF L
SHE IAE HAAdske YHoR &89 4 vk gHl-ske] -FAFE tE 2ol AojHr).

T - = 2
> Ce=e,)
d= —1=2 :
~2
P
A (e )l 12 A7} BY e, = pe(,y) + v oA, 12 A7ERAE(p)7E 04 A, AEF
(e ) BAQ AAILGe] At g, 13 A7 38AI7) 1o 233855, bul-s& %74 FHa)2
0o A AT Z, po1 o d-0. T, AAL Aolol Fr1H ez A DAL B4
BEHE AMIE DS BA%] 03 gtk A7 g Aoe g 4 g, B
nyge] 34 ANE AEEE -FAFC] 08T FAHCE Fosd F AgelE, AT AAE Aol
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<2 3.1>

y[:a‘{'ﬁX[‘i'S[,
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!

of

7F 27K o) & AAE

o
SHES

ACs0)e] EA 5ol meh vh2A Aojsm, x =

i

olr}.16) 517) kAol o3

)
i

i

1

Fagol

N

o]
7o

o

f

It} 12,

el

FAH(OLS estimation method) 2.2 F+4
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(robust) A4 B Aoz deA 3l
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o ZRA O
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=

ZolH, 4

(Johansen, 1988) 774 HlHo] qdt}48) &

|

HAl
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i

: VAR)
(nxn) A4 34

§ Z-S(white noise)

T
—
ull A
AN

P v,

=
LN
=
=

e
Journal of Economic Dynamics and

AL Ho
=

)

p

L

L

s}

B z}7]438 (vector autoregressive
[¢)

TH] A& "W (likelihood ratio test)o]th.
+ 1_‘/f*l AX[*/(+1 + F/(AX[*A’ + u + S[ .

F2 (Gonzalo, 1989)

P40l £

=

(nx1) 35
)]

o e}

“Statistical Analysis of Cointegration Vectors”,

T
n
3h

A=

AAY R PR (ox1) #WHola,

AX, = T\ AX,_, + -

1

o
T
-

(Dickey, Jansen and Thornton, 1991, pp. 62—65)

FHusE A4

s
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<]

171
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T=

]
48) Johansen. S.,

1=

Control, Vol. 12, 1988, pp. 231—254.
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(coefficient matrix)©]™,
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o= A9 (#xX1) HHo|th

Ag ™ ro] Y578, rank), = A5 FE rolA Ay =
o] Hjgrt k2 $A4E NEHE &5 udt) golop 719 &4
= AT gigk = vlE AA P S ded 22 g4
Test statistic)oll 7]Z38kaL QJt}.50)

(51, column)E
HE S0l gtk
AeF(Trace

N

N

ok
o
o
oft

<2 3.7> Trace Test(Q,) = — T ﬁ: In(1 =X, .

=r+1

A71eA, 7= HES Foli, R, -, X, (- 7P F2 AE 4R A
9] #(the smallest squared canonical correlations)©]t}.

sk, o e Al Hd $%=8] H2A WH (restricted maximum likelihood
ratio test)S Y¥ 2 HY afik #HA SAF(Maximal Eigenvalue Test
statistic)oll 7]z3kaL ¢le}.51)

r 1 - X/
<2 3.8> Maximal Eigenvalue Test(Q,,.) = Tzllnﬁ ,
of7jel M, X, e, RS e P 2 AT AW Aol i (the largest

squared canonical correlations)©]t}. <2 3.8>9l sl Aoju+= o] 173k HA
WO <] 370 oFte] AolE= UlZat AA we| vshe] noh WEe AX A
gk = ol ol uizhst A4 WHol afrgk(eigenvalues)E©] 0°] ol e}
= %74]7%4?_1 SH9 FolAdS 851K 7] wiolt)s2) s HY gk HA 5

< dizst 2A BAZ(Q,)S &8st A& = e, ol vy 22

BAZE 7 FAZ Abelol 7= 7] wiEolth.s8)

<4 3.9> Qux = ~T(A=N) = Q= Qs

Z o] YA, AU E(Hamilton, 1994, 645%)S #x3l7] wiadt},
Z el tieiA =, adE(Hamilton, 1994, 649%)& | what,
o} AAE de Q3Alal f42]9-2(Johansen and Juselius, 1990)9] =55 33}y

] =k
Hzs
52) oldl| tjgk

g,
53) Quantitative Micro Software, EViews 3. User's Guide, 1997, 511%:.
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S A4 ANl AR FAR MEEe 0} plun AAG 2 How
MAE ), AR NI 1, (ol ThEIG AR 1,09 AR o8 A

