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2 TEEnh & FellA= Box-Jenkins(1976)9] ARIMA R3] o5 oF 71}
S WA AuEa old HAEdel ARIMA Rl IMF Abeje} & 249l

4)

5)

& (smoothing analysis) 578 AIAEE v & d53ab7] flste] @Ajel o
27744 59 G AALDY] A ghol diske] de Hit(simple average) W

7V Bt (weighted average) -2 W4 g 7|HS A83te s AlAIGel WAE
387 9 ZH(stochastic errors)S H3Kstandardize)sh= ot HEHL 19504
ol 7l o] Holt®} Winters 5ol 9ste] A g 24 7oA, 54
AAEe] BZ FoBHE Hts AEStaL o]E o] &3ste] Y AALY v #Es
d=3te o]=H# H(moving average method)¥ Aol o|277k4] #=F s A
Aol A Fholl vlste] dAjol| 717k #5 gkl Buh & T E Folste] g
AlAIE Y] v g dS3e X4EH & (exponential smoothing method)©] Ut} ©]
of F2 ey Hgo| haT Wk ol ALk wHolAel| n|ste] AduiHo=m
At ofF 7S 7 sdvke FHol = v, IMF AMEfeF 2 2490 W
St2 3G AlAIEe] 45 #gol wedd 4 glvkes ©do] 9tk Holt-Winterse] 3
o] sk AbAIEE AWe Gaynor®t Kirkpatrick(1994, 289 733823} 372~ 40425)S
Zhx38}7] vt
durdog AdAEZ FA(spectral analysis) & E#=d), ¢FHA(stationarity)
E4 AAIDS AR1(sine) g9t ZMS](cosine) T2 FAE F4EHA B
Sk(periodic function)E9] &o2 (AT 4= A= HE o]&351 g A
TSR 7IWelth 53, dld AlAIEe] #Ad dig s 7] dre] JEk
~HAEY Wr 7 AEste] 7Pt 2 JdE3ES Yehls F7)E AREdte] b
A& B4 7oty 54 AlAIGe digk &

AL AR 49s o]&ste A ALAL &
equivalent), A5 7} Sl wEl 54 AAIEe] digtk ~9EY FA3)
ARIMA #412 frAkgt 235 Ab=stA Hoh

e

tlo me
o

O, ol 1 X rlo o O
>
e

ot



st m oFAY A4S Adste] v 2dE 242 4 9l Box-Tiao

(1975)¢] 7Y +4 28-S ARz} s,
1. ARIMA 239 7]& 7I'd € 3y
(1) ARIMA 23

AAE EAoA 7P Wo] &85+ Box-Jenkins®] ARIMA 7|2 EE 3§

HAZF(univariate) A AIE A8E s AlAIE el 34 43K tendency)oll 7]
Z3+ g A0l distol 589 Ry HAS Soto] ad AALEY v A

gatal d&ste 7otk ARIMA B3 7|24 o= A k= o538
a7} 3= AAIE S HA Ats e BEo] Ao FRbEE @ xKerror) @] FHEFEA
T, g AAIge] ZEa e 59 WA (aw of motion)S WA #hol
oz wkgstal dd AL #A #

o 2 o
WEA e RS el B B 239 WY Bae] T4

ol el 7zt T B5AS] 54 AAL { x(0: =1, T}l
& ARIMA(pdq) EHS <2 I-1>0049F o] s AL HAQl A
w2 Y (movement)ell tigh B& A (D) (1-0 7 x 3 4o dA B A w44
of thet 2 B (D) e oz FAANS ueb 54 AA Ll ek ARIMA

238 AA R4(deterministic parameter), p d g, ol ¢l&te] AAEW B p

g5 Aol oul &4 J M2 (probabilistic or stochastic law)oll ¢]78te] A7k

o] 7ol e} Wslsle #AS gt mepA] dS5H A= B AAES gE

Ao ]t A Ad %l S 3h& 2 HH, ol AdA o= ARt

TEA ARET

7) 9HE e s AE ARE HES ZE SAE A5 5 HEAS As A
4 HARDCP)olEtaL sh, B S 24 54 AtRe] whgkd S vhi
A AL s AL BAo 7 i)

8) o7l s L& Ala} dH=(lag function) B FHFAARRK(back shift operator)ZE

ek, 0 & 239 ol A ol dekd L7x, = x, 02 Aoldr



o} g A7 G AAIEe] A7) (autoregressive: AR) Aot 2] o]F
Hit(moving average: MA) AE=E ZAASIL, B4 J& T AAIGo] oA
(stationarity) Hi= A4S gHel7] 98 Ate] ARE 539
<4 I-1> ASD Q-0 x,= B, ¢,

A Eto 2 2713 (AR) B8 A (D olsRd(MA) B B (D] FA14
g FHie <2 T-2>0A et o] aid AAGT oake] 574 Alfol| digh

Alerel & B 2kzA AAEn

<2 I-2> AD=1-al~-al’~-~a,l’

B L) =1+ byL+ bL*+ -+ b L

(2) SARIMA =23

sk, i Al AIEe] EA48E FJejo] AldA(seasonality)S Aldd Z-$-10 A

9) AAIES] A e G ST AAIES AT FE Aol 2 TAA
1 EAJo] Ake] Aol wAIgle] dAdste] A #ge] Felu vzl W] ksl
AlZke] B8 whet WskA] & AS SEgit)h weba] PYAQl e A A
e dAgs B e FAHSRE FVRIAY B Aske dEHE olF Wk ot
s HAHS 7}X]Et1 Fi-AHcovariance) > ZA4E #HE Abol2] AlZE A}o](time lag)

| oAt FES W= AIAIES e

10) A3 Amehs gy 271 A5t 9 AuE 35 Tl nE AEAE Hes
Aldsk=d], old st 5AS sl AlAlEe] AdAdolgtarl ok AIAIE 4o QLA
AEAE AEA(W. S, Jevons)oll &Jate] AHgo2 QIAHA=, AdAGS 7|40

2 7)F W8 59 2o Ao odakn o4, Avky, AR A S e A
o] 5] SJste] U, Ba), AMANE EAT wFow A4 FEol ool
A= 2kgle]7] wpel EAlo] et oEEst a, wp olejdt oz s 4FA

ARA Alolet, web AUTA Wirse] BoE AR % 99 A 7R
o= Azel A4 B4 W A BgelN BAHow AP st ek whe
A 54 Avﬂoﬂo] 92 F700) wel 54 dele] ADAE AL 49, ARIMA
Bajo] A2 wHe a9 AAge] ADYE 3ok SARIMA 23S AAek, o)



35 ARIMA Eo wtgd Za o] gt} o]} o] 545 o] AMAS
Hd 3k ARIMA 28-S A44 ARIMA(seasonal ARIMA: SARIMA) R.&o|z}a
st 2] YPele <A M-3>3 o] Fojivk ela, 54 AALd o
SARIMA(pd ) ED.Q)(s) 2L ARIMA R AH R4 p d g ¥
oflet AEA F715 Uehil= B s o AEA A Be S A% A
A ARk AEE el B D R ARA-L9), 28a <A [1-2>9
AL B B vig AR S JHE 2L e AULY)G BYLHE F
P o R Qi< [-4> %)

<A 11-3> A (DANLHA-L)N1-L°)Px, = B (D) BYLe,

<2 114> AL =1—a l°— a,L¥— - —apl™

BAL) =1+ byL°+ bol¥+ -+ b (L™

FAsE Wy g AAGe AEAHS AAS AEFERA AAY(seasonally
adjusted time series)= AFE3lal oo tst ®¥S AAstal, FAs= Wol Atk
ALz AALDL g AADo] ztar = A7l F=4] 22 (secular trend)d} <=
gxel Q9l(cyclical factor)E E7F214Ql Q9l(rregular factor)® A=Al Qi
(seasonal factor)©.2H-H Fg|gto =y Atzs =], 7P izl Adzd whio
ZAE 19650 m=e] ol EFAFH(U.S, Bureau of the Census)e] 70l #<&
o2 B & X-11 ARIMA 7]WHo] AFgHTh o] 7L &g AlAGe] thedst 3
ele] A8 o]lsH FE(linear moving-average filter)E A4 02 48351, o]
sk oA oA (outliers)E AAT Wyl oyl Jkelo] & ASA|o KU} 2
7feAE Agste] Al AEAdS e SHSEREH AASA "o X-11
ARIMA 71Hell 3tk A3+ AF8-S Hylleberg(1986)2} Franses(1996) 52 %317
itk g2o] HToe 7129 X-11 ARIMA 7]¥Hd &d # 3K holiday effect) 5
S 7ketkst 4= 9l 39 E¥(regression model)S H7bske] AEAS By FuslA
A fﬂ% T 91t X-12-ARIMA 7|¥e] A=t 18y, 712402 X-12-ARIMA
7182 X-11-ARIMA 7]'He] §-8olH, 71dFALe] AlFAAL F 712 vhHe] 48
o lojd Aoz AAF o] HolA| gro} H o] X-11-ARIMA 7S
AFEEFITE X-12-ARIMA 71H¢] o]& 2 S8 o t)d|AlE Findley, Monsell,
Bell, Otto9} Chen(1995)2} w]=12] OJ%LZAHL(M%)!@— zsh7) vt

ﬂio&lﬁil



2. ARIMA 239] oF @z}
1) 1<

Box—Jenkins(1976)°] ¢]3lo] A A|gte ARIMA FEX SARIMA #4 7He w2
= e whHzk AAY A8 (univariate time series)E 3G Al ALl 2

11O

Aol i 574 Feje] 2y dAS Foto] adHor FAshs 7|Yelth 53,

Box—Jenkins® #=% A|AES 714 auproz AW 4= 9= AAY 239
of| el W

FAE Foto] v 547 Al dF AALe] 2l 2 e o

o <Y I-1>3 & WEA A4S A

<a9 [I-1> Box-Jenkins =4 7|2l 7|& A
QMo 2E Y 2Eol JIY
v
> ZHH Al @3 ol Al (model identification)
v
Al E @30l D4 FH(parameter estimation)
S£Mgtst l
4% - - - -
FHE zdEo| MM th gt & S(diagnostic checking)

2ol = 3! 0o Z(forecasting)

agar, o]eh 2 Ao 71Z8ke] Box-Jenkins = 719 ASE AJA Lo
3t ®3do] 71x8)

7V¢ HEe ARIMA T SARIMA 23S ARz o]
g AAL] mE g dSehs Witk wEbA <iE M-1>oX9k o

9] 2™ (model identification), X2 A (parameter estimation), =& #

_11_
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(model diagnostic checking), “12]aL oS (forecasting)®] Y] THAI= F =,
Aot AE =EZ817] leke] o]wfsh v WAE wHEH o7 AastA Hrh

I

2) 239 43

SARIMA(p.d g)(PD,QN(s) FFe] ¥ (model identification) A AL <]
A= etsto] A7)3A(AR) T3 ol sHH(MA) Fito Aks AAsh=
Aoltt. g T2 A AL AADe] Zh= A dEst(autocorrelation
function: ACF)9} HA}7| A a8 =(partial autocorrelation function: PACF)2] & &)
& fcksto] AAIES] 8 B AEA M-S WA AHstaLID o]o] 7] %8}
o AAEE HE(differencing) H= AE *Hi(seasonal differencing)slod oF
o 53], A3 (ACH) = AAIGY A7|stitdt A7EAke] g EA 9
Zpe] o)t Fe) L AxE AR, WA ATE(PACEHE AAID Al
A} HpRe] Al EA AADY] AT dE 2 ARE A8 dh

Jm

av

rot

11) A7 Paea(y e BV, J\]X}(tlme lag) k9 TEA, A
{x, 0 =1, -, T} o] zkaL e 548 wddrh AAF kol gk Al dasts
AL FE HiH(sample mean) x & o] &3t ofzlel Ay o] AEHt)

T
3 Gr X )
Yy = 7 ) L REA AR kool HigE AR R Al
>, (x~x7)
x, 7V BT I x () vy Xep o Kk Fol et 3] (regress)H =
B X (p Tol digk 39 A o= AgeoHw, AlA} kol digh A7) daEkr
(¥ )% Oy = Gmry = Pu® ornmy » L8 0y =¥, o BAE o]E3dfo] BE

ANAF (k=2)°] thete] daE FAX(consistent estimate)S A& 4= Ut
i1

ziq)(kl/ﬂ((k—/)
1- Ziq)(klj)xj

AL
-
TE

rE‘: rl

A

e

_{

1

q)k_



<3 [-1> SARIMA 2§29 4=H
T CHA| = A
2o Al AR | abibet=(ACF)2t HAR | Atet=(PACF) &
(model identification) | AlAIZES| EME 1edsto] Z2H 2ol MF
2ol =8

I o |AEE BYo| RS FH
(parameter estimation)
2o AE F ZAalo| 7|x5t0d, AEE ZEe| MM S
H[ i ] ) — 3
(diagnostic checking) | CHYSH 874 7|Hoz HS
= . e Zael AlH.Z=H.AE Zajol| 7|=3510d
v 0f| Z(forecasting) o

