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Seuel BeAEY B9 27)0lE $ae] F WEel e ¥ Yozt L8 /9L HEaT
Zuolq A BE WE HEBL 7)E BRES FUCE A 04%Z ABHPO}, T T WEE
o5l Aelel] AA Sejsigon olskel7lo] ARBY 10079 129 16AFEE WEES A3 3

o A o rlr

ER °l—r°17§_ T deng nHgE 577t el 5 Sk ”Zﬂi 1997

| 3%t 2008'd AlA F8517] d2olA F&ol 5EstiA BAALR B odee
2008'd AA 89171 ZFolA fElvet F427HES eSS 25 KIKOZ: 3 3%
2 e E4ds AAdTh oleld S =] fsiA FE] 52 mie Fasitt

FelueEke] 2000 dt) $RE] &) AANe] 2ANSe AFEY, v=2e 7t 80%E AAISHIl L
throg dido] 10% W& AAsHEA S23 53t2 ZAE ] sttt ole}h 3, JA| =AU+
9 S FAEE) Sl E nlaEe, 2, dEAe £A4Z YT (Lees} Lee, 2011). 2B
EgY, f2, Qud So $Ee] B 24 0 AZS Selibe AA P TR BES AT
t}.

AEHES FA%e EPSE+= ARIMARE, A-HETY (ECM' error correction model),
EWMA (exponentially weighted moving average), GARCHE] 2%, ARIMA-GARCHYE] =
@ 5ol itk AF7HA S &0l #F AFE v AALEIS olEste] T2 d/ge, ¥/,
o /%2 B S0 B 540} AU TARIL B I AT olFolA Aok o
2 =W Moon (2010)& GARCHEHS o] 83te] 882 028191, Kim (2013)& FIGARCHE

3 A HS FEAS et Yok (Leest Lee, 2011). )23 A-RHS A 8l0A = 2 HE
=1 IM
Zﬂ
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¥, GJREY, EGARCHE & o|&3to] /9]¢, /2], 9/ & W54dS nlasgitt. Kimt
Kim (2012)2 /€8] &-gof &3t A AL 28 AHTS AT Lee 2 Lee (2011)= AR-GARCHRE
PG o] g3t Y/ g WEAS —Er*ﬂ,fs}gil:}. Lee$} Chun (2016)2 9 YdEALS 0] &3 53 9
43} A54Ee A5 Jang (2013)2 AP IS B vzt ih%Oﬂ et GAA 2 BAS
skttt Kim¥ Kwon (2011)2 AAIA7IA] 28 A3 S due)ES ettt Kwont Lee
(2014)& &3} vl AAG A2 9 25200 AES WE L A2} GARCH Ry oz BA59
c}.

B JFoAE AR-GARCHE 33} AR-IGARCHE 60% o] g3te] /] Fgg A/ i’%
AYsl= 23S Al sl _.7_}_4 %X}Eﬂ] gt 4oy BYE 3= T 853
S-S feElutEtolA Al Bol freE« 9/2e IEE RS RYE S8 ZoR Aﬁ ‘510% °=1
T3t

A/ /2 FLAREL 19999 19 1YRE 20159 129 3197129 17d7ke] 94 =8
E AAFEA7IE 7IFLE F AF2E Yol A8t fElvete] 82 v= Ry E At
o] st Aoz whadl AAA F§717H A 20089 9Y 13U RE F55F] A7 vd A
Fo] A&H ATt o] 72l FEo] o] vle B E o] A]7]E AlLsta A= Zlo] fu|7t
S Aow A7ZtE o] the F a28o2 hro] AnEgth A 25 19999 1€ 1YHE 20083 9
12%177}zu 3543719 ¥ A2 E, T HMH I2E2 20089 109 195¥ 20159 129 314 7HA] 265074
U A8 E AT FAHS B85 Zo] MiEAe] B ARl AHH = AR-GARCHE Y
7 AR-IGARCHRE 302 EM3}0] hm}ggu}

2 A7 542 A/ 35S d/2e FEE AWt At RYS Fop felvet B8 AA A
S THE 5 e FATH 7122524 &gtz gt

[oo

1o

2. AAE =Y

2.1. AR+ARCH=®¥3} AR+GARCH 23

A9 24591 F44o] ohizh Al 200] 3] A Bkl AEL W AR AI9NAIE
FF 2P (ARMA)S AHgalth ¥ dpoie 2A4e 1us st 471307 (AR) 2we A}
ST ER BEOIY 24, AN A9} 2 FEARE A7) vk B9 WEo] 2me WEA
= AWste B3l 3 3}‘3} o|F HAte] HEdS AWsts l H%H Engle (1982)2 ARCH (m) 23
g 4703k $Eol B8 =Y %S Ao) AR 23} ARCH 232 97 12]8 AR+ARCH (m)
2L vt 2ok (Park3} Kim, 2016).