= Aol Wk, Al wfgk A4 Wy AP AR MESe] 571 19 A
o .3 Ke)

o AAEo] AAdA 0w YA m(r+1)o RuF AT 4, (n 9 AY RS
Agske Aol AF7HE m(noll d7tste] F SAFS A - E (asymptotic
distribution) & =5 AHr=(degrees of freedom) r-(7-¢) 9 x*? ®X& ztal 9t}
vk, Ho gk A28 AR, )T As AR $AR (@) ALH EEE

BAR] x ERETF ol vIAAAR] ¢ BEE 2 o, ARE g B4 o

A X
of 2% ool we Aolshekah
(2) otZtE o7 2 MM 3HE 2 d

A2l AN Aepd wulslA @ AAAA Aol i wel 14 Avhe 2
4 g Ao AAGE] BF A3} AE ol Fo] PHA AAY, F K1) AAD
o Aoz hebdth, mebd A9E kA 3 AAA ASE Aol Qg E ]
WA FA R ARSI Astel, AY AAL o FAR A4S AN

t}.55)

>

22 o4 Ao ik A% L AAE Aol distel Lghle)

S H§9 14 A%E ekt 53], 1 AlA AR 94L 7)

3 A4 Aol B, 7 A% 71 AT Aelol B2
% B

folol WA A S AN AGE Aol B el £

A Fethe A, F = 0,8 AR A3 $UF Roln
WA, ik A5l o BAE A AhE Avny, PaTe) sk A5
=R O AY FoA fAS) RIS AN 48, A, QL BE S o)

54) o9} e FAIMS sfAsty] ¢, 3} f-Ae] -~ (Johansen and Juselius, 1990)& 4% 285
EH“Oi 5} AAA = % H 22 e *a Z3te] At Z‘ skalt.
55) A H wjujztA @AM A5 ARl FAE

AAE AalA, A WA EViews 35 &8t
=3 5“4 TAE AR 4* Qe A w74 9 AAMZHE AFE Abole] BES AdAgsr] flgte],
Al *}014 A NAE AdAgstedor i) B AFA T AAIE Aloldl EAlste A4 Alake] AL
ol7tol Al AK 7]&(Akaike information criterion)ol] TAsta o™, o= A3 A3He] <A #
< s AF B4 Ayl B ZAEHA AW Eo] ook
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2. TAIE A B
(1) mAtabz HH56)

AP AA (cross correlation test) 7 A|AIE Atolol] EAsk= WA A|7FE] Al A}
A, & 584, AdAd £ F449] AAE FHs] fste] g WA &85
SAA AR 7Ielty. 53], AP AL 7 AALGY wapdaE(cross
correlation function)ol] 7]Z38k=tl], o= F AIAIE Alo]ol Al Ay AJ7ke] Alx}el wheh
W3}t Ak A 9] A (strength) 2 W8 (direction) S S48t A E2 &850,
Ijr*oﬂﬂr o] =&,

AALD (x)¢F {y17F A% A4 (weak joint stationary)©]™ 57 {x 3¢} {y,}

*}01-4 WAL (cross covariance function)s T} o] Aot

e

<2} 3.10> Cov (=Bl (x, —u)(y,~u)l, k=0, +1, £2, - )

A7 A ok u, = A AAE (x 9 (o 2 o (population mean)©]
o wEbA, T AAE (xS {9 aPdEskE(cross correlation function)® TS
o] F2lo| ofste] AJeHr,

Cov ., (k)
(0 Cov, (0) ~

<2l 311> Cor ., (k) = 7

napFRARre AP HeteE NE AAID e A7] a4 (autocovariance
function) &} A}7) A48k (autocorrelation function) ] 71dS 242t 5 Al A<D 9] A
AWSIA T A O ZA, A7) r & 714 00 disl ti3 ) R, A dashr=
o] obd B4 Adt} upebA] J—ﬂx}” S T AAIG (09 () ARol9l A

ZH(time lag)el Wl EAlate= A A9 Aw

W,
ol
o
o
T
k)
=
O

56) & A& uHE41(2003, 697 70%) 9] WS AN Beksto]l g Aol
57) AAE {x ok {y7F 474 AdA(stationary)elar, {x, ok {y,}e F&iHcovariance)e] A=A
(time lag)Wre] &=elW, {x ¢ {y )= ot onle] A A4 (weak joint stationary)ele} st



<%} 3.12> (k) =r (=k), Cor (k) + Cor (—k), k=0,£1, £2, = .

jz;f( XH/(_II\X)(J’/_II:,)/T o (k=0)

<2 3.13> o™ =
T - _—
2 (X w )y m w7 (k=0)
a9,
<2 3.14> Cory,( k)= Cov, (k) fm 0 et 4y |

V Cory (0 Tovs,(0)

A7lellA Wk T, A A" AAE (xpok 9 AAE (v o 3E A
(sample mean) 2. 24|, Fo4X ®E F(n)ol 7|xske] 74zt ﬁ\Z% S x,¢