SARIMA(pd @(PD.A(s) EFe AEE 93 dnbael =2 va3t 2
ok 3, S AAIDe HEAS AFE] flsiMe, ACFe] 4 &=t AA)
1914 ¢] PACF #ks Aurolol st} A|AIEo] EFA A (non—stationary) S+
HgAQ Agoll= ACEZE wig- =A aske FeE HIE BxF ofyd
PACFE Azt 164 w9 2 3he 2te 540] vk webA sjd AlAIdo] =<t
AAY A= A AAES AE(differencing)ste] At=d AR A|AE
{Ax =1, (77D & A8k ool A AJAIL A 2HE A
F(d)e d<22 AARH= Zlo] dnbdely, d AAdS A AR
(over—differencing)3}#] =5 FoJslo]of dHr}13)
o

=4, AAL] 74]@%4 M=

CE7} AdA 7] AAtF s, 2s &
A Y o] ACE7} wii-5-
=g Ao, g AAEE Ad

AHi-(seasonal differencing)dte] AHd AAIE {ax =1 (T-9r8 4

12) 54 AR {x,}e] AFEE AALE Ax, = x— x,,, 2 AH}

19) Aleel BVEAS Ader SelA s AER Adde AEn Ao
PACF kol 1 A2jolA] 21257] o] AAAe] 1 A4 PACF kol mlete] @el
A 274 ek mebd 13} e 23 2] Bgel A e AALe] 1 AR
o] PACF & 4% wlasle] 212e] 242 A48 4 9l

_13_



gkl s AAIEY] 574 F719 5 AR 2 A7 zhs F717F 94
e oo AAE E40 glojA Al AZRE AlFDE D=1 2 A4HE
Zlo] dukA o]t} 15)

AA, 2713 A(AR)9] 2H(pE A3h7] Y8iA= PACFS] JElE Awrol
oF geh QPRI AIAIDS] PACEZE AR 1, -+, p 7P BAIM O ol W
W, 71 o] o] AlRbelA= FAA R fofshA oW, dF AAIES AR(D)S]
myo g Ay 27]3]7]9 AgE p & AA

A, AdA 217139 (Seasonal AR)S] AFR(PE AAsH7] f8iA= 2713
o] A AP o] PACFY FHE Aujuojop gt gl AlAL]
PACF7} AAb s, 2s, -, Ps oM SAA SR o3k Wi, o]9]o] AxtelA =
TAHCE fofahx] wow, dF AAES SAR(PY E¥o s, Ald
A 2718 A9 A PR AAEch

oA, olEHH(MA)Y A (s A7) SeiXE ACFY FHE A
ofof gtk QFAAHRN AALEE] ACE7F AAF 1, -+, g 7HAE A= frolgh b
W, 71 o590 ARfAE FAHORE s ¢hod, FY AAIES MA(g)Y]
myog Ay o5t A ¢ 2 AAH

npAEo 2 AP A o] $(SMA)Y] A QE A7) HiAE olsdt
o] a4 A3 o] ACFe| FelE s rolol stk b=l A|AE e ACF7F
AZL s 2s, -, Qs A= BAIACRE fofdt W, o]e]e] AAfeAE FAIA S
7 folebx] @od g AADS SMA(QS R¥ow Adala AdF olF
Fto] ApE Q 2 A9

§HA, <3 [I-2>% A o= HgAl AAG diste] HlalA 1hekek )

i

O]

14) € 9@ 2718 25 o Ald 795 2e AAE {x}e] AE ARid AAES
AX(t—S): X )((t—s)i Xég%q—'

15) oo} 2 AWzl YA A= e, 18n 2 ko] AdAd AREE AT 8ol
Sl AT A AR 34 F19) Y AAel = e vAE 54 AR
o WA AP 2 ok AR AAEA g dold. ofF Hol, 2%

G A=g A% o] 4dg 12 wAeRs Aol AA Bwel ol uAle

Oé]

G5 W8 mE B8 ARE o gd] RASH: 4% 5 A4% & 9k



= 72t ARMA X ApPdaekeet A dgart 2 545 Aesha
AUTEID) A, BT A|AIDo]l WA @ xkd A, EE ARHK lolA ACFeF
PACFE §rol3h4] erome, BAZom 0o ghe zhth
<E [-2> ARMA Y A7|AZEe} BX| MBS S4
239 ZF AE7 | Atbek=(ACF) HAP | akaket=(PACF)
HHAH QK| 2E ol tistod p,=0 2= /o tistd ¢,=0
BrE iS5t o=k d,=p; ZE A=2)
AR(1), @50 oIl EHSHA pi=a o
sl 2 Al ool 9,20
BrE CH5t0d o=k d,=p; ZE A=2)
AR(1), a<0 foll thatol p,=a o
TSHQl 2 Al CHstod ¢,=0
0o Fst= Zta A3 AXE p7hR| el 2k Aled;
AR(p) ol Zhe R=3F 2 oo = = _
Aol ke Tss = A |2 Apoll tistd ¢,=0
AlRE 10IAM 2R0| 7o gF AlS; _
AExel 24 AlE;
MAL B0 o2 g=ool chstof p-0 |5 8 0,70
AlE 10 g0 Rel gk AR | _
MAXO Zia A,
MAD. B0 o k=20l tisiol p,- B 0,<0
ARMA(LY), |AIRH 196 HEE Zia AIE; | AR 1268 DSl 24
a>0 Sign(p,)=Sigr(a+B) AlSt; ¢o=p,
ot Rzt oin Aleg. | AR PREL BT 2 Al
Al X B R=&™ ZHA Alsd; = —
ARMALLT) o o 15'7:@)5 B g =p,, 2E sl ch3of
a 7gn(p,)=Sigra . .
! Sigr(d )= Sigr o)
ARE R H BEA E= ARF pRE BEN Ee
ARMAPRG) | xext 21 Al RNER 2n Al
= ¢ Enders(Applied Econometic Time Series, 199%, 8%)°] X & Uha 4
512,
16) M A AIDS ARis Fote] SHAAQ AAIE R detstar, AdA R B
AAA EAAS AAS o]F, <3t [-2>cA9 &

_15_



AR(1) B39 A5, EE AR QoA ACFE= p=a‘® A%, PACF=
AZF TOlA ¢y=p Q1 WHA, 1 €]e] AlAPAE ¢,=0¢] 545 il Stk 1e
U, AR() =3 digk ACFe} PACFS] = 14+ A7|3]7]9] Al gho] Zi=
Hoo mEl d8 e BEg Holl "ok 1A A7 AY Al ghe] &l A
2 (a>0), ACF= k9] 7ks 7HA™ A4 3(exponential function) SEje] A7
A1 AE Aldatal, PACE Hgh 12} Alxtol|Aek &Fo] ghe ZHA] At 12,
12+ 271399 AG go]l 291 A$(a<0), ACFE B AAjol e ko] ghs
Zb= WHH ) 2 ARt A= 59 ks 7HAH Z-s(oscillating) FEfS] THAE Al
a1, PACF= 13} AlRjell A et 9] 3t 2| #ck
Ho g Al pE ZHe AR(p) BP9 49, ACFE 00 33 ez
ARk A A Koo wet X FEE AEE 5 otk ¥
PACF= Alab pel o|277HA= SAASR fodt AT s Aldste w
p o] AAfAE SAA R AS folshA] & 09 gk Zteth
$hi, MA(D) B3] 7%, ACF= AlRF 1ollM = 13F o] s 3te] Alg ghol 2t

= HEeh 2L HEo MR Fo7t ghe zte b, 1 9| /\]i}ﬂ]ﬁ%

CFe= 1A} A713]919] Al gk F-5ol wet A 1
AMFE A5 5 FeEo HXA Ta(a>00F HolA, WFHA fa
(a<0)8 HeIvh 283, 12+ ACF] F-3= 14 27|39 A 3t 13F o]53
o AT %9 & (atp)o] zte Foo wet 278 €rh v, PACF= 14} A7) 3]
e A # Fsol wEh AAF 10145E ACFe] 4$-of= v Fej2 74
o} Z12]al, 1%k PACFO] 3 13k ACFO] @kt A sw, 53] 13 Ap7)d4e]
Ag kol 2(a<0)?l Bf-els BE AlAb lojA PACFO] F&+= 14 PACF
o] ¥-ze} FAsA Hrk



I, 7P WAl ARMA(pg) REe] A5, WE AAtelA e 2718 ok

w3l A5 grol 2k o uhet thekel o] ACFe} PACFS Jej&
Al gk ey, dubor ACFE Alab ¢ E AARD e AEAQ

Has Aldshe W, PACF= ARb piE A7AQ) B 2e A9l AH4aE A

Ak web ACF= 24k oledw Fo R AxH@E ZAskaL, PACF=

2o A1317 Fe 5 ARK prE AAsH k.

PR O R SARIMA(pd.g( PD.QNs) BEe] A dAle|A 7174 o8 A

o724, Hi 2Fo Ye(the principle of parsimony)% AAE = Aok 54

AAL Agol 714 Adet SARIMA F3Le 24 Al oste] 7hsst
M olfellA et S Mulst W Aol %E}.m F49] For T o=
o] 9 A& 5 EAT 7|l gste] dEE B¥o] B AakE XIS H
W, g oo Byo| B B fof B dldt S 8
oy AdHor myo] A oA LS eaks Bl U U

3t

= g% $718b7] wjEol] SARIMA 289 F3249 2x9l & AA7}F 549
&4 7ol wlg- wolxith wehA HAEaAl st o5 WY B 7)Ee] w
2} WA oek FEle] SARIMA 23S MAss o] ulebasict

Q) 2o +4

>
®
sy
10
=~
O
oy
L
&
il
of
o
td
od
lo,
>,
i)
flo
2
3
=
kS
QL
Q.
v
N
2
D
=2,

17) £3], SARIMA =&¢] AAo] ﬁﬁ lge] s AAIEY BA FAC digk Ay
B} &350 oS Zxoz 8 ¢ Box-Jenkins(1976)E HTF 7HHel SARIMA
R3ge] Aol ofFo F&3 &49& T3t

ok HE



glal Ake] o] FHt (MA()I ARH ol (SMA(Q) Ede EFss
H|AE =-9-F4H(non-linear maximum likelihood estimation method)el] <¢]&}]

AT}y, SARIMA(pd g PDQNs) BP9 B4 FA4L 3d AA<L
5 A9 AR WA ay 4 0,0 ph AT D, b, 5,9 @ AS), 19
A AEA ZHE WA, ay, o, a S P AT b b, -, By Q@ Al
gt B4E FAsIofop st} webA  SARIMA(pd g(PDAQNs) REL A7
O T (pretrrQ NS A 4 878

@) 239 A
AAIE] High A} FA] Aol ofste] 547 SARIMA REgo] 44

SR AAHN, g 2ol A

7 AR 7oz A Aol By A (diagnostic checking) THAlOth

2o 34 HAHolAM s o] A SAFS ol8sto] AAE EFo] A
ok Ao ddEy, iF RS HTAQ BYor dAeth 1oy, M8
o] RARe AoR wAHHY, FAXCE Age 2yo] A" WA v
2 FH9] & A 2y AAst] By A, By 4, 8a 2Y A5
A S wHEsto] AA|gto]of gtk

Ao g2 AAE SARIMA 23] He BgGolA AeEe TAEFS a3
2 WA, 499 2o gholl sk TAA 9] E(statistical significance) ZA]

= &

B Bl X gk gkl AT o FaolA] BAIFSR fofstolof
t} H ¥l AT=(goodness of fit)=A, 2de F4 Ay}
o 8t 44 AA A (adjusted coefficient of determination, Adi-R%)7} &4 4

% olgolofop g

18) SARIMA =E3e] A 9 4 #pgol|A] sl AlAIEe] #5477} 2= 5AS vt
st Adst RS AHsta, Adel Axtz AAE BYS vad gt 43t
7] Yaild = Aok 07l o] BS5A7F —w:rLE]L A E}.

19) 249 FA x| (parameter estimate)dl] hat F9 ()Y 7]F0EA o = 001 &
a = 0B= AAHY, 217t 9%} %B%2] ] T Oﬂ/\ﬂ AS3dh= Ao] dntAoln},



wak AAE ARIMA 239 AdAo] tst dAozA, g 23 =4 I}
Aol A AkEd HxKresiduals)7b #A @2F W= #A F-S(white noise)17HE
Box—Pierce =+ Ljung—Box2] Q-&A#o 2 AAsI]oF gtttz g, MAF

2ol Axt AA 7]+ (time lag determination criterion) 224, o}7fo]A] A K.