Yt ::c;,B + €,
€t =1€t—1 + P2es—2 + -+ Pper_p + v, (2.1)

2 2 2
Vi =0tQt,0f = Q0 + Q1Vi—1 + *+* + QmVi_pp.

71 are FHolw N(0,1)0)AY +-RZE Wy 7Pg3tty. =3 of > 00]ojof =z
a; > 05 TSy oF sty A (2.1)3 o] v o] #A ghol A ghe |23 HEfel] 9J£E wf ARCH
(Autoregressive Conditional Heteroscedasticity) 23 olgt1 3ty WSA 077} ARCH 23S w=
) AL 54 (vie1, - —m) o]l ZE BAY T4 v = AXA Aok 2y A AR WEA 077}
ol W A9 FHo= oJEsittd ARCH B9 B4 YR HolAA BEe g840] 543 E
AR A == o] At}
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Bollerslev (1986)+= ARCH 23X 9] /¢S 7t2 QA3te] W= 2y
7] 9131 GARCH (Generalized ARCH) 28-& 271399th. AR+GARCH 23
4] (2.2)2 wpEd

ol =ao+ Z vt + Z (5jat2,j (2.2)
i=1 j=1

07} GARCH (m, s) 23 o] ©t}h. 2828 GARCH (m,0) 232 ARCH (m) 23 o] 9t} o7
A o > 00]oJoF BB E o >0, a; > 0, 6; > 05 wrEaof 3it}. GARCH (m,s) R&ANAY vi&
ARMA (max (m,s),s) 28] BJEHQ]- -rr/\]-?ﬂ-_l_l ARCH (m) 232 177} AR (m) 239 Feje} fA
A &tk & 4= oy, GARCH (m,s) E¥o] 543 JAA (stationary process)©]7] 93gt

[e)
e

oltf. GARCH R ¥9 B4 222 b33 22 2R 34X (conditional MLE)E 3t} A
(22)°14 07 £ veervi—z, 1S BEOITh BRA TL W vivg, - ,vrd] SEFSE
T 1 2
f V 71/ ) 71/ = eXp( ) f b 7V
(vi,va, -+ ,vr) g o= 507 ) [ )
oty WAL R f(vp, - 1) FEY 77 Z Wl AY FFHo| glenz
H 1 v} (23)
exp | —=——= .
i=p 2mo? of
2 FUgleles 2R FLFAXNE 3 b Wk 2PN a7 FAFEEZE 7HFE] o H
<+ ARNE ars AT T2 ARE7 el 222 7HsHA "k
v+1
(1) it )
f(at) = ” 2 (1 —+ t ) , vV > 0 (24)
F(i)\/(l/—Q)ﬂ' v—2
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o2 = oo+ a1Vt | + 107 4 (2.5)

MEAE ARsRen ke F85t o + 6
3t 23 o] IGARCH (Integrated GARCH) B & o]
V8 A4 0] SHED A4H § AYE SHAIT, BENE By N EHL AR LIGARH
(1,1) @A 4 (2.1)°1A vh=34 2t

[\
(=)

v = oay, crtz =ao+ (1 751)14 1 +510t 1s (

)
A7 ap > 0, 61 > 0& WF3H, 7|4 ar = FHolH N(0,1) oAU t-ExE w2fa 73t
t}. IGARCH 289 B4 42 GARCH 239 24 AW e vpgog olEOWD‘r
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23] H3A
GARCHEZ |} IGARCHEE AMeEdA 77F WA ned AL 2HeEhs 23olry. 1#iA
GARCH (1,1) 28l A& 247) wheF a3 +6; ~ 10]d IGARCH (1,1) 28L& 1&d= A
o] o} dukshd Wk, B ai461 ~ 10] HWH FdR 0] S| ghol AR 4= glY] wjE otk
GARCHY IGARCH E#e] AL SAst=tl o] Ia S8 AAT JE7E5AFS A
st 4l (2.1)2] 23t a; SHA AAL Ljungd} Box (1978)7} A3k QAR L2 3}, o] 3%
F7W, Ho + A7 Sgelnt o)n Q A4 FA%E a3 2t