—~ 1 &

b, = Z}ly,i AEEh webd, Tor( x, v, )= Cor, (k)9 e 48 AAL
{(x}7F =8 AAED (ol Adshd k<0l A-oll, FFsHA k=09 A9, 183

le=]
FASA 4>09 5ol 242 7bg 270 vehae,

1993 6 72003\ 1299 7|3k s<tell, AeAle] A, e B AT 5 370 A4,
a2, A 2 HE T 3 T8 A EA o 2AgE ofgtES] wimjzba 2 H A7}
Aol it wxpdd BAE LA 53], Q3 971E AXEA, FEA A ¢
Q9 F 72 W3} 183 ol WE 7pA T2 #Mrt A st A gt
upef, WP PA Q] EAL L3 Q7S ASs 2709] A7), & 19939 69 T 19974



1295} 19999 1472003\ 1299] A|7]= AlEste] AA)ahgint
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<E II-2> otmE ojof7}A X|5=2| J|7FE-X|HqEH mApakz 24 24

T N e B e N A S R R T
1993:6 7 1997:12
25 10.5926(0.6915|0.775010.8642(0.9347|0.972410.8686/0.7609|0.6544 [0.5487|0.4420
25 10.5132(0.6033]0.671910.7461(0.8016(0.8330(0.7295|0.6027|0.4717]0.3381{0.2038
ZE 10.2783(0.393410.5015(0.626310.7520(0.8776(0.7898 [0.6755[0.5571(0.4410/0.3229
28 10.5410(0.6382]0.7262|0.8127(0.8927/0.9534[0.90840.8404|0.7600(0.6750(0.5779
A 10.5730(0.6809(0.7353]0.7883]0.8401(0.8676/0.8200(0.7587|0.7058|0.6394 |0.5649
W= 0.6232(0.7036(0.7730(0.8438]0.898110.9246|0.8351(0.7276|0.6166|0.5016|0.3889
1999:1 7 2003:12
25 10.4839]0.5823]0.6952|0.802410.8965|0.9614(0.8528(0.7320]0.6063]0.4863(0.3901
25 10.0527]0.1780(0.332410.4910(0.6376|0.759410.7089|0.6313|0.5418]0.4522{0.3802
ZE 10.4299(0.534910.6595(0.783810.897210.9850(0.9123(0.8071(0.6869|0.5678|0.4716
28 10.3731]0.4531]0.5586|0.6845(0.8054|0.8927[0.8139|0.7094|0.5951]0.4844|0.3916
A 10.6272(0.6815(0.7443]0.812410.8719(0.9120/0.8287(0.7304|0.6256|0.5238]0.4393
W= 0.5072(0.6166(0.7270(0.8325(0.9219(0.9787/0.9007 |0.8066|0.7058 |0.6093|0.5278

F A B B4 Ashe ALAe) okt vk A% duld At

>
($;]

58) 7143} HRE AAD AR FoIH, LUD) VeIt HE ARE 23 e D AmE SEA 114
b9 28l AR EARRERE Fo AGW oS B 740 9
AAG TS S wAe B4 A3 e W welR AAF BY Av%s FA Ao e
W, o]z Qs w749 st Haph 27 olUE olFol At AoR BEHLh



2) OFmE TAMZtAL| X|E WXfehat 2t

el oA o] s o], AN AAZHA A5 thulstel A9l 37 A
) 8 A AAZA A% wAIR BAS A A8 AFH A2 AR
sho] RIS AThe <E M-3>3 Atk 9@ 947 ool A LA 2%, 3d @ %
ST, 223 e Bk B, Bee 1Y, 123 G 2hd AR Fashe
Ao hEpdeh e, 913 $17) ol T, B4 o] RE Aol A7 A
g ik A%sk TR AR 9 el olgel At M e R 1}
Ehdth, olsh g @ 98 91718 ANWA, FEA A9 Age] 742 Pl
At 98 E APISH, 31 A0Y AN R DA FESAH T A9

w9l AoR BAEL

O

<E IM-3> OofutE FAM7IH X|5=2| 7|7 XA wAtME 2H 24
Mzt | -5 | -4 [ -3 [ 2] -1 ] o] 1] 2 ]3] 4]c:s

