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Dynamic Associated and Asymmetric Analysis of South Korea
Dollars and Japan Dollars Exchange Rate Volatilities:
An Application of the Bivariate EGARCH Model

Wann-Jyi Horng
Associate Professor, Department of Hospital and Health Care Administration, Chia Nan
University of Pharmacy & Science, 60, Erh-Jen RD., Sec.1, Jen-Te, Tainan, Taiwan.
E-mail: hwj7902@mail.chna.edu.tw

Abstract

This paper studies the relatedness and the model construction of the Korea dollars and
the Japan Dollars exchange rate volatilities in New York market. The study period is from
January 2000 to July 2008. Empirical results show that the relatedness of the U.S. dollars and
the Japan Dollars exchange rate volatilities, we can construct an bivariate EGARCH(1, 2)
model with a dynamic conditional correlation (DCC) to analyze them. The average estimation
value of the DCC coefficient for these two markets equals to ﬁt =0.2876, this result indicates
that the Japan dollars exchange rate volatility positively affects the South Korea dollars
exchange rate volatility. Empirical results also show that the Japan’s exchange rate market
does have the asymmetrical effect, but the Korea’s exchange rate market does not have the
asymmetrical effect. Based on the paper of Engle (2002), the bivariate EGARCH(1, 2) model
with a DCC has the better explanation ability compared to the traditional bivariate GARCH(1,
1) model. The evidence suggests that, for examples, the exchange rate investors or the
international found managers in the decision of the exchange rate market, they also need to
consider the risk of exchange rate volatility, and the relationship of the different foreign
exchange rate markets.

JEL classification: C32, C51, C87, F31
Keywords: exchange rate return, dynamic conditional correlation, GARCH model, bivariate
IGARCH model, bivariate EGARCH model.
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RJER, = ¢, + ,ifj“ RIER_; + jzz;;ézj RKER,_; +a,,
RKER, = ¢, + ;(plj RKER,_; + jzzgozj RIER,; +a,,
h, =ay,+ a11312,t_1 + Buhy

B 2
h22,t =Qy tonad;, t+ 1821h22,t—1

Qi =70 T 71P1a t 72801484 / hll,t—lh22,t—l » p, =exp(d,)/(exp(q,) +1)

h12,t = P \/E\/a

=Y b @y P 2 P
e 0.0153 -0.0224 -0.0665 -0.0450 0.0626
(p—f) (0.1784) (0.0015) (0.0040) (0.0421) (0.0140)

2 P (21 A7) P D2
(B 0.0296 -0.0784 0.0076 0.0914 -0.0039
(p-fH) (0.2511) (0.0005) (0.7357) (0.0000) (0.7602)
31 Ay aqy B Ay ay
(8 0.0106 0.0836 0.9164 0.0117 0.2298
(p—f) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
= B 7o 71 72 v
[ 0.7702 -2.1545 4.1670 0.1252 4.0280
(p-fm) (0.0000) (0.0000) (0.0000) (0.0002) (0.0000)
=2 2 min o, max p,
CR7a 0.2926 0.0623 0.6928
(p—fifi) (0.0000)

ﬁ%t S (D) pffi<a FABH (a=1% > a=5% > a=10%) -

(2) P AR¥2 B xfmin S dicid 3 L, =—494. 4965 -
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4.2 BRIERA VE eI

[ [~ VDTS 5 l’#ffrﬁréﬁﬂf £5F 8 IGARCHAS 2| ﬁiﬁ‘l‘% >R L jung-Box i AR V=R
2 AR T ﬁbfaﬂg‘[ BERE EI?WE'E;% » PSR IHY LB (5) = LB (25) VAR ¥ER
2 FOQRE PP LB? (5) % LB® (25) VAZYE R 4 FiQh VPR S 11 41 > ViR
f'%ffﬁffﬁ'%i??@é (ST “S@E IGARCH(L » 1)@3'@;:@1%7%%gagufw%g D EEIR0
LR A BIRE ff;%ffrﬁlré}gj/ SHAFENIGARCH(L > 1)L E =1 AmvEgR s = ) 2Fi 0 ARCH