S ~2
=nln+2)3 0 P
k=1

A7IM nd FEF, pr& AR (time lag) k9] 7130w st AR AHSHE AlRboltt. EE of
275 o4te] EAstEA #E Q AR AASY. FEV|E FARS Wol o]&H+ AIC
(Akaile’s ingormation Criterion) 2} SBC (Schwart’z Bayesian Criterion)& AR-3F3ith. AICU
SBOL H4ghe 2 290 $& 3oz Aeuth. 2 $AFS 02} ok

m]o 0

AIC = —2log(maximum likehood) + 2k
SBC = —2log(maximum likehood) + klog(n)

A7 ke B Agoln] n EESolTh
GARCHE 33} ICARCHE 9] o538 vl g 9314 25} 2419 MSE (mean square error) & A}
|3ATE S AARY EAAEE YeER)E MSES F41L 053 2.

n

_ 1 N2
MSE_nZ(OZ i),

i=1

0,2} pie AZF o] AA| AL A AT/ES uEty, nd FAF| ARE I (day)olth.
MSE+ 3ol &5 £2 2yo|t}.

3. 382 GARCH $3 233} 7
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ESL‘
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H oA AR2H g /e, 9/d 52 19999 19 198 20159 129 319749 179
g5 =223 HAFAA2E (http://ecos.bok.or.kr/)oA th&wtol AR} FH g

el 9
B ATAE A g 9/100d Fe LA W4 4/1000S A/dow BARTE AAF
$9718 1M or F ko r o] B4 gL 0= HuRyHane) st Ao Wi

_T[:__
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A/E8 & 4/ & A=RE Figure 3.10] Yepfidet. AlAIZE91717F 2 2008'd 99 13
ojdell= /g2t A/ FEo] Ao ghol= Aolrt gleut, Wah o] o= A& HshAl et
g AASEA7 Fole Fdol v=A Yebgth /“"fﬂ 2 2008\ 109THEE M=
AP I FE £2FO0r 7 AaE vHEske FEjolth /A #&2 2008d 9 AlAEEH 7
A7MA e 428 SeHEn go] AT 58971 &+ TE d/2e] SErn 238y =4 UEbst
020099 195H 234 Zaglov 20119 99§38 ABAVIE Qs AsArE g A&H )
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2013d 1978 #Zashy] AT 20139 547 thAl d/22 SEEY Wopnh. & =wolA
€ 9/28, 9/ 82 EHoR A7etA] ofa /< S5 o/2Rge] dAE AR 9
sto] /A FES d/9E FER TFske BYPS A7tk 222 SAS FHF|AE ARSI
t}.
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Figure 3.1 The time plots of won/dollar and won/ 100 yen exchange rate

A/ge e 9/ o] AARY
/995 9/ AREL BT AuAfRol7) ol Wl 0 wheA Uehiv S 4o W
Hala gJemz uAd AAGRE L] A dgel)t. H/qd TS '?ﬂ/‘j"?] e FdstauA £
A7 E olH FFAEE R3S} & o &3] AL 4] (3.1)3 22 234 9E (log returns) &

Al 7 HEsto] ARRF T} (Park ¥} Kim, 2016).

Bo + Bi log (Dlt);) +e (3.1)

2 (31)L A B8 (V)9 2aFAES 2 38 (D)9 2a4ER d9stelt 2ot Fig-
ure 3.2= 24980 Aoz HIH /22 Y/ AEE Figure 3.19 Ax59l= A% o}
£ e & Helrh

dl 2a4olEY 28] 2a4F A5 At wet WEAge] Yeeg 2748 o]@ikE 11235}
o] AR+GARCH (1,1) 283} AR+IGARCH (1,1) R3& A3l T nES um‘}aq FPo} 3
WA 717h, F AR 717 2% AR+GARCH (1,1) 23oAE 2593 a; + §10] 19 77H) AAHA
WE5hA] kol AghehA] 2 Aoz yEht AR+IGARCH (1,1) 23w B4tk 2149
AAN7F SARCR & E4S Ze BAES o7] il 24 F A5 9= A WEetA] oF
ARS3EA T} (Park 3 Kim, 2016).
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Figure 3.2 The time plots of log returns of won/dollar and won/ 100 yen exchange rate
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3.1.1. WA 7|7k B4