1993:6 7 1997:12

Z5  |-00690(0.1489(0.3734|0.6030|0.7972]0.9499 |0.9139 |0.8237 | 0.6657 |0.4593 | 0.2423
= 10.080410.3039]0.5130|0.7071 |0.8579|0.9629|0.8637 |0.7257 | 0.5438 | 0.3221 | 0.0981
2= 10.0960(0.2964 |0.4834 [0.6624 [0.8055 |0.9177 {0.8062 |0.6542 | 0.4755 |0.2759 | 0.0786
=2 |-05062 |—0.3197 |—0.1136| 0.1187 |0.3542 |0.5789 | 0.6748 | 0.7359 | 0.7543 | 0.7095 [ 0.6133
UL 1-04150 | -0.2548 | —0.0684{0.1101 {0.3104 |0.4857 | 0.5335 |0.5423 | 0.5085 |0.4320 [0.3490
HE |-01890(0.0293(0.2610|0.4960 |0.7057 |0.8900 | 0.8572 |0.7747 | 0.6647 |0.5111 [0.3192
1999:1 7 2003:12
25 10.2098 10.3522 0.5281(0.7030 |0.8681 {0.9970 | 0.8514 [0.6752 | 0.4856 |0.3025 |0.1626
2= 10.1665(0.3091 {0.4913(0.6793 [0.8540(0.9973|0.8702 |0.7071 | 0.5262 |0.3483 |0.2086
2= 10.17560.3215|0.5142 [0.7028 [0.8634 |0.9865 | 0.8607 |0.6994 |0.5234 {0.3538 | 0.2206
=2 |-00790]0.0305|0.1944 | 0.4005 |0.6206 |0.8043 |0.7901 |0.7270 | 0.6302 |0.5204 |0.4286
4k 10.032110.1607 [0.3289(0.5285 {0.7310 [0.9056 | 0.8812 |0.8045 | 0.6938 |0.5702 |0.4589
HE 10.2637(0.3922(0.52280.6509 |0.7865[0.8945 |0.7968 |0.6839 | 0.5507 |0.4114 [0.3012
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3. A9 Q¥ FA A
(1) elnd HHY
1) 23X (Granger)2| 2luptMd AHH

1Y (Weiner, 1956)2] A7 Ay} 71 %38Fe], 2@ (Granger, 1963, 1969)= AlAIGE
Afolol EAEHE A (causality)' 9] /1d-S A sletg =], 71249 gL et
259 F AALD (x 9 {ypel ekl AARTEH AA( ol o]27]74A ¢ e
AbAel AW (historical information)?] HISE A7 x=
YA v Vi, 32 ABostaL, @dAlddl o277k = A
(information set)& { 7, } & Ao A%, thadt 22 o] AHEL 7H8d

At
<2 3.15> X, 7, a8lal v, =1, s< t.

<2} 3.15>9] ol Aol o]277hA ] F AAL {x ¢ {ypol tig BE O—M
ol AR} A7ke] polel] whet RE AR H3 ( 7, yol EFFEo] glthE AMAS

ngheh, olo} e FANNAM, HE (71,.,-X ., 18 ARE F&a= ARy A
(I, S AR, S (-7 o274 {x,19] FH7} vl Xéioﬂ H] 3}
(t=D71ell o|27|7HAe] RE ARE FE&ate o] (e Bk AgeA A

(explain)” =& ‘o ] (predict)’ sl ¥&= A5, AAIE (x7F AAIE ()& Q13
(cause) 3t A2 ufﬂﬁ‘r T3 A (7, 18 BEE &b AR Jd
{ I, HUx, Yol AR, F (—1)7]o o]27|74A 9] BE AHo| H|sle] (r~1)7]ol] o] 2
7178 B Zéisﬂr Alﬁﬂfﬁ {x, }94 7] RS FItE dgahs Ao (1) Y
At AR e AFEH He B AAE (k)7 AAE (v E SAHeR

913} (instantaneously cause)’ 3= Ao 2 A ] %tc} 60)

59) & AFel A AAE I = TAA 9gt g el gt Fof= ANA(Geweke, 1982, 20955)
o 71z3&ta dut. B} AFAEL 7]+8 2 B AA(Geweke, 1984) 9} ZL# A (Granger, 1982) %
Fz317] vpgit



N

45 g AFHoR A%

FAALG (x¢ (yyol tste]l 2alA ] 3,
]

7] S8 o 22 209 39 WAAS 18 ¢ ok
<2l 3.16> vi=a B Yty X, te,,
da

<2l 317> X, = a, + BZVXUW) + XZ’Y([fq) ey

of 7)ol Al Zeka(disturbance terms) e, e = F AAIE dEgbe] 43 BAE ¢
o ,61) Y(z—m’ = v Y- J’u—p)}g]' Xu—p)’ = AX(1) s Xm0 X(m )
27y (xp9b {ypd p—AHE WMEE AT <] 3.16>04, AT
Hy: x, =00 SAHCE frolste] 714HW, AAD {(x)7F AAIE (v E 2AAE
uloA A ah Ao BAG B, <2} 3.17>4, AR a4, ¢ B, =00
SAA LR Fofate] 714EW, AIAE () 7F AAE {x )8 ZHA 9 ou]elA 1}
e Ao By
4, <4 3.16>3F <] 3.17>l W3k AFIHL A, v, =03 Hy: B, =00°] 47
AR 0D frolste] BT AW, T AALD (x5 )7k FE7bl] A o)
oM 3z ek Aom A, F AAL (xpok ()2 FAEE M2 AAL
S5 =9 A A (feedback system)' S FAISHAl HTE62) Srol A Alw]
e} %01 :ﬂﬂ Aol labd Aol gk d R Al S AAL (x7F ) E A