71%(Akaike information criterion: AIC)¥} FrHFEZ  H|o]

Aot 7)5(Schwarz

A ¢
Bayesian criterion: SBC)o] al@ AlA|E 2 Qe thate] SAE AJx}e] AA o
A FHA s 2 A8 A oF stk

©) <

e

20)

21)

22) &

=

A AT FHAdRY)O] 1°ﬂ TR By ALt sria
), AR om AAE B FA Qloja AFeh myd tigk A A%
095 oJ/de] a7¥th
Q-SAEE A SARIMA(pd.g(PDAQ)(s) P2 4 o)A 2&Es=
A7F WA oAk AR M sl e X (np-gP-Q)9 BEE ZH of7)d
A pe APERASe AARME Sehe 54 Ageld, @A #r)H
RATS(Regression Analysis of Time Series)ol| A+ 20202 A= o] ) weps zb
A7F WA 9 2kl A9, 001%9] Tl BAA SR Fofstoiof gt b, Aot
WA Q24 Z9-oll= bl ik ACF9F PACF9] gkol AlAF 05 Al9lstale EA
HoZ fFoshA] 2 71] Aok 3, AkE o83 E UE AAY 23 dF W
S ZA AALGS FAA A gk ’\*d 3|7 Ag o]&ste= Alolth WA, #A4]
tde] =& A F8X(estimate)E AIAIG2Z xfe] zfe|&2 AbEskal, AAE
< FAA ol diste] Y IAS ths, A 7174 tig Alg whel FEARE
st Zlolth. MAE SARIMA(p.d.g)(PD.Q(s) E&o| sid AlALe st
HeEs zha e oy, A digk A #he wg 2 as %
Aolx] & WhA, 7]&7]e digk Al g A9 19 7Hgta
EAIRE WS- YA AoE dA 5“3}

3 oA B AJRFe] AR ZEAFY] Al $Hsum of squared residuals:
RSS)& #aA7E ¥, HA B dHdhe= JAEr meps SARIMA 239
el 7)%=(model selection criterion) 224 Wbz o2 AICe} SBC7}t *]—ﬁﬂfﬂ EA
Azl Al AICSF SBC7F Ha #hs 7M. 7499 AAE dEsiAl iy 23 Mg
7|Eo®A  AIC9  SBCY A= AL A A= Tln(RSS) +2n%}t
SBC= T'In(RSS) + nin(DolH, A7|od|A 7%} & Z47F A5H AAE #Ame] ¢
FAE B 75 it
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B0l o] HE AAY Aad EAMoZ A3k SARIMA Edo] AA
%™, Box-Jenkins A|AIE 49 =2l &H3EQl o Z(forecasting) S AAISHA
ot 28y, d5s AAs] olddl dd SARIMA RE9 F4L ot &
*—1 A O] He= AAIGY AAR| 9 B o3k 3829 HluE ot Y B

o1 =X o o= =2 =
EHE}Oi /\}ff—x—*, o7 AxPAel Eoj A (historical simulation)S AAJgH Bul o]
g Fol]l g A A7|E AASE A7) o] X}Eoﬂ 71z 3ol

So AEEE F0% 4409 o], Z Bihresiduals)el B ele] 7 %
Al 2 1 EEREEC RIS

owA  HdAE(MPE), ‘E‘Erxéﬂ]ﬁli 8
(RMSE) 5°] AH&-5H, ol={gh FAZe] A

Aol whllal= 0xke] F7] 9@ kS AtuE g Ao g}ﬂr%)

MPE, MAPE, Z12]3l RMSE %% AF=3le] s mae] Ay 2 o= Ax
% 34 a3 2 oS5 oake] A7) 9 wigkel| i3k ARE AT Fal, i A

X

[Ge] mle grell tiste] o5& AASHAl €tk SARIMA 23S o838 o5
7|2 o 7 AAA of|S(ex—ante forecasting)Z} A2 GAME o S(ex—ante

rolling forecasting)®] 7 74 WS aefd 5= Stk WA, ARAE 52 A

ol

23) H+ 2 A}&(mean percentage error: MPE)S F4%¢] #xHbias) AEZS UERE WH
A, ) S AE(mean absolute percentage error: MAPE)> 744 @.ake] )
ks aEgo =y FAX 9 A E(precision)E YERACL E]a, FA9] Hit
o gk H]%E b Ht Q ZA 3 (root mean squared error: RMSE)S 4] 2]
Qb HlES Uehdith webA IA Bejdd 9 AR S AS5E Eote] 4t
=4 —%F&M of thsle] MPE, MAPE, Z2lai RMSE %9 Ak Edte &g
SARIMA ®&e] A 3l oF AL, Jejal 43S TP ow gotst 4 ok



¥ SARIMA E¥E o Satax} sh= 359 dA 7|zt A&ste] s AlAE
o vlgf g oS5ste Wolth W, APHA wAM d5S AAE BIE
Fataal sk 7Izke] AA ARl A8l s AlHelA AlAILY] mE #he
d5stal, dS5E #E #H5E go= sl o AHE d5she A4S 4

d 4

o]l e FAFE ARl o277 AAE Tx7t Sstaat ek vl
o] 77k AEHow fFAIEThE 7Pl 7)Zsta Stk olde 7PEE
ARIMA E&o| alF AAGS x4 WstE opy|shs 9542 $45 Fist
A v d = glokes S 2ha d5S 9rgith

olZ3 IAE FH37] Yste] Box®t Tiao(1975)+ F4, 34, 2l(sales),
S e AA W3t 5 oFARD AR e il oJste] ofrlE AAIE SE
o] Fx4¢l WskE ARIMA Egd wr9d = = MY 41 =3 (intervention
analysis model)= #|¢Faloith2d) 7|2H o=z 7|9 4 EE2 A|Ade] EA 7]
2ol thste] dFe] 7PH4(dummy variable)E
o 95 235 ARIMA B W] 2ol 4 &
ot Ae HHo® Fth

MY WFe I oR b3 22 F 79 FHE 2 Atk AA FE
o] /MY ¥ge <A O-5>ox¢k 2 A dr(step function)®] FEf=A, 71

ol I AR 7ol dAste] 1 o] T olFell i A&E = Ae-E SR

<2 I-5> S(D = 1(t=7)2

24) NS} A 22 Box®t Tiao(1975)9 oJate] EAIt el HF5o= A7)
9oL}, FAolals Go] AA= HorgHel AAA lme] sk e Here =
A8 Glass(1972)e] 9]ate] 2=}

25) ¥ (A= 3] (indicator function)& Sesh=tll, AR A7F Aol 1(A)+= 1



=4 FEY] HY Wae <4 T-6>0lA9 22 3 F4(pulse function)?]
FEEA, Jigol I AR 7ol dAste] 1 dgko] s Z|Rtelwt W= A
£ gtk weba oAl AiSlell mE AAIES vke ool wet 7i9)e
e AAs ¢ 9o, vhE 4 (response function)?] HE] AL <2 11
9

—>ollM A B Lo a2]al me) #hE AAshs Aol

<2 1I-6> P(D=1U=12D
N,LD)
A DT> X -

g, < I-7>9] o N(D3 D, (DL < T-8>3 o] dAso] glo
B, B 2 N]del o whbeo] AL B e N(DE el mE 27
o i &, 1Ea BE my 5 D (DS el mE X&Hel Fvle] o

= 7 AARt 53], B gl EF 0d A, (Unm) = (000
=X =q @2 A7E Ze A v 3eh T AREE 540 el
oete] AEshs 7hieE ek A A3 adE Zerh W, (nm) =

(1,009 BN x4 = o2, ¢ 2719 3 a3 (7)) AHEFH 28

o §& 2 Wk, Ak A7} Abdo) ofd 7 % e
A A &R S(D =D T AA o159 71zt st 19] g 2 ik,
71 o] 7|zt disiAE 09 #hs 2t

26) 3k, I et Ald e P(D = S(D - S, (D =0-DS(De] #AE Z2tx
gernz, A S ARi(difference)ste] e FE AET ¢ Ak EY,
5D =D o) o olgstel AR Gt ShE FaS A% gl WA
cbEe ol wEbA Q) BYE V|E-e R s et Ald sk FellA o=
g 7 ke A8t A AdE de o Uvh(Wei, Time Serdes
Analysis: Univariate and Multivariate Methods, 185%:, 1990)

27) Al gk g gbw dre T ARClARE 19] 3hs 28, 1 Q)9 AJ-dA = 0

o gz B4 AHE =,

L—lo
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o}l gigkidAd sl AA ﬁ:wM AFdA zas 19759 1958 HAERS
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st 1975 1/4+47] 719899 1/4+719] 7IRF skl 71 E 7,800 9]
Hlw A AE AZE Kol WhH 1989w 2/4%7] 71997 4/4%-719] 717E Eekel
T 271EE 79 52 4009 dAsH & AAE Holal gtk wEkA 19899

E J|HoeR AA F78kE FolE Hola 914 E3), vhE4(1999)9] A+ Aol
o8, 19839\ 2/4%-71E 71Ho R FAL ASTA @5 FHo] XXl H|Fo]
e Seg A4Sk WhE, olulET} x}ﬂo}b H|Z2 dAsHA S718F o2 et
st elar, ol gt AL AFEALe] F2AQ1 wstE Ql§)] 19751 1/4%7] 1939
W 1/4%-7)9] 717}4 1989\ 2/4%-7171997A 4/4%-719] 717 utiste] FAK o
Tz2A¢l W37} gtk HS Chow AR WHS 4838t 7HAZEaich



2/427) olFell= Al AATAF AlFEA ] L7 HAE Ao, 24 L7118
2 AL AREA ] Aol Bk @A s YERtaL Slee & o itk

<} I-1> A HESAL A2al=o| 7[72HH o
o9 29 %
T=  |1978 1 71989: 1 |1989: 11 ~ 1997:1V |1975: 1 ~1997:1V [1998: I ~ 1998.1V
g 1.19 1149 510 11.80(-37.0)
EZE X} 0.78 504 593 1.71
T 0 (O)RF2 1997 9] 71 Hat Aok Ao oiH|gk 19983 E71E At
A o S7ES.
A= g Es], TAAFSARAE,  ZdE; TR AASE, | 4

)L, AAIEY FAAR AN YEues ® OE SH0RA 93 97
2 Zaby A A ggoz 19989 1/487] ool AA AT Aok
AR TR 5A Aasive AS AFE 4 vk 19989 B2 et
O 7 1980\ 2/4%-7] T1997\d 4/4%-7] Fore] H
ojAINE, 19979 E71E Hk Aok Ao i)
: H&Uﬂ 1998d9] w718 et AlFdA tRe o
W AL 1ol o] ZIgtel| Hlste] dA S

=
2,
12
(1
A ) ?J
PN U
§ fé e
+ o=
&
rSL §
2
HN cl

o]
>
rir
4
N
_o|L
32
o)

=l
to
)
rlr
—
=~
—
S
12 oy
rio,
o
it
M
i

o
ox
re
N
o
X
%2
v

A AR S A TRE R U R ARet] A
FARS] A 9-9f npbA R 19809 2/487]E

o] 9] 7|3kl thete] AlAD ] Fololl glor] dAgh Wt
FAL 4 vk WA, <TY M-2>ef deRd vhe o], &
At AALL AFEAL AL EEZAL Ao A o]
fol wlg- & Fo= S8l

2 Ql8l] < M-2>olA] Hi= uhe} o], 1980 1/4%7]e) o] 2

| 2719 B3t 27k 77009 e BRRGlE AS5TAk] Al A
1989\ 2/4%-7) o1%F /G Ay FEIF 72 770009 ¥ 1087 S8t
ek ae]al, EEgARe] Ao g 19899 1/4%7]4 o277 E719

Y

o I
o B
do 1o oy
N

e Y L
o o

N

N

;O

32

o

jinl

-
Jor Y

o

©
B
Lo
g
i
N
i J
N
M\
ofr

o
fo,
E iy
Mo
olN
N

~
)
N



Hat TrE7F 420098 el Heglow, 19899 2/47] o Fell= 2719 3
& Tt

7} 3% 71009094 o® ok 9uf 7}7to] FFsk Ao vhehtal gl

<ad9 M-2> ES3AL Y AZ3AE AFAH F0[(1975: 1 ~1998.1V)
w9l ¢ 10002 9

S Tl -

120

0

60

30

0 Lo

Am s diAAds], THAASAARE, Ade; TERAAAAE S | 45

A
=5
H
\]
vV
O
>
of
Ju
ME

g
nx
-
o
Fo
M
r\l

18 ZBAL A 2FAXo| 7|7HH M
949 2D, %

oo 1975: 1 1989: 11 1975: 1 1998: 1

- ~1989: 1 ~1997:1V ~1997:1V ~1998:1V

I . s 0.77 7.77 343 5.56(-51.0)
° BEE Qi 055 3.13 394 098

; e= = 042 371 167 6.23-15.6)
X 2% 0.26 217 209 097

o ey | BT 055 698 299 4.42(-57 5)
T | BE 2% 0.45 3.14 369 1.12

W | HF 064 451 211 737(-114)
Slc° gz e | o 218 o3 129

T 0 (O)RF2 19979 e] 78 ot AR Ao divgk 1998 9] U EAt
Akl 27H89l.
A& A Es], TAAJEAGR, , ZdE; TAAAAA TS | de