AR 717491 19999 1€ 19RE 2008 99 129717 3543702 9 LA E AR+IGARCH
(1,1) 23go g BA3I3tt. AR(p) 23 Aol poll et AR R} 9l 5 259 A7t ng
H 23 p'/BA5Y A7 AR ARS AR Utk (Said 9 Dickey, 1984). 3 WA 7] 7kl A n=3543
olBE 162} 2714 74 ettt B E AA A= AFEEE USR] e 2o E it
23] AYPEE o £ 2R AZs 4 (24)9] t2EZE AL Table 3.10 320 &gt A
4 A3E UEPA QLA Table 3.20 AIC, BIC, MSE 59 23 A3 A4 ZAFE Vet A}
ol 2k7)14do] EAs=A A8 A8l Ljung Box S 53 At a9 SHAS AR, =
B ooliate] E2AIT=AE AAB] Al ofd SHAHS AAFe] 59 (Table 3.2)0)gk= AF/IES
AMeatdct. AAE 2% AR+IGARCH (1,1) 232 o123} 2t}

v D,
lo = —0.00010 + 0.894 * 1o +
g<Yi1> g<Dt 1) “

€t :0-042t714 + UVt
=oa¢, of = 0.027v7_; + 0.97307_,

r_\d

10 ni °I

IGARCH (1,1) 239 49, a1 + & =0.027+0.973=12 Uepgth. o 88 V.o 2a595e
0.894u19] =] 38 D,° 271 50)8= ekl £ 9tk ARHIGARCH (1,1) 28 249 9/
2349% & AEEES Figure 3.30] Yehfgth thitRe] 7170014 AR+IGARCH (1,1) 230
¥ Sz el 9iet

Table 3.1 The Estimation statistics of AR+IGARCH (1,1) model in 1°% period

Variable DF Estimate Standard Error t-value p-value Variable Label
Intercept 1 -0.0001 0.00007 -1.78 0.0749
Dalprop 1 0.894 0.0162 55.29 < 0.0001
AR14 1 -0.042 0.0125 -3.34 0.0008
ARCHI1 1 0.027 0.00325 8.42 < 0.0001
GARCH1 1 0.973 0.00325 299.22 < 0.0001
TDFI 1 0.276 0.00905 30.44 < 0.0001 Inverse of tDF

Table 3.2 The Fitness statistics of AR+IGARCH (1, 1) model

Fitness statistic

Ljung-Box test : Q (18)

period AIC BIC MSE >
a p-value a; p-value
157 period -28191.9 -28093.2 0.0000245 9.41 0.9494 19.10 0.1289
gnd period -22905.8 -22792.8 0.0000262 12.95 0.7945 17.20 0.5094
0.050 Yen

-- Predicred

o.o030

o.010

-0.010

-0.030 |

-0.050
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Year
Figure 3.3 The time plot of log returns of Won/Yen exchange rate and AR+IGARCH (1,1)
estimated value during 1st period
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X
= WA 717091 20089 109 19FE 20159 129 31¥7HA] 2650709 4 A2 E AR+IGARCH
Atk E WA 7|7HA n =26500]22 AR EEHAEA 14x} 217 AAE7A]
. A= AFEEE TSR] 3= ZAog Uit 28 APEE o =9 Ao

A7yl Al (2.4)9] tREE ARESISITE Table 3.3 FR X &3t A4 A4S Uepdch Ta-
A AR AAE JEpgITh Al A7) gl AR A

871 $18 Ljung Box &3l A} a7t 59 1131»: 7Wdg AR 2AF olE4ke] EAst
A5 AR A a < ARz BT olgi: AFIHEE Adsidct. AR AT
AR+4IGARCH (1,1) 282 vz} 2t} 97|14 a = /\1; =3ojw FF 0, B4+ 10 FEHgo))