rr

1o
12 AT

fal

60) 1A o3t A AdE 2 AT W Bt =oEglen, 53] olgd =&
ARl oo A <] Q1) 471101] st 22 ojoj At Ty, TlAY A gl tigh Ao
’\1 el vkel o], o] A oujo A<l Q13 IATE ofd 7 AIAIEY dE AAE A E
= dEste BgolA AAIE Atole] AwE H o5y, E= o]e} fARgE T Alae] s ds &
AL 9ty aela, B2 Ao 24 Ade] ostd, alA 9 QI Ui AAIEY] AbdA A
A (predeterminedness) F=+= 2] A4 (exogeneity)2 93 Do ZHo| S8 Z7o] ofygl= A 3
FTHE AT ek, adAe] QI HEe AW R 8y v 54 AL A M| Ats
AR R AREAYE HEE ASsted A3 85k e Zé% ojm|gtc}, o]e} T AT A
dhol] 3t B} AAE =9 dF, =g 9} 2]x}=(Engle, Hendry and Richard, 1983)9} $-(Wu,
1983) & F=sp7] et

61) =, Covle,,, e,1=0.

62) ol gk Bt} A3 =2l AR S(Judge, et al, 1985, 667~ 669%)S 23}7] ulgt}.
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olsf e AR BHoIA <4 316> sl AEFE FARE r-EATORA,
chet gol Aol

(SSR,~ SSR)/p

A = ~
<% 318> =Sk T-2m L

AA71A SSk 9 ssk= 22 dRHME(H, s v, #0)T AT H, - v, '=0)9
7|z3te] AAEE e AR A5e] #(sum of squared residuals)olal, 79} pv ZH7}
Az o] 2o} 37 WAl 23 A7 AP g AR AAFE on| g6

SHH, T 59| Frofl 7| %8t p-EAFS] FXE A3t X (parameter)

p, = AZIAxPAS B A o] A= A 3] WA A o] 34 At digk 54
et o7 X}ﬂﬂﬂ(autoregresswe AR) E3 9] A

o] &85 7152 obtolAl AR 7] (Akaike
information criterion : AIC)9} Fro}=2>= AH 7|F(Schwarz information criterion :

SIC) Holm 65 o5 717} v} o] Aojdr)

(ih)

63) B, <2 316> <4 317> BEFoAe AFIIA]
F AL (xsh ()7t BE) @A oo
A,

64) WA, <A 3.17>0] thstel AgEE FEAZFL, et Pk,

_ (SSR,~SSR)/q

T =—snir—2q ~ T 0
oJ71ol A SSR,9F SSR.= 47 R MEA(H, 2 B, #0)F AFIMA(H, : B, =0)0l 7]Z3H
B A A5 dolal, 79 ¢v A7 AR ¢k 39 WA x3E AT|AARe 3
W] AAE ofu] g,

65) ot olFlolA Sl o3t HE o= 22} 7]+ (final prediction error criterion : FPE)3}
(Parzen)oll 2J8F 247139 o] 3= 7]+ (criterion autoregressive transfer function : CAT) &<
3} 7ol EgEEu, olE FAN AR(p) EHAA AEE A 3 EAK 6\1,2)3 &85t
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<2l 3.19> AIC(D) = min{ AIC(p) = In 0. + Z£ | p=1, -, m },

g

’

<A 320> SIC(P) = min{ SIC(p) = G, + 2L | po1 e m )

2 Aol A obrtelAl Au ZIZ(AIC)e] 7] Z3te], 21817 myel ARk 2 54
Wge] AARE ARtk el m, A oldE ezl A% R AMHE A5l
e 27187 mge) AE AW vk A7t <F M-4>9 2ok

<¥ I-4> olmE ojoi71A R MM7IH X2 X[HZE AIXH(AIC)
TE 4 4T =& oM HE

4= 1 10 1 2 9

ojatE PAL 6 5 3 3
ojof 71 a4t 3 3 3
X% 1= 4 7

ALt !