_27_



to] 51.0%4 7+

Aol Arja oz 2
o

]

=
=

:](;L/\]'?_]_ Zj‘_‘l [¢)

b4y

|

T ©

1= =]

sko] o

°

H]

ESgAL

-
-

s

°

3, 98k 972 ofr]¥E 1998y 9]
A

A

o

A

4 2

-
T

],

= AMFAY Ae
N Bl AkAAS Al pw < [[-3>0)4 9 7o) 1980y 2/4%-7] o]

1o
4

N

1

1o] 15.6%

H|S

3
=

71

-
-

=
T']i‘

o

+d

S

Tz S7F

slod
1989\ 2/4%-7] o]

o

-

R

1

Tl

7] o] Fel

LN

=]

_ﬁL

&

A|RF, 19894 2/4

Aol 7er
TFEI} 4% 5100

A 7k Ao RE YEpstth 1989 1/4:27]0l o] 27171A4] 7]

]

o

= A

7] ol7dell

Ak 19899 2/4%-7|HEl= e 1274 ga)

LN

=]

1989 2/4

o= Yenla gtk WgAel AckaHe]
= "1

OEA] A
=k

160 168 o8 qo® qdt o gpdt el g1 GpR gud QP G opd® et 1

34t Al

Ay

OEAl 2] O
[e]
<13 M-3>

=




9
S0

o] g

e
so] dA A4 A7

2
14, 19894 2/4

Fol 11.4%7} 72348}
AN

A

Is

=
=

=

sl 9

S

shel 1w thest g

TR} 54

sgich ARHOR oleld A}

S

S

HEE 19980l
4=

o]FaL Atk 1998

A A

=

=

=
=1

4,200 ol &3}

7] ZA
OEA] A
o}

3 7
S

I3
i

]

—_L
=T
N

=

7

W7 FEigk gin
TFRE 7% 37009¥90 2 19739 B/ Ho R

ool Ak ¥ mist o], A
Sl ARFAL A

a3,
575%7}

3|
L
a

FAIh ERIAE A

=
=

Fa= 7

o7 EXFAL A

e

offy
LOO

9}:
5o

e}
T

A A

=

1l o]0l

e}
1989 o]

Apolell A

T

o

ste] 21

S

=

Aol At Wl e
=]

AA
149] 7

=

]

h=]

SRR

OFEAl A
=
&=
OkA
=k

A A

Foj A o2

o

1A

A

=

=

470]

OFA]
o

==
RS

sHA A YERaL ok AR, 19899 o] % FaEAL

S

wj$- 2A JeRdar 9ok 18an, <F M-3>o dEbd

A AR AAL WEE WS
F4} )

Aow vepln ok YA, 8 9719 i) &

M—4>9} <7 M-5>0ll4 ¢} o]
itk WA, 18 A

Ash 534 )

a7
=

o

HEH, 198995 7]

N
1989\ o] 5 AF AL Ak AL 7]=717F

A

=
5

Ak
o] AAG W3t dA

+]
q
HEH <71

S

=
k]

e

5]

Adel A4 sjelo] 19899 o]

T"i‘
=
ﬂ-l/]_y E‘
}é]-
o}

Al

iy

H

ﬁo

1481980 2/48-7] o)A £

o2l

N



7F 2000919 G Bapslgd A w1980y 2/4%7] o]Fo|= Br|d it R}
3% 6100990 ® Ty 12589 7h7to] =7k AL & 45 Q) o]gldk ApAS
Aol FASA S7FIHA TAE AT Al ] AlA

12]]
|
Fo] TxAQ WaE AT A2 AAEL 9

<ad [MI-4> FHE 2S5SAL A2HHH F0|(1978:1 ~ 1998:IV)

ol
180" 190 00 A0 Gad Gad? GrB oe0" aa® G (I NG A Gad? B oEd GRS

Am s A, THAASAAR,  Ads; TERAAAAE S | 45

N
I
o
=
h
\Y/
=3
=4
N
ol
]
H
O
>
)
0
s
tal
s
=}
©
®
!
g

13 100F g0 ot a8 gpd® ed® eoh ged god? Gad® ot gad gadk ged® et gpd

’

Am s diAAdds], TAAASAAR,  Ade; TERAAAAE S | 45

_30_



7]

B2 |9
s 8| 2B g
%1(%0“0
Ul N
— =
NS A O
S ISP
T
=
2 5| 2= 8
T
s @R 288
E3s sl s
T

K K

e Of [ O

HO Kh | EO Kh
IH B
_.._I

of0 w_w.o

~

Kk KE

un|

o
L

]_

-

AepAH9] 57
HRA A,

S ()8

==
T .

A5

<ad M-5>e vt 23t o], 1989

o
o) AlAQel 5Kl 2

=2

OEA] A
o}

= WSy A A ek 19899 S V)

70w A

el
=

7]

6500993} 4% 17009902 644)

s

27}

aelg, A% R NFAS AETA )

dv Al

Aol 2719 %

v
= =-1=
-1 O

=

Ao Yl vk 1989 A8 HlFA8 1

==
R

F 3% 600993} 2% 47009902 HA o], 1997d¢] B

TR Blste] 247} 44.9%9) 56.9%7} 7hAaEolth

2. ARIMA 239 44 9 F4 A3
D) 28 44 9 339 71& AA

sl AAEARe] A

Aol M=

=

|

2 H

AL AL F1 8

BT
o

=
=

B4, 3% W WAL, ER 9 A

_31_



FAL AF5FAY] AFAH 5 e AALGA diste] NE AAEe] EAS
J3l= ARIMA 23S AA3t9th A AY 28-S Box-Jenkins typed] ARIMA
RO VEAoR <4 M-1>3 & 7P AdubAl geje] 4402 1

SN Ry

<A -1> ASLDA-D)%,= B(L,

o] oMl o] A AAF the ARIMA Ed2 A4 24 (pdo)ol
olgte] FrAHEL weha 2 A= AE AALG gk ARIMA 239 A

=
e ot B 24 4 (pdoE AAskas) olg wigow dAd

30) <A M-1>& A#e] <4 O-1>3 22 Aoz <A M-1>S 48t e

of tigh Avd A2 A1 Y Fts Fxstr] vk

31) X-11 ARIMAE Fato] Ad =4S AAlstal, Ad di9] 345 o] &3ato] Hgd
M AR A A5 gt AALE BES A flste], |A NE AAIEe] 4
F(level) W<, 12} AH(first-order differenced) W= 18]l 22} x}-(second—order
differenced) ¥4oll tfg A71448+(ACF) 9} AAd38(PACH)E ¥-52] <1
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g = 3- =1 Xé’i]
T A AR TNl oste] A A FAQl MsE wAs it
7Pl 71z28to] ARIMA 2] /i 245 W asto] AAsgint. aelal, 29
F73e Az oleet s} Bt FAH R FefshA U AADe] A4S

ARIMA-7iY} &S 7]E &
=4, 199893 &S 28 917 4
- A ek H3E 7P AL o ol Feld = ol BE FE ALY
AL o8t AAID Hlate] FHae] Fo] AAsHA A
AAFE, oJe} AAE WFES MY 45 F8le] ARIMA 2o A
U oS 58S Aasteol & "ao] vl & o= oAk wEkx A
7k

AL g ARIMA 28-S AAs= 31404 19984 o]&e] 7]

65]0

AR, BB} Az FAF F5E 2 T3y gk dg R AdFAL
AleFd Al kel ARIMA R@& F74shks Aol MY 24 333t o
g} & Ao ofgge] AT 5, 7S] #40] ARIMA B3] ¥x3tgow
M ZA7PER(ACEH)Y AR 338(PACF)7F ARIMA 23S Aoz A
g £ Qe ARE AFEA Fels EAZE Juh weba B AFelA ARIMA-

]

A 2ol S 4 Aol 24d AAde A s FHsked A1
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wotarol JAFasteE reke] dubARl ARIMA 239 4 343 53]
APAARI ARE SRS ¥, o]F HiEeR BYS FHss A 7P E

)

g
2 fo)49) REe Auss WS Haka)

2
o

aule] WA AAFAL AR A gk AAE BELE <i M-4>o149) o
ARIMA2,1,1)-1Q) B o AHEtE Byl FAHE A jlo] BF %
AXo R o)Ay Wul ofuel, HA AATAL AFEA ] RB6%E A=
o® uehgth 1Ean 19899 24715819 9] akel 1998 1/4%715-H 9
MY &7 25 FAXSE FoHQ Avs vehda glon, 7S] wigrel g

x&

4 25 E (nm=0002.2A4 IMF X2310] Axjd] n2 /Y W49 T
I7F 1998 1/487)5-E] YJehte Ald &R 7h4 del2 A3 270
= Jom AEE.

32) ditqo R ARIMA-/Y ®ge] A2 AALS] A5 47t FEed SRE= 4
- ARIMA 59| A st s /i o3t o] 5-of AALe tEk A7
kol WAVt E Fdtel dAshe Adow dufA Slrh spARt & A

44
A 8 1] v @19 Ee 19935 199d0) 43 5 el )

) B} £ RES 4 e FRE AAD AR it ojele
A2 AT, webd oF DRe Adas Fx AUl Ade yael <id
A-1>ol AR <Y AT>olAlsh B A AADS] 1 A Aol dig A7)
IR} BANGRGFE et AN BFS AEsHs P ARMA 23
o A3 25 (pool W oY T 2@ A4 WA HYL Bl
FAoHE WA A Saeke] g BAHoR Fo4el RS AR W
& FAskln.



<i [M4> N HEZAL A LMol cfeh 28 43 ¥ F:H Hnt
S

o x5 7|F N
< Adi-R? P>lQl AIC SBC
ARIMAR,1,)-7HY 2§ 0.986 0.272 84.12 9%.73
Variable Coeff Std Error T-Stat Signif
skesk sk sk skeske stk sk st sk sk sk sk sk sk sk skosk sk skoskestetkostkotosteostost sk sk kot stk skoskoskokokototototototokokokoskokoskoskoskokoskoskokokotototokokokokokokokoeskokokekekek
1. AR{1} -0.830104930 0.122543800  -6.77394 0.00000000
2. AR{2} -0.206852946 0.096609761  -2.14112 0.03506118
3. MA{1} 0.731308605 0.113543532  6.44078 0.00000001
4. N_CHANGE1{1} 0.257590204 0.112404960  2.29163 0.02434227
5. N_CHANGE2{0} -0.403756717 0.158864932  -2.54151 0.01280943

skoskoskesk skoskoskoskosk skeskoskoskoskoskoskoskoskosk skeskoskoskoskoskoskokoskeok skeskoskokoskoskeskokoskosk skekokokokoskoekokokoskoskeskokokok skoekokokoskoekoskokeskok skoekokokoskekeskokekoskek
: N_CHANGE{1}¢} N_CHANGE2{O}+= 71z} 1989\ 2/4%-7] o]%-2o] 7h<]
Ao} 19989 1/4%7] o] MY azE 9vlgh

Q) & F-EE8 AETA AL g =Y 43 | 4 2%

Ul AMFALe] Ak A gk AAE BES @ BEEHE AEste, 1l
FEAL Al Aol it A AD B ARIMA(LL2)-/HY EFoz 2HE<]
ek < M-5>o VeRd Hiep o] 54 ]
20 o)de] oz Yeht BAHoRE {9
098924 Ay mae] dygo] wlg 2 Ao F4Erh 121, 1989

1/4%7)5-E19] 7i]) &¥be} 19989 1/4%71%E 9 Y &

ofAQl Aoz Yehdar low, 4 A o wgk Fxo] o dn U3}

3L ek

w3 A4 AAFTA A o] tiEk ARIMA—7IY &9 A4 2 34 Ay}

AR AR Aok Aol tidt ARIMA-Z1Y 53 58k 1989 2/4

o] JiY EHol (Lnm=(00D)C=A F8 20095 1A Goo] mE
A7 19899 2/4 7158 veRb, Al 3] S FEE