Tl o PRIF R TRl S -

ZEE A A Q
L-Bifi & LB (5) LB (10) LB (15) LB (20) LB (25)
QR £l 5.4999 9.5427 13.1968 15.5188 16.6653
(p—fifi) (0.3580) (0.4815) (0.5871) (0.7460) (0.8936)
L-Bft  LB%(5)  LB?(10) LB2(15) LB?(20)  LB?(25)
QR ET & 3.3535 9.8580 13.2557 15.8979 18.1258
(p—fifi) (0.6457) (0.4530) (0.5826) (0.7229)  (0.8370)
ﬁ:‘;t Cp-ffi<a R (a=1% » a=5% > a=10%)

Fe 9~ fET ST VeSS -S58 R IGARCH(L > 1)

IR Y Q A S T Py Q Al
L-Big®: LB (5) LB (10) LB (15) LB (20) LB (25)
Q& 6.7610  10.8247 20.9157 246132  33.2249

(p—fifi) (0.2390) (0.3713) (0.1395) (0.2166) (0.1255)
L-Bfwt  LB%(5)  LB?(10) LB2(15) LB2(20)  LBZ2(25)
QR £l 2.1915 2.8084 5.2094 7.6342 8.0319

(p—fifi) (0.8221) (0.9856) (0.9902) (0.9940) (0.9995)

ﬁ:‘;t Cp-ffi<a FAHE (a=1% > a=5% > a=10%) -

%10 ~ €5&E! IGARCH(1 » 1)/ 87E58 54 iy ARCH F5F A5 <
FIEHSIS LB (5) LB?(10)  LB2%(15) LB?(20) LB?(25)
QGEFHE -1.2949 -1.4520 0.3282 -0.4478 0.5174

(p—fifi) (0.1955) (0.1466) (0.7428) (0.6543) (0.6049)
JE WY LB2(5) LB?(10)  LB2%(15) LB?(20)  LB?(25)

QEHEN -0.8274 -0.0176 1.0456 -0.1258  -0.4134

(p—fifi) (0.4081) (0.9859) (0.2959) (0.8999) (0.6794)
ﬁﬁi: D p-ffi<a AT EEE (2 =1% 0 a=5% > a=10%) -
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# 11 ~ €58E1 IGARCH(1 » 1) V48352 iy ARCH 3550 1V F At
I 539\7“ Tsay FA#E R0 50504 Tsay Figd
S 0.8028 S 0.4114
(p—ff) (0.7672) (P-fif) (0.9981)

ﬁ Cp-ffi<a FABIE (a=1% > a=5% > a=10%) -

- &5@E] IGARCH =4 U 5 SRV B p7

E'”‘l_ﬁi'ﬁ“[',r IV E5@E!l IGARCH Vs 3; AT e g
L gﬂ TRl ,ﬁﬂiﬂ\ EHPAREN T B G > [¥IN I Engle and Ng (1993)
X i’-*ﬁ*b%i Jfgj\ | B 5@%&"* %fﬁa&%ﬁi(dlagnostlc test) » SR
4&;1‘_7%[ “Jl %4—#1 £ 4L - Engle and Ng(1993) 2 E5 FIJH IR Rgtoig

SRR (R E T Y (@ [ 0)? oy = (h (v =2) /)M (R A B
EJ?E[J@?“HI’ PP AR et PR R [V @2 bl & g Presr
E

(1) % '] & i <E(Sign Bias Test)

(@ /o0,)’ =b, +bS , +e > (15)
(2) FIHER f’ﬂ?‘{f@%iﬁ(Negative Size Bias Test)

(/o) =b,+bS_,(a_ /o, )+e (16)
(3) 7% [ri U (Positive Size Bias Test)

(a /o) =b,+b,1-S )@, /0c.,)+e (17)
4) ff fffﬁi(Jomt Test)