= 3 7 2 2 4

otmE 4 2 2 2 3
TAI7HA a4t 2 2 4
PNES 2ot 2 3

ALt 7

WA, o} ThE wul7}A A 4e] oAk AlRRE T AT 1082 71 A
R, AR g 2 4R 2go] 11LRA 71 @A teket oje A9

I~

242} oot o] BEATHAA 9 (Judge, et al, 1985), 241~ 2472 %),

FPE() = min{ FPEp) =2 G5 | p=1, -, m },
=iy
Y = mi -1 &1 _ _1 _
CAT(p) = min{ CAT(p)= S —= — | p=1, -, m} .
TJ:l [o)P 0

A3 AG7E g
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=

AL Ak g Ezo] TR Y 7 WA, Aadare] A2 271 e AlAt
=
= 3

T4a7Rde] ARk Za gl AR E4EITH

2) HAA (Geweke)2| 2l AHY

T AALG Ax ek {y 7 AR Al dS AF, AUA(Geweke, 1982)= F
&

AAG Atolell EAsk= 13} BAIE A ] fleke] vt 22 AE(canonical) 3

Ble] 3]714)S AbalA

r
<2 321> x,=a+ IZIBrX[,]- + e, , Var(e,) =0,°

|
Q
o

r s
<2 322>  x,=a+ Y Bx YAy, e, Vare,) =
=1 J=1

r S
<2 323> x,=a+ 2Bt /ZO)\J-J/[,]- + ey, Var(e,) =0, ,

o

’

r S

<2 324>  x,=a+ > Bt ];p}\jy[,j +e,,, Var(e,) =o0,°,

o7]ell A, <2} 3.21>2 A3 (o] 2FE AAYE {x, )9 & AR(r) 3714 0]
i, <A 3.22>% <A 321> AAIE {3 8 A (v v o Vs Vi)
o] F7he FFAoln, <A 323> <2 3.22>00 AAL {y )2 A Fk (vl F7}
gAY W, <2 324> <2 323> AAD (vl pll mE g
(Viots Vien = Vi) 0 708 3|72 olt), mebA], AAIE {x,} ] @58k AR(r) 314

2l <2l 321> A|FFO R <2 3.22>, <] 3.23>, T18]al <2 3.24>0¢f o|27|7}A],



AAD (o) 28 24 3Rl AAD (y)e] #7449 AR AT 9

AT ANG T AAD (x )8 () Aelel EASHE Anbe] AF Ak
Aoz AFEE AAD (el Bd Aust AAD (x)e] HBY e 5
& pold) B8o] B k2 BAME A3sH olth ol fistel, AdAE o
83 2 47le) BARE AN,

2

<2 325> F,_ = Tln( Sty ) ~ x*(s)

Jy7x 02

2
<% 326> F_,, = Tln( ;’32 ) ~ x*(p)
4

2

<A 327>  p,. = Tln( %2 ) ~ x*X(1) ,

yex 03

<2 3.28>

+ F .

VX Pandis yeox

~ x¥s+p+1).

A7|A, 7 EE9 F(sample size)E oJH| g}

AA, <2 3.25>0 FoAR AH BAF(F, ) {y)}2FEH {x) 29 A7}
AAs] A Aelth F, {y)9] s/ FA FRIE {x) o] AEE £ o5HE A
9, <4 3.21>2HE AEEE B2 A 0,2l Hlgte] <4 3.22>25E A}
A0, A gk ZHA ok mEbA, o] FAle] mE AR W&
2180 G 2 =, 2 Aol web (x ol fE {y)e] At
T Ao gk aa, AR m oy - x StellA, A SAY £

= <2 3.21>3 <2 3.22>9] AL Zo|(5)E B4R S XZ-O/]
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Fo=, <2 3.26>°l Fo) A TAZFF ) Ax2FE {y R A3 &
AE A7) A& Aotk =, {y39] p/h & ARIL {x}19] A8Y Ee 459
S Alae A4S, <2 3.23>25H AEEE B 22H o,2)0l WSk <2 3.24>25

= A 0,)S A g ZHA 1Y ol {y o v AR {x,)9]
o] 43 AdEo] A vletH, o] FIHe] EE Ak HlE( 0%/ 0,7 )2 1
& = 2 HaL, {y el i@ (x93 #ATE e AR AR 1y
I, AFIE Hy o x— oy stlA, AR BAF £ 9 ATAE] BEE <] 323>

2 3.24>9] AT Abol(p)E EFE o 9 BEE 2 9k
$hA, <2 3.27>° Fo| AR FAF(F,. S <A 322> {y}ro dA #=
FIRECRA, {x o] AEY Ex oSl Alard A, <2 3.22>%5H AEHE
EE A 0,2)0l HIBk <] 3.23>0 25 H AFEEE EE B 0,0)S A2 ws
Ak ol {x o A @I {y e A @S A A" As vy, of
TRl BE B W&( 0,7/ 0,2 )2 1HY 2 FS 2 FHo] F AAE {x )9
{yAkololl = “EA] Aol A Q13 A7) (contemporaneous linear causality )7} <4
b= Aow WA 2, AT 4,y o x stlA, A BAFE F,09 A