E3®
Lo
dt o
ot
031

—

Y; D;
=1.031 % lo +
Yt—1> & (Dt 1) “

€t 20«121t71 — 0.033&75 =+ v

._
o
[

/N

Uy =00, U? = 0.031/?_1 + 0.9703_1

o] 717l A FLY; & B4 A ES 1.031019] &2 B8 2+ 9ER YEHE 4 3tk AR+IARIMA
(1,1) FAHA 4/ =23 FoF &8 AEZE Figure 3.40] UYepigict. g8 #HFAo] A43d
2008 10-11€¥0ll = FA X 7F Z F Qo R R 7)1 7o A= k7 B4 F A o] F 9t AR+IARIMA
(1,1) 23og 20169 19195 E 6¥9 30971x9] 9/ 21 595 38 &3t Figure 3.49]

Zo] yehligla Al 23 #9883 vlusiyinh. o571 0els E47103% Zo] AR+IARIMA
(1,1) 23 FAgko] oM 4 FH o] | F2o] Sl

Table 3.3 The Estimation statistics of AR+IGARCH (1,1) model in 2% period

Variable DF Estimate Standard Error t-value p-value Variable Label
Dalprop 1 1.031 0.0128 80.68 < 0.0001
AR1 1 -0.121 0.0140 -8.59 < 0.0001
AR5 1 0.033 0.0147 2.22 0.0267
ARCH1 1 0.030 0.00338 8.97 < 0.0001
GARCH1 1 0.970 0.00338 287 < 0.0001
TDFI 1 0.284 0.00995 28.89 < 0.0001 Inverse of tDF

Yen
— — Predicted

0.05

o.00

-0.05

-0.10

-0.15

2008 2009 2010 2011 2012 2013 2014 2015 2016
Year

Figure 3.4 The time plot of log returns of Won/Yen exchange rate and AR+IARIMA (1,1)
estimated value during 2nd period
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4. A&

A/ FEAEE Ul 7P Bel f55E A/98 FEAEE A RPS AT
th B AfoA = ol FEAEE BH3 T uf T3] AHgste E579E (log returns) FAo
HEslo] /< Fgo 2asdES /28 EaLdER AYsgn. 3L 389 e W
o

gul [s)
S 2 Ul AR+GARCH (1,1) 287 AR+IGARCH (1,1) R@ o8 BAste] nlwsty 39l
U AR+GARCH (1,1) B34 E#«l ol 10 7719 BAAE WA kol AR e A
2 Ueh} AR+IGARCH (1,1) 2392 AH83k5th S38x852 19999 19 1¢93E 20154 129
3147HA Y] 17d7 GEARE AAFEN7I7E AIFE 717HE SAe® F 7)o g vro] 48K
o} u= glHEH AL SR AP o2 ubaket AAIF F§9] 7] 20089 99 1397 E FHgo] F
S8kl 22 3 99 309 71 g WE Aol UF A3 AmelA AlQsta B4 Zlo] w7t IS
Aoz AztE o] F 7|7t 2 o] At R okth. AWMA] 7]17h2 1999 19 145 E 2008 99 12¥
74A)9) 3543709] YWRE BAEGT T WA 717HS 2008 109 192E 201549 129 314714
o] 2650749 YBARE BAFYL F 717 5 247 AEE AR+HIGARCH (1,1) 23 33k
AAZHE vas] 2 A3 B R HaFAo] Hirh B A A/9y e A/ el
ABAL o =3l LT YL Aoz Ay

g A5 71 AAl, A, A, 23 59 B2 Hopll dFE FE F8% IAE NEHow
T4l ThAoF & Rofoltt. po g B AFolA ARE3H AR+IGARCH B3 olele] thE thst =Y
2 FAst] nad et e Aor AZHEr. =3 /2 38 4/FE FEolt A/ (
=) 3 S0 IAE EAFe A7 © of & Aoz A7t}
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Abstract

The variability of exchange rate influences on the various aspect, especially eco-
nomics, social phenomenon, industry, and culture of the country. In this article, time
series model that won/yen exchange rate can be explained by won/dollar exchange rate
has been studied. Daily exchange rate data have been used from January 1, 1999 to
December 31, 2015. The daily data divided into two period based on the world financial
crisis, September 13, 2008. The first period was January 1, 1999 through September
12, 2008 and the second period was October 1, 2008 through December 31, 2015. The
AR+IGARCH (1, 1) model has been used for analyzing the variability of exchange rate.
In both first period and second period, the estimation of won/yen exchange rate are

somewhat underestimated compared with the actual value.

Keywords: Exchange rate, GARCH model, IGARCH model, time series model, vari-
ability.
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