Aol &Aoo Agah= AoR AT 1Ea, 19984 1/4%7]
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o]%¢] JiY =¥ EF (Lnm=(000)0% AEEo] IMF 4 wE Q¢ ¥
o] Sk Esbh 1989 VAR710E e, A9 @50 gk PeE AR
F70] A%HE Aoz AEu
<3 [-5> OIZ7FSAL AekalXof cist 28 MY U F:H ZH1}
o sl R AR 2Y 7IF
Adi-R? P>lQl Akaike Schwarz
ARIMA(1,1,2)-712 =& 0.989 0.842 84.62 97.28
Variable Coeff Std Error T-Stat Signif
skeoske st st sk sk sk st sk sk sk sk st sie sk skeoske s sk sk sk sk st st sk skeosk st sk skeosk skt sk sk skeoskesie sk skoskosteste sk sk skeoskesteosk skoskosteoste skeoskoskeosteosteskoskoskototeoskoskokotkokeskoskokokokoskesk
1. AR{1} 0.966977203 0.005634086  171.62981 0.00000000
2. MA{1} -1.377167793 0.122664636 -11.22710 0.00000000
3. MA{2} 0.285852095 0.123702687 2.31080 0.02318182
4. N_CHANGE1{1} 0.289980730 0.124416818 2.33072 0.02205465
5. N_CHANGE2{0} -0.507433791 0.181942974 -2.78897 0.00648022

skeskeoskoske skosk skoske skosk skoskoskosk skoskoskosk skoskoskosk skoskeoskoske skoske skosk skosk skosk skoskoskoskoskoskeskoskosk skeskeskeskoskosk skoekoskekoskekoskekoskekoskekoskekoskeskoskesk skeskoskeskskoskeskesk
1 N_CHANGEI{1}¢} N_CHANGE2{0}= Z+7} 1989 2/4%-7] o]%F9 7Y
ae}l 19989 1/4+7] o529 /Y adsE ovsh

W, <t M-6>c X9k o], gaaAr AleFd ol gt AAE 2L HA

[}
ARBAe] Aol WA Ak
=

= 0]
Feh ol gtk Z, AA ARFALS] AkaHoN} WA AokaRe] A
Adaks 2ol 19899 ol 19 ok oflet 19084 olFel 1Y Eat

SAHLR A3 FolobA] F2 Ao FAHU.
olg gt AR QFollA AuE upe} o] FEeA

=
Exo] ARIMA Z8d] IUl& vy 9= Aow dotd), Z2aAle] Aok
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lo
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a3
ng
E
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lo

AR AAG T 19899 o] AA|Fog HRIF A ZF7igon), 1 Wkl
A7t A7EEAL AR A v]sle] AtiEo R 2R Ao LElgon, Al

o
Al 71&7] wek AA WalskA] &tk 3L IMF A o] Fo®= gE HE

of AkRA Hlste] F2e] Fo] Arjaom 4L Ao ek
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o 55 I A 2Y 71E

= Adi-R? P>IQl AIC SBC

ARIMA2,1,3) =& 0.974 0.221 125.19 137.86

Variable Coeff Std Error T-Stat Signif
skesteosteoskeotosteoskeotkostoskokotoskoskotokokolotoskokotokokolotokolokokolotokokotokokotokoekolotokololoekolotolokolotokolokokolotokoloetokolololokololokoliolkokoiokek
1. AR{1} -1.232289830 0.017972539 -68.56515 0.00000000
2. AR{2} -0.748528509 0.015407767 -48.58124 0.00000000
3. MA{1} 1.196438247 0.116041745 10.31041 0.00000000
4. MA{2} 0.586413460 0.168643005 3.47725 0.00078935
5. MA{3} -0.476822561 0.136062380 -3.50444 0.00072192

stesfesfeske sk stesfeske sk st stk sie st stk sieststokoiestoskokoskostokokokostokokokosiokokokosioekololoioekololokosiololokosiololokoeiolkolkokoeiokokokokokoslokoerekokokor ok

%, 3EEAE B A5TA uste] ERgALY) HFo] grHoR
Eate]
T

A, <i M-6>ox et o), By o] BE Al Floll et ~EA%o] w5
= UEhaL, AdFR? E8 097424 89 Awo] wjg o o vy

;7; olq..
@) AL T2 AT AGEA gg 2y 2 2 4 2

Ul AMFALe] AR digt AAE BES FAF THER AEs, A
A Ao gt AAY B8 ARIMA2,1,3)-71%] EEoz AHE <)
of. gy, G2 s g, A5 Al de] AAES 193939 A

Q1 Ao & e

8 il
ok AFEARe] A o] RIFHREel oA R Qv AellA 1989



o ASd el tizk Al gkl frelHolA] e AR FE AL va 99
o Axtel Aow sixd = gk

a2, AFEARE T8 HFAEL
Aok AL 8 200vre A4 APog Qs 19399 o|F 34T WIE AL

o}
g, HFAE KA AlFEAL iAo m ARl AADe

f
>
A
gﬂ
K3
i
=
N
L
ofo
oY
o
of
>
©

i, 453 op 4 SRl | #4513
oh ER AFTAL 50% A MFAS AFTARE HS A olst 2
& mye] 34 AUk AALe 54E A wedsha glrkn o, 17
31, 1908d9] AEFA AepAHo] FAGH HFAG LE olH 50% thelo]
Wh EE 7SSk delA 1984 A% WGl Bd A% ghol o4
Ao wgel 44 sgol AADY EHS Al wsa ek AL e

A5FAL AR ot AAD mYe] F4 Avhe <E M-7>04 A @
g 0] BE AZ gl W ~EAZ] i o btk e, AdiRAE

o B7% =S AP Aom Ueht, B AYY TF S e

<% M-7> HESAL A2kal=ol| Cfst 2&o| MY X £ Ao}

o 5 IIE A 2Y 71E

= Adi-R? P>IQl AIC SBS

ARIMAR2, 1,371 =28 0.987 0.542 89.62 104.81

Variable Coeff Std Error T-Stat Signif
skestesteoskeotesteoskeotkostoskokotoskostotostokolotokototokokolotokolokokolotoskokotokokotokoekolotokolokokolotokokolokolkolokokolotokokotokolololokololokolokokoiokek
1. AR{1} 1.324901497 0.038118614 34.75734 0.00000000
2. AR{2} -0.345422581 0.052883003 -6.53183 0.00000000
3. MA{1} -1.838101657 0.142055880 -12.93929 0.00000000
4. MA{2} 1.045466993 0.224523230 4.65639 0.00001147
5. MA{3} -0.269539175 0.129243501 -2.08551 0.03995199
6. N_CHANGE2{0} -0.569618730 0.176450028  -3.22822 0.00175741

st sfesfeske sk stesfeske sk st stk st st stk sieststokoiestoskokokostokokokostokokokosiolokolkosioekololoioekololokostololokosiololokosiokokokoeiokokokokeskolkokoerekokokorskokok

F: N_CHANGE2{O}+= 1998 1/4%7] o]3¢] 7Y &= on|s}



A9, A%FA] AGAANE FAGN NEAG DHIA AkaKon A
EEEIEERCRIE E éﬂt theat gtk WA, 7

to] Z47te)
£ AdFA] AFAAL ARIMA(L1,2)-7RY) o7 AW} <F M1-8>
FAHRE {3t ez 4
A

Oft
S

—lﬂ H:I

o A} o] 19897 19989 Y FEI =

Elutar vk =, 19909 HE Al 8 2009 7448 YERa ol 1Y &
7} FAA fFolAdo] ulg- a1, Al gho] & ARELS o] AFHE AVIE FA
£ ALFAL AR AAEe] FA% 24 WelE Adte dS ovlsia

Qe 72, 198de] 918 9712 AF AAH FAL dehile Y we
& FEAT go] 29724 AR Felgo] U we Ao S,

HETAL A O3t 28 MH 2 EX 23

00

<3 II-8> A

oy 8 7|1& AR EHE 7|1&E

= Adi-R? P>IQl AIC SBC

ARIMA(1,12-71¢g =& 0.965 0.335 141.10 153.07

Variable Coeff Std Error T-Stat Signif
sheosk st st sk sk sk st sk sk sk sk st sk sk sk sk sk sk sk sk sk st st sk skeoske sk sk sk sk skeoste sk sk sk sk st sk skeskosteoste sk sk skeosk st sk skoskosteste skeskoskeosteosteoskoskoskoteoteoskoskokotkokeskokokokek skesk
1. AR{1} 0.735067892 0.151128365 4.86386 0.00000608
2. MA{1l} -1.364183362 0.168292472 -8.10603 0.00000000
3. MA{2} 0.518239935 0.116537920 4.44696 0.00002928
4. N_CHANGE1{1} 0.897207975 0.208621930 4.30064 0.00005001
5. N_CHANGE2{0} -0.626143348 0.210637996  -2.97260 0.00395358

***************************************************************************

: N_CHANGEI{1}¢} N_CHANGE2{0}= 7247} 19894 2/44%7] o]$-<] 7IY
Fbol 19989 1/45-7] o]%2] Ay a2 o)k

H|FAE A5 Aok Aol tigh AAE 2ES 19989 AY iiﬂr‘ﬂOl 5
AXoZ o)Al ARIMAR1,1)-NY B3oz A¥sr) vy o] 341
A ke - BAF] BF 40 % o)l Ao FREen, AR EI
9%z B o Aeo] Ads] =o How =A<
npAEto 2 EEFALY] ARHA L FFFAL AR AT AAEA] 54
&

o)
oM wig- FARRE SAS A Jle AR FAHEUY F, B3



A FE 00wE 74 Ao wrE 1989d 9] /1Y) &3¢t IMF SZof uhE 1998
Aol JiY &aol]l gk A Al BATE Fho] oA olA] ke Aow eyt

<E M-9> HIFAS HEBAL Actusiol tfet 28| 8% ¥ £3 A}

o 3 N7 AR AR NE
e AdjR? P>|Ql AIC SBC
ARIMAQ2,1,D-71¢ =3 0979 0.303 49.65 59.23
Variable Coeff Std Error T-Stat Signif
skeoske st st sk sk sk st sk sk sk sk st sie sk skeoske s sk sk sk sk st st sk skeosk st sk skeosk skt sk sk skeoskesie sk skoskosteste sk sk skeoskesteosk skoskosteoste skeoskoskeosteosteskoskoskototeoskoskokotkokeskoskokokokoskesk
1. AR{1} 0.552726686 0.067693217 8.16517 0.00000000
2. AR{2} 0.380004665 0.097286212 3.90605 0.00020001
3. MA{1l} -1.113886794 0.061791966 -18.02640 0.00000000
4. N_CHANGE2{0} -0.856111413 0.156529986 -5.46931 0.00000054

stesk sk sk sk stk stk skosk skosk sk sk sk stk kol kol sk skok skok stk stk kol skoekokoskok sokoskokoskokoskoskok skok ok skokostokoskokok ok ok sokeskokoroskoreskok

F: N_CHANGE2{O}+= 1998 1/4%7] o]3¢] 7Y &= ojn|g}

Pl K] FA% WEL %
ASkHo] et A mFe] Aol 47
=
T



<i [-10> ESIAL AlfaXof st =g MY X =¥ Zdnt

o g IIE N BH JIE
= Adi-R? P>IQl AIC SBC
ARIMA2,1,3) =& 0.958 0.138 184.77 192.37
Variable Coeff Std Error T-Stat Signif
skeske sk sk skt stk sk sk st sk sk sk sk sk skoskoskoskoskoskekotkostkotostostoskoskoskoskosk stk skoskoskokokotkototototokokokokoskokoskoskokoekoskoskokokotototokokokokokokokoekokoekekekek
1. AR{1} -0.919794590 0.210110411 -4.37767 0.00003227
2. AR{2} -0.413830720 0.094784087 -4.36604 0.00003372
3. MA{1l} 0.539212614 0.233633462 2.30794 0.02329466

stesfesfeske sk stesfeske sk sieskeskeok siesteskokosiestostokoiestoskokokostokokokostokokokosiolokokosioekololoioekololokosiololokosiololokosiolokokoeiokokokookolkokoerskokokorskokok
G) AY 249 2 dF T £4

N BAS 7Aooz A8 Box-Jenkins ARIMA X3 A4 9 =4 3}
AL Esle] F8 200vrE A Ay IMF 7254 TR A7 A
1

AETA, el B R 9 A SFE A4BA Akl v o
o Z

u el el wold of
T Feh 2085 AN | IMF PEZH Z2o
X7 ZAABAL A SOl Sl
SBBA A SR SR
SIIBAF A CHA Folx| Folx|
EEEYWTENES SEPR ol el
AZBAL A SEPR ol
718 ABBA Aot folxy folxy
0|FAE HEBA A SR folx
F 7 AR A digk ARIMA 23] 7iS) W frole A5 006%°]
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Ueo® IMF 7224 2] 2Ax R AAd 199830 4%, &
Abet EEGAL Al A o] 7has2 16% nwHl v AR AXFALS HEs)
RIZEEAL A58 2eal £48 2 HFEAL AF5TA] AkdE S Hdd §
710 Hlste] F¥ 3707575%00 o2 ALR A FAsdvh weba 1989
B " F8 200 A4 A2 199835 A" IMF FE2E2H Z23
of 9g 7i]] ¥4 Axi= A AAFAte] Al tldk ARIMA =39
dAe] o= A @A Feshe A o® e

of
of

£

= Ae® FAE E AAFAre AkdAd diste] IMFO s 395 Hth
y3ksiA A Ey) §lske], 7 Wl tigh Al2de] Mo wEl SARIMA-N
A BHS ALk & X-11 ARIMA 7180 gste] Ad Aol &5~
e A AEFAL UREEAL AFETAL FAE R HFAE AF5TAL A
o] FF(level) M5 AIAIG diste] SARIMA(pd(PD()-NS] E3FS
gafo], 1998 o]F9] Q) WgTE 2t A FE < M-13>014 9k Zo] 4t
xS