(a, /o)’ =b,+bS , +b,S ,(a,_, /o, ,)+b,1-S )@, /0o )+e ° (18)

sy, B AR Tg.f[’at <O - JIS =1~ VHIE 0

Pl 12 At ORISR s puRg U S SR U s e e
A SR AT £ (I)Iiij‘y’ﬁ[ﬁr] ﬁﬁif[[tﬁj\@%(az 10%) ° (Z)IiFﬁEH*" l't']iﬂﬁﬁ
EIETH (o =58) © (30T I AR (LA ] IR (o =10%) « (T TR b Lugft
B Ca=10%) - BHR 77 lfgé}i@gﬂfﬂ\bﬁﬁﬁiﬁ%’E“" (D7 [T
EL TR (=10%) = (2)7% P17 (R 5 T3 (o =10%) = (3) 7 D7 (Rl T
HIIEL T4 Car =10%) - <4>i3§apﬁﬁﬁt 7%?%(06 “10%) « [P SPERCL AG R )
U 5T 37 sk ] B RLE F ) TSP G iR TS0 VR AL S ] S
Fg e
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%12 ~ IGARCH(1 » D 7 A &

PRGOS SRR AR ARG FRE
ek mE EEE RE
Pkt & 1.2687 5.3594 2.7285 2.3978

(p-ffi) ~ (0.2601)  (0.0207)  (0.0987)  (0.0663)
WX MR PR CEER R

ThsE WE AT ERE R
FAfEt & 0.0402 0.6752 0.8126 0.7453

(p-ffi)  (0.8411) (0.4113) (0.3675)  (0.5250)

ﬁ%t p-ffi<a FAHFE (a=1% > a=5% > a=10%) -

* PIRE IR T SF@E EGARCH BLE[==H AR BT 80 i

6.1~ FI*JF“ I A S#PY EGARCH HUE T2 G =

|k [/q%if A AT S TR %8 0 GARCH T;FIJ#ﬁET I i ¥ R
AT Eé UL WY - AR 7S PR 7 E AR EGARCHCL - 2)
ﬁr*:fj]%"ﬁrjl E [[E'IIE ﬁ“‘:laj,i@ﬂ 5“ ﬂ\j‘b lzti:} jg,;w;%';-prljﬂ J‘}i)ﬁg "F[ ﬁiﬂ:{uvp_‘\ :

RJER, = ¢, +Z¢l, RIER,_, +Z¢2JRKER +ay, (19)
RKER, = ¢, + Z(oll RKER,_; + Z%J RIER_; +a,, ° (20)
3 =
Ln(h,,) = Zah \/K ial[illﬁ —mul+ B, Ln(h, ) > (21)
hy,, = a,y + ozzlaz’tf1 + oy + 051'131214 ’ (22)
Ui = Vo + V1P + Vo8y 48,y Ny gDy
P =exp(a,)/(exp(a,) +1) (23)
Mgy = PoaMuse Ny > MU =23V =20((v+1)/ 2) (v DI (v/ 2)V7) > (24)

i1y, >0 R SRR LY o, <0 A ERESHEL - a), F a, FVIH 4B Student’s
S EESFIT ¢

7 A | SR EGARCH AL [ [fl E'J(l9)—(24)*“?%5]‘ FIES 5T S g 5 550 s
F P Féfs‘é’fﬁ‘[‘ifﬁféﬁ’%ﬁ}ﬁoi[’ﬁ.?f~ b (1 T3 I = AL T A
(it ORI o 4 I BT R R ot b B VB ST SO SR IS0 R
Ew  RSHEORTILE - REUCTRRR A4 o IR AR, 503 R ) il