TAHQl B¥E <4 3.22>9) <4 3.23>9] X}%E Aol(1)E BFRE 3= x*o X5
Z

< Al

w
i

=
=
A, vle An W An @ = [}q e ANE ATORA, ()9l 47
3
J_fl_

(0,%/0,2)2 180 2 g 2 Ho] ¥ AAL (x}sh {y)AoldlE FA44 43
213} #A(total linear causality)7} EAlehs Ao @Ageh 28a, #AF7Hd
Hy:xoy SN, AR AT £ 8 ATALL RIS <4 321>} <2 3.24>¢)

A o] (s+p+1)E BAZ B x20 BEF 27 H6o

66) ool X AR sk gol, AAZL AN AA FARE ATALS HAAY oA FAHE 2



ghE, T AR g 7|xEte] ' —SAFY wiEE A4St K (parameter)
p 1, Z ARG AR D AEESe] 3A L vle ARk AR 89

=z é 7§J/}oﬂ EHG]. EZ—]zﬂ_ 7]_% Lé—é}l,{% @23541;} :zaﬂxi o]y)r/ﬂ 7424 H]—

o A Au i nje} o] 27137 (AR) & Alxp AR th3t 7)FowA TP B
o] 4= 7]FE olFtelA AR V]F(AIC) EE k2= AR 71F(SIC) Folth
o Z7b @YY A, ool i fotEx AW JEe YEYow
Ho) FA43ke] Ho(bias)E 7 = UTE6T) o]e} e AJSto A o] E8H = Ht
2 a@84(asymptotically efficient) 4178 7152 FvFEF(Shibata)ol] &g+ A4
NEowA, et ol HolFrtes)

¥
©
+
b
- T

<2l 3.29> SAp) = min{ S(p)=(T+2p) 6:)2 | p=1, -, m }

A= FAERY AR} A 7S <4 3.21>, <2 3.22>, T18|al <2 3.24>
of Aoz Agatel, ANA A3t A FAB BE(Lr s p))E AESIGL,
AAA L] Q3 HAHE AEst7] f1sto], A ofntE wjul7A x|a= 8l HA7HA A
ol tigh Ap713]9] B o] Alap Bl el 3 Bovjg AAkE 24 dake 7
4 < I-52k e, WA, oA Al A, < 8200 A7) A 191 7k
2 29 Axa) PHEzo 7 571Yo|9a, 1 2o XHe B 371Y o5kl Ao 1}
). <4 3.22>9) AEse) 37 A4 ok AT AT, 281 29 Qi)
247y 3R 7S AA YERaL, 1 9] Ao B 2709 o]kl Ao ® eyt
ARoR, <X 3.24>9) AW we) A% pE AR BE, Bt B, A

o A, rel3 Bt PEe] AR 7MY 2 W, 1 919 Age B o)

m

=

1 ) Aok BAAOR fold Aol Alxskn dlr 5, £ AAY Aol bl glrke
e StellA], Rk St R el Rite oR gt Ang 24 23 sl
o]Z Q& F 7} FtollA =AY E AxpE Bake] xpolzp A4 grhe EAZQ EALS AA B
wre] 7% WAl A s k. webd, A AR EALE -2k Hausman, 1978) 7o) 7

4 W (specification test) 2.2 FF3h 4= Qo)

67) Shibata, R., “Selection of the Order on an Autoregressive Model by Akaike's Information’,
Brometrika, Vol. 63, 1976. pp. 117—126.

68) Shibata, R., “Asymptotically Efficient Selection of the Order of the Model for Estimating Parameters
of a Linear Process”, The Annals of Statistics, Vol. 8, 1980. pp. 147—164. 3+H  Fnlele] A4 7]+
olFtolAlY A7 Ve HEHoR dX§y] wel, T AF Ve ”47‘*0‘& Y3 Zl’“«l
EXAS 7t ), Bk 2 g 2 @3 Bl tisiAs, AA S(Judge, ef al, 1985, 247%)S 3
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9 A A3} BAE 2= Ao epstth mebA, 24 o] BE 713kl 9
A, 7B s, 1Elan dAke el AlA on|e A3t #ATE EAlEkE A
=

<E M-7> olHE ojuf7}A X[5=2| 7|ZHE AIYAH 2lotd HY 2o}

72 | zd | zdx | Bg | ¥984 | @ma
1993:6 71997:12
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At

1999:172003:12
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71 (03 (08 247 1%} 5% oA BAHOR oI £

SR Fa A uul A%l tiat Q13 BAE < M-6>9] 1A A5

A Adpst <x M-7>9 A7 13 A4 23l ZAste] 24 o A= &
Folo] VG A, T A 14 A Alolo] FFR Aol7k &S & 5 AUk W
A, gk A7) o=, - 7EA ] el olgk X ed Qlah Al i A At
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Abstract

A Study on the Relationship between Housing Prices
in the Metropolitan Area

After the Korean economy has started to recover from the financial crisis of 1998,
the housing prices in Korea started to show a sign of an increase, especially in the
Metropolitan area in 2000. This was mainly due to the fact that the interest rate
started to decrease for the following two reason: Firstly, there was a surplus of
money supply in the economy, and, secondly, there was no barrier to financial inflow
since the opening of the financial market.