& FHEY HWE ot FdstAl A4 A T8 2000t 3 Ado] A

FEAL] Al A WK g @vke] A9-olt) 198919 A, AFFAF AFEA

o] Tl A Sl Hlste] F2 642%] gFon), AAE mae H4 U

A BTE AR folHolA] & Ao ETH

34) 1998 o] 5] /MY WFTF Fo Al AkAH A AL gt SARIMA-NY B3
Ago olA, BE AAE As7F EePEAQ Aoz Yeht 13 AHES H8s
ol a2y, Gxo dads g bgAL Aok Ay FAL AFFAL Aok
ALA EgAdel Sl AR Yeh, AEA aHES 483814 T o1 et 3
2 271 AAG AsolA A YehdE @024, AAE 2] EekgA S
A7) fg AHES Bole] AEA B E=g AAE 4 Q7] wiitolth kA, o
2 Ao e SARMA-NG EFIE dE, BlFAE A5AF Aok
Aol et sArvA-NY EF AR A7]EFAGAR)ISH A ol sgat
(SMA)o| Z+7} 3ake] Alxfol| ARt 28 Ans zte 3o 2 Yehd, 9
e SHol|A g Al Ao gt sarma-Ng) REIE A 24 o
E}wtrh

o

ol 2 ol ot
2L o> rlo ¥@ Lo



<3 M-13> IMF 3ol g SARIMA-ZHY 2ol 7He] M4 FHx%|

T2 23 Ha= gt

A AESAE A2HAA SARIMA(0,1,0)(2,1,2)(4) -5,068.4

DIZESAL H2HAA SARIMA(3,1,3)(1,02)(4) -8,241.3

A SAE A AN SARIMA(31,2)(3,1,2)(4) -3,380.2

FHE UF3AE A LA SARIMA(4,1,2)(2,03)(4) -2,1305

HIZFHE AFSA ALAA SARIMA(0,1,0)(11311,1,11311)(4) -8,086.3
Al 7PHG(dummy variable)®] Alg gk ol JiY) W5 AlG Fhol
zh= oul= A AR AR A tiste] 1993 013?3%151 2185k IMF 2]
w71 vy Ga9E stk SARIMA-/NY 239 Aol A A|AIEe tiske]
Folgt Zhgrell, A AAIE o] el IMFO] b & B9 o]t Zlo
= UERsTh gSo] RIZEAE A dAARe] & Fatolal, HlFEAE AF5E

3. ARIMA 239 A4 AF

g 4 o AZs) 9ol et ge F )
A WHE o] &3lgith A HHS ARIMA E39] 4 A ARgH A 7]
A 142717198 H427D)= Wdem ARl AlE o) d(historical
simulation)& E3ato] HAA ek R 515 vlaels Mol BA WL

AREA QL o S(ex—post forecasting)s AAlsh= Welth. 53], b= 19764
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¢
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1/4%71%%1 1995 4/427171A16] ARE o838t EE ARIMA EES A
FAstaL, 34 FolA AREE FEE 7IZF o]9)e] 71kl 1996 1/4%71H
1997 4/48714A ] W AR AAGS A5 thy AAxIe HlaLste]
AA 7172 e R AAE BEe 4348s

HA ARE BE dSAe} AAAE o]&sto] F8T P H ) 22 HE(Mean
Absolute Percent Error: MAPE)¥} 342 2435+ (Root Mean Square Percent
Error: RMSE%) 0.2 Webdl A2l AlElo]de] Al < M-14>9F <1
M-6>3 2tk <3t MI-14>clx e} o] 78 Ad-gAke] AR A AlADol tgh
MAPEY RMSE%7} 5% ©l&te] o2 4t&wo] AEz oz Hd4w ARIMA
Eoo] HgAde] el w2 Ao dddn

& <78 [-6>949 7o), A 7AdFAre] Aok A sk ARIMA &
AEgolAe 4w 2go] /fEH AADe &HAL s 4

%<l
A Meders Ao dea, 50, A QUEA 9 D0t EEEA0

Aepaazt #7418 2 NFAEE THstel AHFA ﬁlewaoﬂ W AAE &
0 !
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actual vs. fitted values for Residential Construction Orders : ARIMA(1,1,2)
7000

—  adual
—— - iied
5000 —

S000 —

4000 —

000

2000 —

1000 —

1978 1930 1982 1484 1986 1985 1990 1882 1994 1996 1995

() BIF7HE HASTAL Holx

actual vs. fitted values for Non-residential Construction Orders : ARIMA({2,1,1)
Fooo

— =l
- - - i

G000

S000

4000 —

3000 —

2000 —

1000 —

1]

1978 1980 1982 1994 1986 1988 1990 1992 1994 1996 1998

teom T AlRdA AAIGe] diste] HEFAow AFE ARIMA 539
S AH 7] st AFEARQD o S(ex—post forecasting)S AAIgH o] 9
Theilell oJsto] ANE U -AZFS AL A3t <3 M-15>¢] et 9
t}.35)

35) Theil(1961)°] HSo&2 =8t —EAZES 03 1 Aol 3k zEA|wh Granger and
Newbold(1986)el &Jate] FAAQ EAIF o] A A==}, Theil(1966)e] M2 A
o] =L} ol y-FAZlE 2, Hif A S Hmean square error: MSE)

_48_



<¥ I1-15> ARIMA Z#eo| of Zx[ofl thst Theilel ¢/

-SA Y st

U-8AZ
AlAHL

1-step 2-step 3-step 4-step
A ALSAL A2k A 1.1942 0.9434 0.9324 1.0244
SISAL H UMM 0.7541 0.929%6 0.8546 1.0314
DIZFSAL AFA A 1.2644 1.3307 1.7650 2.629%
ESTAL A2 A 1.1997 1.0722 0.9770 1.0603
HESAE A AN 1.0738 1.1139 0.9900 1.1605
FHE UF3AE ALAH 0.9553 1.1149 1.0620 1.1312
HIFHE AFSAE ALAA 1.0185 0.9563 0.9431 0.9316

18 ARIMA R 3l o= ox2A] A= MAPES RMSE%E &8+
AR EEFAL O8] FAE ASITA A gisk ARIMA E3o] Ay

Hom 2 gh& Zhe W, Theilel U-8A1%E d5e] @9l 7]3te] dojRd

wheh WAL AR A o ﬂ]iz ARIMA E&o| & & 2te Aoz yept 4
Ao 5ol Wox|= Aow FAH:

ube W 7EAL Aok Al gk ARIMA RES Aleletans o] Aok
Aol gk ARIMA 23l lojA] 32te] oS 7]7kell o] 27744 U —&Al%e]
AFOF sk AES Holil 9tk 1 439 oF VIRHEEE U-F
Agko] 32ke] o= 7)7to) HIEl] 10720% A% F7lele FAE Ho] o=8a

ZAojgel wel o2 o7t FA Zrkshe Aow vehd

4. ARIMA 239 o= Az} 19993 3/487] ~ 20003 4/48-7)

MSE

2 o]&sle] ugd Fol A Huh U=————. dH RATS(Regression
Analysis of Time Series)o| A& ©]&]gk Ul—%ﬁ] X} Ao AkEste] £

36) A, HFAL AFTAL] AlFAA figk ARIMA E¥> g9 AlA|(time
horizon)7} Ao1ell wel U-EAZ] #ho] Haf olx= S Hola o], th
£ ARIMA =3 H]sle] oz 45 ox7t A& Aoz sehet)

_49_



WE AR Aokl et HEHo® AP ARIMA 23 o]§3}
o 19999 3/4%-7] 720008 4/4%7] Bte] wIE AAFAF A S 5%
A < M-16>7 <a2¥ M-7>3 2ok3) dubd oz 19999 3/4%7] o]+
of ¥V oS AE AR, dA AAAFTAR] Al A 19999 3/47]00
£ 13% 420099 S50y 4/45 700 112 40639 Q 0 fHhdts Zlog d
ZH AT} 2000l /4719 Aok Aol 14x 96139
2/48-7)d = 13% 1708919 o= 71 AL Aoz o=}t 183, 3458719
4/487)0= 22 13% 86079 13% 8412919 5o o=5o|, ARIMA
Tdoll o3k 20000 =l A EARe] AlCFAA rEE 55% 834099 FEoE
o S5 AT,

oZ 7|7t st W i AAFALY] Alekd A dist oS AE At
U, FF 3 Tz AR AR A AADe] A b EHS HY Jlo

4
2 oZHT 199 sl 49 FEEAL AAAL BoEe 24 i
L

e AOE dSHRA olshe Yl Wik AUTALY Akude 7} w8
2 3F AR ARARS 4AT B e v 2 Eo] WakE ug

g, T B RIRE AAEARe] 2000 AR A PR 24 242 404291913
Z 42989902 o Zuo], WA AAFAL] Aok A A A st wFo] 7
7 437%5k 563%° olE Aoz HAWHAT oed Al 71%ske], AdEAt
7 SHell A W7F AAFALe] AR A o] 1999 7]
o2 yepgth webd ARIMA 2&e) 93 o= A}
o] s, g8 AFAel wste] nIE AMFALS FEA7F @A ek

37) <E MM-16>3 <28 M-7>0 AAE oS A= o= ggox] ALgd Ad 24
AAES 199579739 AE 24 52 HS o] &ate] Y] AAER Agsto]
Azl Wb oS Aate AAHE S 758 Ao ® sAet = k.



<3} [I-16> ARIMA 2&2| o= Z1k 1999 34&7| ~ 2000 4/4:27|
@] 1099, %

19994 20004

AALE
J4z2  HAED| | VAEZ] 247 FAEC] 44T
R HAZA 134200 114053 | 149613 131708 138060.7 138412

(1000) . (1000) [ (1000)  (100.0) . (100.0) ;| (100.0)

74213 ¢ 44139 72263 ¢ 58347 51839 6,159.3
(65.3) (38.7) (48.3) (44.3) (37.4) (44.5)

59987 &+ 6914 77360 73361 8668 76819

O
O
O
Rl

AzksAt @7 13| 617 &) @26 (555
[ 62806 42428 | 5947 47942 47126 46645
B 468 @72 | (6 (B4 30 (37
71294 71625 | 90366 83766 981 91767

AZZAL (532 628)| (604 (636 (660 (663

[100.0] . [100.0] [100.0] [100.0] . [100.0] .  [100.0]

46906 47487 | 63708 60647 68428 7,022
FHE (35.0) (416) (426) (46.0) (49.4) (50.7)
[65.7] [66.3] [70.5] [72.4] [74.8] [76.5]
24488 24138 | 26658 23119 23053 21565
HFHE (18.2) (212) (17.8) (17.6) (16.6) (15.6)
[34.3] [33.7] [29.5] [27 6] [25.2] [235]
T ()eke B AA AdgAke] Aok o tigh vFoar [ ek E)

W ASFAR] Al A tigh b4,

B, TA SR AT AGELe] UF oIS AoE Awnw, Ay
QA ZHl A WE FEE AU AR B oI5 Anst %

AFE woli= Aoz etk 531, ERgAle] AkAne g3EAe Aok
Zﬂl

=
=
ot o
o
>~
=
&
o
&)
o o
2
o
H
M
Hy
o
>~
o
10
X
) o
>
i
rlo
g
o



250

200

150

€b0002
¥b66
1bes
2bge
€be
¥b96
1b96
2bge
€by6
yobee
1bee
2bee
€ble
¥b06
1bo6
2bes
£bgg
ybL8
Ibsg
2bosg
£bgg
yove
1byg
gbes
gbzg
b8
Ibig
gbos
€b6L
¥08.L
1bgs
ebLL
€bg,
¥bs.L
1bg.

120

60

30

£b0002
¥066
1bes
2bgs
£b/6
¥096
1bgs
2bge
£by6
yoe6
1bes
2bes
€b16
¥006
1bos
2bes
£besg
yo.8
1bzg
2bgs
£bgg
ybys
1byg
ebeg
£bzg
ybis
Ibig
ebos
£b6L
ybeL
1bgL
ebsL
£bgz
ybsL
1bgz

150

120

€00002
¥P66
1b66
2bge
€bL6
¥P96
1boe
2bg6
ebve
ybe6
Lbge
2bz6
eble
¥006
1bo6
Zbes
ebgg
ybl8
1bzg
gbgs
ebgg
ybvs
1byg
gbes
gbzg
yois
Ibig
2bos
€b6L
ybgL
1bgL
ebLL
£bgL
ybgL
g

<18 M-7> (A<)

— ESZZ —



120

€b0002
¥b66
1b66
2bge
€bs6
¥boe
1bg6
2bse
€by6
ybee
Lbes
2bze
€b16
¥b06
1bo6
2beg
€bgg
ybi8
1bsg
gbog
€bgg
yove
1byg
cbeg
€bzg
¥bi8
Ibig
2bog
€062
¥og.
1bgs
gbl.
€bg,
¥os2
1bgz

160

120

€b0002
¥b66
Lbe6
2bge
€bL6
yboe
Lbg6
2bse
€bve
ybee
Lbe6
gbee
gbLe
¥b06
Lbo6
gbeg
€bgg
ybL8
Lbzg
2bog
€bgg
ybye
Lbyg
gbeg
gbeg
ybLg
1big
gbog
€b6L
ybgL
[L]:7)
gbsL
€bg/
ybg.L
Lbgz

€b0002
¥b66

80

60

40

20

1bg6
2bse
€b6
¥bo6
1bge
2bse
€bye
¥bee
1bge
2bze
eble
¥bo6
1bo6
2beg
€bgg
¥b.8
1bzg
2bog
€bgg
ybye
1byg
2beg
€bzg
vbig
1big
2bog
€b6L
ybgL
1bgz

<18 M-7> (A<)

— 523 —



80

ErResgcssazg3igsgssgedessfgigsgesegdsg

o

N
SR, T SR R AokAA e FEEAl Ak el thi
S dlZE W, ASTA AkIA e WEA Ak wste] tha T

Sd Ao vehdth 53, 200089 B 0 AFFA AGEA Fu 247}
0% 00913} B T30AACEA, AA ARFA AFAHNA AAsHe u)
=]

Zo] 217t 360%t 64.0%01 ©1F ASZ SHIr whEha wE BEE AN
° Aokl

Abel Aok Ao g oS Astel Ak, SAF SRE AAFAR] AR A
o 3t 3 Ans AT BeAo] 9l Ao wrdrh e}, ARIMA &
Fol o ofF Aol WA FAE AFFAR 3% FAZE BEETAL] ]

M ¢
N
X
H ofo
SE
=
N
N
oo
ol
Y
M
o}
ol
E
fetl
Y
M
o
&
2
N
ol

)|
ZEQrh 53], 200069 FAE B HFAE AFFAL] AR tEe 7
263 298597} 9% 439 e o]F Ao oFH o, vFAE AFFA] Al
Ao wlste] FAE UFFA] AR 28ue] o] Ao ERET
whebd 20009 A AFEAL] AR TFE AFAHL ulg- gold kS

Hel Aow r&%%ﬂr.






V. 22 2 AF A
1 2 Q7o 34 2 5 74

IMF Abe] o] 5ol BHAIE S48k 7] Ao o g2 A4 35 A%
o] BREHA L, o]& <l oFo] tidt 8% 7 AA-R FA T8It
53], 19999 1/437]58 Rz &0 9 du] Bape] SR Qs Ay A
249 dF S TAeR
e FA9 Fo] AlstE A
uaa] 7

¢
2
2
s
S
Ay
g
o,
2,
=
>,
N
Y
ofr
el
rir
)
ofy
§5)
18
ik
[o
ol
rO

o mgl_{
& T
By
i
2
o2

71@4 EA AR 29 @ Tl A% AR BAT B g 459
WP QAE oplse ANE Pa ek e A FF o

=9 93 /1 wYe] B A Brbsw A4l o =5,

ol e ol W) EARE TR Adte] B AToIAE F) 44T
Ao A R AF REABA FFRAE AFTE EFE AR ol
] Box-Jenkins®] ARIMA ®#& B#stel 7] Age] Bgstast shgink. 7

Broz ARIMA 2L 379 I

s Am A B BWAdd 7287 wiel, IMF

FAS AAH R wdarldls dAZE Ak oldd dAE S flskdd

Box—Tiao7} A|oFst 719} 4 2&S ARIMA RO Waste] ARSI 1

231, IMF AMEZF 708 2148 Ake] Alopad Ao wx)= $-44Q vy avte] 4
%

7 R AY BHE

iw«
"
-
i
N

Jeo} 2o ojRA o)

rl

-E >



F ARIMA

p 84

9

Md AAgAe] Aok Aol o)

|

_zrl ‘W_*o = N~ == ) ,_Ir o~ ]
o E g TS MM BT d T T
] wp T = o D o TN ol
— EO —_ Hr < S = m;A I~
o ™ T oo B <O B m o = T o
oo T < for <2 _ . < = S
.ZT N B T ~ ‘UI oy EE <
- | o el X _ S
mnmxl%%oﬂ X oo Mg ™%
o] o .WT T Ao M H =S & o o W
o o m ogy W = B W m_h - ow = o
W@oﬂujﬂﬂm ﬂzﬂmiaLduﬂwL T
N - N X o= W -
M%iﬂr%ﬂe e o %ﬁ_m@
WoH LT o L = T O = 9 v
o o) do o i O~
MM | ol z.m E.w B = Wﬁ S oF ﬂMr o
ool 20 0 o N T Nz _ .oy O
X X_l A T B g 0 ™ ‘Ur o )
@%%@%&%Wﬂ%mﬂkﬁrmﬂa%ﬂ%
Mo % g e o = 5 _ B B o 5 B
FE L ELTECRe ST Rl
T e A R i - IO
Hoer 3w o M - B 3 B ¥
AT F g BB X OT g
Rgz ey mxh TR BN R
rx XY oy p e B o w o
ol o — o o) o TN AT oW R Y RK T
T ® o MW a ‘lﬁl Eo ;&H ™ ,ﬂﬁ JH \IW_I =] =< ‘:1_ HT =
Nr mo N % No — o= = N 5 X o= W ] X o4 <
2 N N = =T W X
S TLIRTTIIER S LT E
i T T ,.mu = o nm —_ ‘m,._ e o
_dﬁomaz%a%w.aw_zﬂﬂﬁﬂmu
e © - & o} o U | o oF TR =
) —
HT._ ‘U| lo HL,._ 0 — ,muL
1 — X Lol B N o = o No
DR R edrp® - ®rwT R Y K
2 Mo = BRIy o o of T o4y 2
T O I A S i @ P o o= T
U I ST - A
° oR o Mo Ay J] K W T < wm Mo T Al

o 4

o3
T

o] A|7]= Atk
(judgemental

=

=

_]

X
o

]
A

)

P

s

A

ot e IME AR o]

bol £3

&to] IMF Al o]

[e}
forecasting)e] ©@7|¥ o s Qs

O]: ) 7)—10]];]_

Aol Thu]



<A

1
1

3

O

A

=

AAHGDP)E 7|3k
k-

s =E

E

WA $2 AT A AZGED A2 7]

3l el IMFe] SA0A At
7o o]27174A] A

=

b A3 A

-

=]

LN

3
3/4

F

1
e

5% 54

1999 1/48-710 #o]
1999 d 2] A

(1) AYH A

1o
T

2.7 A%= ®

e,

B ﬂ%@%ﬂ]ﬁ% I
— T R o 7
T N ~ T <o =
%o oo N @ B oA o X
o = —= = = a, ~ oI G
o N o X R o g K = or
o W om Mo ® ™ o — W N
) - W T W ONr EH S e
X0 N O_E = N ) —_— X! o sl =
< gy L®hEe s Ry =
R N N N - BT
s W%ﬁu@iﬂ% l%ﬂ&
% X wm_l o] B " < m/w o =
53 \li a ,‘Iﬂ_A” ZA _ZTd ﬁO N Xﬂl
N R N B il Ar W o W.H Ko WE
o OT! ﬂ/l,._ L B MAJ._ o R ol
H.:r U g © N N
moyr T o MwdsE g &E2T
= &K mx.u A %o o T K o M - uum MM
T o T Re VL < B 2 r
o W h = o X Y ol Mo N
= w0 &R A= o T oo B Mo B
) o ~ . ~ _
L Y I e o r A —
o = =3 ar Hufm.,._ < B MA_J._ . o ne \.w.‘_ o
PR R I N
™ ol ) o I ! = < X = = ‘WW i uh
5 bl
PRGN T P L F N NE
. \EE p — =] o T ZT
sPpeo @  w2og T
FRXRTTH T g W YR
oo o S = 9 T 2o
o= T M X of W ww X 3w B
X %ﬂa W o g N E ~ Z W X
AT s uﬂ Mﬂ_ ~ T wr_m o <N e o
e - N o 0 —
m Jum — Ne ®r ® 8 % & w o
j T oA o I
of & T W o o o ®OmOE N
K o - o B ra e S

}o, 199.12.

1973 ¢] 70%



El

3} o

A4 271 o

- o) o B N W AT N o F oo T Ho T Hr B o) ol M
o ~ N ) X0 LI E N Ho ﬁdu ul Hr o) Mg
T W A T o A EK @) (N e L N
Nrﬁgﬂ/ﬂmﬂ%@iﬂdi% = 5 E e H
NG N OB o oo O o E O = o E AP
S 0 M Yo olw W T ZThxagT
= o w9 o W = o PRy 2 (RN i
T [ S N - g AL 2N WY
‘W/ JH o} _xrv ~ HT ‘.._mo EE o 70 .ﬂu‘._ o O ﬁudl — X M# —
RS Mmoo~ X L9 7 W ow e Q Wy, T NN
o Ho X X ~ Ao 2 %) x
: ~o Q. R <~ T n_rm‘_t oR B o)) N -
sigontiritiniy ; Ciofaly
oR < oy B G2 : N m o il A ,
oL o W N o R &2 s TS S PRy
ol e P 5 - NN ROy g St o o)
Bl s 22 28 gl ® o0 X S %
Fo S I N o mE B Hm.
R R CI e Bl
X o] of W o R W o M " o Rl M
T <A B o= o) = ST
oy X KB g oy A oA B A e moar o= o T = Sy B gl
e wﬁ o 7N A E Ry E R < i P nEEi
i — T T v Q ‘JIIX
i L X = . — X ZIQ AT
T BTN R ER e p TP W L
= X m M T I ) i R o
GG /9 w‘ﬂ oo MM X T mo [ o M%%%iMA
I Mo° ! ) ! —
~ X Mﬁ JJ f1m0 o = W Hﬂr_ o o =T ﬂ_ﬁﬁx]TﬂL A o| Ltw
g VOB oA P g ©o— T o | HewPE
- = T oo X ooy m I g N w Ty TR
N T oo 22 ° T ~ _ — | meem Y Wx
W oGy X © R g o B od o X0 - NS I SRS RO
b p T ERERERG Ny o BT TR 2
= TR w o= XNy B o R g oy
WO o= ) o - o R oW o N w v © %3 N o
TR B L R X T N o | P r < zm
) o5 % = oy o M % o ° 7 NIF ~ Wk — o) Vol ol R %Y
e B S =B - RN S S U Bk - e P
ﬂ_fm.o j|_ o _.E ﬂ ‘_Lfmyo O_ - ﬁO OTI ﬂ ﬁO ﬂﬂ ﬂw_ 5] ﬂuﬁ XK EE ALHHT‘UI
2o B F o W & X T T = ~ L Rl o ul il = N
B X o) o *° ~ b N ~ S oS ~
"R o o <o oo W TEw T K

Jepta .
2 AT,

40) & FellA A71E A A= AHRA999)0] =wollA AAE BH JAE TS



], SOC -l i

ol 3
=

g}

AE

=
-

729

il
4

n)

al
=

A2 dd FAe A

1
R

o

=

[e)

T

o
pal

te] SOC -zl o

5]

E
S

o)

3
T

sojof gt

7} A S

i
€] SOC 4+ St

tol Bk ©@7]3tel] v

5]

5')4

Frh

Eof TR SOC 4}

5

729

T

g

]

3l 1998 799

S

7] 9

S

AZE Sick whEbA w

1

0]
“

-

ol IMF $4& =%

o

2

2 F9a7]0]

o glrhan o

3.

o] velEoo}

E

st (*}e)
=4 f

Al

o)X=
PN

PN
T

Az

244

SOC F2+ AFdE

7hsa ek 1

3

DE

to] A= 7jdo] o] Fojxl Aow

ol o)

1

;01_

1 S W ARle] A mpw], A

(e}

]

<R
o

] & R FAR ARl TS

ol m

Zal

o

xd

o

Q@ 59 737] 243

2§48 A

o
= —

o7

—_—

a7

Frell 7hAEkE AL 9l A

7k 4
olzt A}

9 59
F%g ot W7t
=
=

an AR F

ol
BRI EE

=1
o

il
ol 271 el AR S04 AR RAZE AFE A

3|

FH) 19999 10¢
KR
te] Abgel 6871 o= FAEATE I, TIZE T2} AL

S|
LI

FaL, 200099 o]de] AR AR FolM &g @Al

A=A, B2, HE
3l

53

Aol &Asl 2 g vE
1049 &3}

o] ARglol 437e]aL, AHA)

41) 718 )2k (1999)2] Azl 2]
A

= azf 63100 &3k Aotk

Kl
R
]