Indeed, the housing prices have started to increase very rapidly since the end of
2002. During the period from 2001 to 2003, the housing sale price has increased by
14.1 percent, on the average for the whole country. For the same time period, the
price in the Metropolitan area has increased by 17.5 percent, the Seoul Metropolis by
19.5 percent, and the Newtowns by 18.0 percent, respectively. In particular, the
increasing rate of the housing sale price in Kangnam—Gu, a ward in Kangman, has
reached to 28.2 percent during that time period, followed by 22.6 percent in
Bundang—Gu, one of the Newtown, and 22.5 percent in Kangnam, the southern part of
the Seoul Metropolis divided by the Han River.

Since the increasing rates of the housing prices among the regions tended to be
quite different, and that of Kangnam—Gu recorded the highest, it was believed among
people and policy makers that the housing price in Kangnam—Gu was at the center of
inducing the increase of the housing prices in the adjacent regions. This belief had
a very significant impact on the government policy on the real estate in Korea,
especially on the housing prices. Since the April of 2003, the government has carried
out a series of policy measures to regulate the increase of housing prices in the
Metropolitan area, hoping to stabilizing the housing market, but leading to a rapid
downturn of the real estate business cycle in Korea.

On the basis of this historical background, the purpose of the current empirical

study 1s two—fold: The first is to investigate the relationship among the sale and
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rental prices of the houses in the Metropolitan area by characterizing their historial
records using some statistical and econometric techniques, such as unit—root test,
cointegration test, cross correlation test, Granger's and Geweke's causality tests, and
the extraction method of cyclical variation using the Hodrick—Prescott (HP) filter.
The second is to draw some policy implications for the Metropolitan housing market
on the basis of the result from these empirical studies.

The main regions under consideration of the current study are the Seoul Metropolis
and the Newtowns. In particular, the Seoul Metropolis is divided into two parts,
Kangbuk and Kangnam, by the Han River, and Kangnam—Gu is also under
consideration, since it is believed to be at the center of the housing market in Korea.
For the Newtowns, three of them are under our investigation: Bundgan—Gu,
llsan—Gu, and Pyoungchon—Gu. And, the time period to be investigated in this study
is from June of 1993 to December of 2003.

The current study consists of four chapters. Chapter One, which serves as an
introductory chapter, describes the purpose of this study and research methodology
employed in the empirical analysis of this study on the basis of a brief literature
review on the similar or related topics. Chapter Two focuses on the analysis of the
time series under study by analyzing the historical trend of the sale and rental prices
of the houses in the Metropolitan area, testing the existence of unit—roots on these
time series, and extracting their cyclical variations using the HP filter. Chapter
Three describes the relationship of the time series by checking the existence of a
long—run equilibrium relationship among the housing prices, and analyzing their
causal relationships. Finally, Chapter Four summarizes the results from this empirical
study, and draws some implications for the government's policy measures on the
housing market in terms of price regulation.

The results from the empirical analysis employed in this study are as follows: The
first result from the cross—correlation tests among the sale and rental prices of the
houses in the Metropolitan area shows that their time lag is very short, espescially
less than a month after the financial crisis of 1998. The second result from the
cointegration tests among the housing prices indicates that there is a stable long—run

equilibrium relationship between the sale prices of the houses in Kangnam and the



Newtowns, excluding Bundang—Gu. However, the test does not accept that there
exists a long—run equilibrium relationship between the rental prices of the houses in
Kangnam and Kangbuk. The third result from the Granger's and Geweke's
causality tests shows that there are quite complicate causal relationships among the
housing prices in the Metropolitan area. For the case of housing sale prices,
Kangnam has some causal effect on the adjacent marekt in the Granger's and the
Geweke's sense. For the case of housing rental prices, however, their causal
relationships are too complicated to draw a solid conclusion.

Since the financial crisis, the real estate market in Korea is in the process of a
rapid change, especially in the housing market. The interrelationships tend to be
closer and more complicated among the sub—markets. The reasons for this
phenomenon are as follows: Firstly, more information on the real estate market tends
to be quickly shared among market participants due to the development of on—line
system using the Internet. Secondly, the portion and the amount of the households'
loans on their houses has increased due to the low level of interest rates. Lastly, the
response of the market participants to a change in the real estate market tends to
become quite quicker than before.

It is widely accepted among the experts in the field that the current trend of the
change in the Korean real estate market will continue. This implies that the current
policy measures of the government on the real estate market need to be rectified in
a more conformable way to the market mechanism. In particular, the policy measure
of regulating the housing market in a specific area in order to regulate the overall
housing market is based on a quite vague logic, which could turn out to be very

ineffective soon.
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