H



A 2 A5 e e FY 599 AR 9

3 xaawoz H] 5o %39401 G ol o2 ARolrh. AMuERe 94
Y7ol <lst, 10009 109 @A, A=Hoz YA viRY Fue] i 6w
96UE R 1998 o %ﬂﬁl% 107+ 27015 Hl3te] 3k 300001 2(32.1%)7+ 3
A% FFolh 223, 1999 1487158 77 8)%e] AasswA meg 3
- =

[e]

o = A%HoE ﬂié}—t— A% _u_olz k. e, 35 vl
PN
T

e
2
Hl
2
|o
ftl
}_A
n=}
CD
ﬂ
folr
i
_I_4
—
§
Ed
—
o
a
(@9]
—
I~
for
=2
=
=
2
ﬂ
=~
RN

dagh s B3t *a‘xéolﬂr
olF 3 AR HiEo] 198799 Fete] B7] HA= A4 719 HA|, 53

N
i)
M

X
>
a2
lo,
N
BN
!
i
o,
30
vl
o
m)v
El
of
s
N
i3
=5
[
of
)
=2,
lo,
QL
=)
3
rL

o g A AHe Ad F719] 59%t 643650l Hlgte] Yl 487%
30tk 6031l E3tsitt 1lar, 109 AA, 1999de] F8 dd A
E7100 wlaked 100%7} S7hek 254 296352 JAHA o, Az T+

£
R
br
ot

2
Mo
2
i

Fo] 327t
T2 A3lel)E olfe AoR HWEI ) o]Z ) 29 Hoke] FE 453
=dAE 2000d8E AFste] FEdelgs ARAY SAR oiFE 7ol
w5 gtk ool tiE AL vk whbA T A B 24 st oA st
o v A Ade Fokol FH A Az 3 AAd Ar]e] 443
& LZRstoof gtk
g, IME AR o] F-oll 7RABHEaL Q= 58 a0 A4 Wals igd
S Al ApA = FE Ao 2SS A9 ekt Hdste] dad e
o] Jtk. 53], A=A FEo] Zte At S410] Vo] ofste Wi, ) 5
gl e o= Tk Ao UeRdth teo] o e tid 2+
gl A pelEe] $5g AasFolut wakd Blo] okl thie] FAE
AL Lt vebd Aor diEal gk webd o S8 gas Stist
7] 9= AAEZS gt R ARt AHAe g4 A9S = dhH, 24



FEA 7

ol
=

=
=

589 3

5_]:

=






kil

i

=

7182k, “SOC HIHFAA| =] g3 a) g5 F0a, 19911

RS, 2000d A A7) AW, e, AR, A4S
21 7 25%: 1999.12,

ALY, o178, FET, ] WNBANFAIAR, e F8AEAAT
2, TAAEA ) A3Y, 1761%, 1997,

ZEE, “IMF AA o] A4 A Acky} shaly] A A, =AM A
T F3H TIMF AA o]F 1A A7) F8F 19999 sh] A 9 g o)
A, 199,

WS, TCERIK 7AZA A5EE A, d7HIA Al6s, g=718449]

e, TSP A5AEFA mAls 9% 240, CERIK Working

=, IME AlA ol A4
4 2 TIMF AAl o A 7] F} 1999 shuby] A

N
i
ri -
r&
—Ll

X1]5Z7§., 297 55%, 1999.

kil

o
l
o

‘Box, G. E. P. and G. M. Jenkins, 7ime Series Analysis' Forecasting and
Control, 2nd ed., Holden—Day, 1976.



‘Box, G. and G. Tiao, “Intervention Analysis with Applications to Economic
and Environmental Problems”, Jounral of the American Statistical
Association, Vol. 70, pp. 70-79, 1975.

‘Caynor, P. E. and R. C. Kirkpatrick, /ntroduction to Time—Series Modeling
and Forecasting in Business and Economics, McGraw—Hill, Inc., 1994.

‘Enders, W., Applied FEconometric Time Series, John Wiley & Sons, Inc.,
199%.

‘Findley, D. F., B. C. Monsell, W. R. Bell, M. C. Otto, and B-C. Chen, “New
Capabilities and Methods of the X-12-ARIMA Seasonal Adjustment
Program”, Proceedings of Workshop on the Seasonal —Adjustment,
Washington, D.C., U.S. Bureau of the Census, 199%.

‘Franses, P. H., Fearodicity and Stochastic Trends in Economic Time Series,
Oxford University Press, 1996.

‘Glass, G. V., “Estimating the Effects of Intervention into a Nonstationary
Time Series”, American FEducational Research Jowrnal Vol. 9, pp. 468-477,
1972.

‘Granger, C. W. J. and Newbold, P., Forecasting Economic Time Series, Z2nd
Edition, Academic Press, Inc., 1986.

‘Hylleberg, S., Seasonality m Regression, Academic Press, Inc., 1986.

"RATS User's Manual, Version 4.2, Estima, 1995.

‘Theil, H., Economic Forecasts and Folicy, North—Holland Publishing Co.,
1961.

. Applied Economic Forecasting, Rand McNally & Co., 1966.

‘US. Bureau of the Census, X—/Z-ARIMA KReference Manual-Final Version
01 Washington, D.C., 199%.

‘Wei, W. W. S., Time Series Analysis: Univariate and Multivariate Methods,
Addison—Wesley Publishing Co., 1990.



<T¥ A-1> AA AE A AlFEA AL ACFeF PACF
<19 A-2> &AL A A ALY ACFet PACF

<9 A-3> RIZFEAF AR A AAIE ] ACFoF PACF

<19 A-4> EEFAL AR AL ACFet PACF

<9 A-5> AFFAF Al A AAE ] ACFeF PACF

<I¥ A-6> FAE AFIAF AFEA AALe ACFS} PACF
<9 A-7> HFAL AF5FAF AlekE A A ADe] ACFSF PACF

_66_






<% A-1> WA HAABA HHIE AlAEe| ACFRH PACF

(a) == H=

100 L B s st s 100 I e s e e B e
0 5 2 a H 0 15 By

_68_




<19 A-2> S33AL HHAH AlAH el ACF2t PACF

(a) == H=

ors o

0s0

025

050

15 o

100 I e s e e B e
a H 0 15 By

ors -

025

025

050

ars o

050

025

050

075

_69_



DIZESAL AloFMA A[A[He| ACF2F PACF

(a) =& B

100 I e s e e B e
a H 0 15 By

ors -

025

025

050

ars o

050

025

050

075

_70_




<19 A-4> ESTAL AAH AAHHe| ACF2l PACF

(a) == H=

ors o

0s0

025

050

15 o

100 I e s e e B e
a H 0 15 By

ors -

025

025

050

ars o

050

025

050

075

_71_



<T1% A-5> USTAL A X AlAH | ACF2 PACF

(a) == H=

ors o

0s0

025

050

15 o

100 I e s e e B e
a H 0 15 By

ors -

025

025

050

ars o

050

025

050

075

_72_



<IH A-6> FHE USIAL HAHAH AlAEe| ACF2 PACF

(a) =& B

[ s s s e s s s e s s B s s B
a

L s s s s S e s S s s B
0

_73_




<% A-7> H|FHE HESAL A2HAH AAE2 ACF2t PACF

(a) =& B

[ s s s e s s s e s s B s s B
a

L s s e s s S s s S s s S B s
0

_74_







{Abstract>

A Time Series Analysis of Construction Orders and
Policy Recommendations Based on Short—term Forecasts

Due to the stagnancy of business activities in every industry since the
advent of the IMF's bailout, need for forecasting future trend of industrial
production has increased. In particular, as the Korean economy showed a sign
of recovery since the first quarter of 1999 based on the increase in domestic
demand such as investment on machinery and equipment, and private
consumption, forecasting of economic trend by type of industry has attracted
more attention than before. Compared to the tremendous need for forecasting,
however, forecasting is not an easy task in the era of the IMF's bailout.

The difficulty of forecasting future economic activities solely comes from
the structural change of the Korean economy since the activation of the IMF's
program. The structural change implies a subsequent change of data
generating processes for major macroeconomic variables. Thus, it is difficult
or even impossible in some cases to apply a system of structural econometric
forecasting models, which were entirely developed based on the statistical
relationship such as causality and/or correlation among economic variables
before the financial crisis.

This problem of forecasting, which comes from the application of
previous structural econometric forecasting models, becomes more severe when
the subject to be forecasted is the business activities of the construction
industry. By the inherent nature of the industry, they are mainly based on
construction orders received from the business activities of other industries.
The demand for construction orders, as a result, is a derived demand, whose
level heavily depends on the condition of the overall business cycle.

In order to partially overcome this difficulty in forecasting business
activities of the construction industry, this study aims at developing a set of

time series forecasting models for various construction orders, which are
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regarded as preceding variables of the construction business cycle. More
specifically, the economic time series to be forecasted are total, public, private,
civil engineering, building, residential, and non—residential construction orders.
In particular, conventional time series models, proposed by Box and Jenkins
(1976), were developed in this study.

A severe problem from the application of Box—Jenkins time series models
1s that the approach also heavily depends on the invariance assumption of the
data generating process for the series to be forecasted. In order to overcome
this problem, an intervention model, proposed by Box and Hsiao (1975), is
applied along with the conventional Box—Jenkins AIRMA (autoregressive
integrated moving average) forecasting models. Interventional models are
perfectly fitted in the current situation, since they are designed not only to
detect the presence of structural change of the series, but also to estimate the
magnitude of the impacts on the series.

Using the series from the first quarter of 1975 to the fourth quarter of
1998, a set of ARIMA forecasting models, identified and developed for each
type of construction order, are as follows: total order ARIMA(2,1,1)-
intervention model, public order ARINMA(2,1,3) model, private order
ARIMA(1,1,2)—intervention model, civil engineering order ARIMA(2,1,3)
model, building order ARIMA(2,1,3)—intervention model, residential order
ARIMA(1,1,2)—intervention model, and non—residential order AR/MA (2,1,1)—
Intervention model, respectively.

The ARIMA time—series modelsn for various types of construction orders
seem quite well fitted in the following four aspects. First, their goodness of
fit are very high, normally higher than 95 precent measured in terms of
adjusted coefficient of determination. Second, the estimates of the coefficients
In each model are statistically significant at least 5 percent level of
significance. Third, the signs of the intervention terms, capturing the positive
impacts of the two million house construction plan in 1988 and the negative
impacts of the IMF's program in 1998, are consistently obtained. Finally, the

forecasting errors of the models measured in terms of mean absolute



percentage error and root mean square error are fairly small, usually less than
5 percent.

Compared to the good estimation result of these ARIMA models,
however, their performance in forecasting the quarterly behavior of these time
series since the third quarter of 1999 to the fourth quarter of 2000 is rather
disappointing.  In particular, the forecasts of individual time series do not
show any consistency in terms of estimation direction. According to the
forecasts from the ARIMA models, however, the orders for public, civil
engineering, and non-residential construction are estimated to decrease since
the third quarter of 1999. On the contrary, the orders for total, private,
building, and residential construction are estimated to show a tendency of
slightly increasing from the third quarter of 1999 to the fourth quarter of 2000,
which seems quite consistent with the current trend in business activities of
the construction industry.

Overall performance of the ARIMA models, however, has been evaluated
not to achieve the desired purpose of this empirical study, which was set at
the outset. This evaluation mainly comes from the intrinsic limitation of the
ARIMA forecasting models, when applied to the situation of significantly
severe structural change caused by the activation of the IMF's program, even
though intervention models are also applied.

As a result, it is required for future study to develop a set of structural
econometric forecasting models, which can capture the influence of the
structural change, at least partially. Considering the current situation of the
construction industry, however, application of forecasting models is inevitably
limited in their use, whether they are time series models or structural models.
Therefore, it is strongly suggested to rely on the judgemental forecasting of
investigators based on the comprehensive analysis of current trend of the
construction industry.

Based on the results from the short—term forecasts of various types of
construction orders, the following implications for future policy directions are
suggested: First, the stagnancy of the construction industry since the advent

of the IMF's bailout is not only due to a sharp decrease in demand for



construction activities, but also due to over—supply during the early 1990's.
Second, the construction cycle since the third quarter of 1999 is estimated to
be dominated by the recovery of private construction cycle, In particular
residential building cycle.

More specifically, in order to activate the current construction cycle, the
following two policy recommendations are given: First, in order to maximize
the short—term effect, construction investment from both public and private
sectors for infrastructure projects should increase.  The government, in
particular, should allocate its expenditure to complete the on—going projects
ahead of their schedule rather than to proceed new projects. Also, the legal
and regulatory environment for private investment for infrastructure projects
should be changed in order to attract more private capital into the projects. In
particular, the projects under consideration should be chosen on the basis of
profitability, removing the problem of low revenue and the difficulty of
financing.

Secondly, along with the increase in investment for infrastructure
projects, the residential construction cycle should be activated. In particular,
the discrepancy between the demand for and supply of housing facilities during
the era of the IMF's bailout should be taken into consideration before policy
measures for housing industry are designed and implemented. As a result, the
government should assist the participants in housing market financially, along
with tax benefits and deregulation for the construction and purchase of

housing facilities.
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