B 7 O AP SR BGARCHCL > 21 b » 31 (it b 4 13

iz 13 m@*?ﬁﬁzlﬁliﬁuﬁ & S5@HrEGARCH(T » 2182 VWF 1 [FLIEI‘ELJ?]LF%J  H e
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VAR RL T ER + KLY | PR ALY S B b« RO P
4 5757 L R P S HRRLY B (R TSR s O - R
S (,,=0.0682) o =" [ENGI ST I s pL s D BN 0 S50 Vs )l Bl % i 1
[IEY 2% (4, =-0.0845 = ¢, =-0.0461) ° T 7 §T 5 7 I pas W ghsk - 0 2] mg}fg By
(9o =-0.0223) » | Tii7 jT5 7 IV fissf I pOTh - WIIURYEE (9, =-0.0769) - &' i
T VR E A SR T R R B TS - (0, =0.004T)UEYEE o b)
= T FUR TS RSP BRI U ST WP L R BB TEAT R R
YA S E RS - (,=0.2876) » = EAREERRETH T EY 00 SR IR0
7 [ P B RL [ BRI 50 ST RSP R > SRL IR PORYAT o R Y
s RENEE (AT IRELD L@ IGARCH(L » IDBLS Ui UL 55919 o

PV RRRT N = B A E [ 50 S s iy P R Al RPN 50 SO0 R Py o 1R
A BT (A B DU« PP BB [V 41ty + By =1 > (7 IGARCH
P 2R IR I8 0] EGARCH 5L 19 R G5 (I = Pl A
(likelihood ratio test) #fH#1 > & fﬁ@{ﬁ%ﬂ@ﬁ EGARCH F8LE] » (=4 817 FIiE 5 [ A1
A== ST EGARCHCL » 2)PLRT M F T TV 0 S5 BesAeseiilon S0 S0 ey P pl i 1
PO - (HRSRE H E  RRER (U ST TR - g
e A IR TS v i g N SR S ! AN e LTS S T
FOE B o [N > PORERETAEIEY S92 EGARCH(L » 2)MBIRLIFIE X I FAREL
AR GARCH(1 > IFLR e =1 ¢ iRy -

< 13 - FUfEE 5 HEIHEY 5@ BGARCH(I » )M 1 St

3 Py D Py P, [
fRia 0.0099 -0.0223 -0.0645 -0.0461 0.0582
(p—fm) (0.3856) (0.0018) (0.0013) (0.0287) (0.0182)

2 P (21 @iy P D
CR7a 0.0381 -0.0769 0.0087 0.0947 -0.0037
(p—{) (0.1301) (0.0010) (0.7065) (0.0000) (0.7767)

2 g et} ) ay, ,
e -0.0467 -0.0625 -0.0375 0.0124 0.1320
(p-fr) (0.0001) (0.0810) (0.4738) (0.7369) (0.0135)
= B 22 ay B
tR3's 0.9451 0.0096 0.2271 0.7729
(p—{) (0.0000) (0.0000) (0.0000) (0.0000)
=Y 7o 71 72 v
B -2.1714 4.2098 0.1105 4.5607
(p—f) (0.0000) (0.0000) (0.0002) (0.0000)
2 2 min p, max p,
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e

0.2876

0.0698

0.7413

(p—fif)

(0.0000)

ﬁé‘f t(Dp flica FAEH(a=1% > a=5% > a=10%)

(2) p A2 B~ minadiiE 2 L, =-468. 1410 -
2[L,-L, ]2 & 5 52.711 -
() 1o, (B)=T.7794 > y2 . (4)=9.4877% 42 (4)=13.2767 -

BHAd RE 4
62 FUEAS (AL

* LB?(5)= LB? (25) Ay 1 ) THQAs PPl
- p[ilﬁ%lwll%rﬁ%ﬂ =

O 125

S2[L, -L PPREF = 2 e

/ S58E EGARCH BLE |V BERA Z 8 7
ERE I [F ’FE‘F%J T EPAGARCHISELY Sl o+ /L jung- BOXE%JJF—?_@‘%% MASETR
2R \,1”’373 R IZSAEIRE o 419 LB (5)Z LB (25): Vﬁ#’ﬁ%ﬂ?(ﬁﬁ%ﬁﬂfjﬂ'@

]

S AR

S

I(:FJ{‘D ’

A=
) *FJ,FI I ARCHESA 5 7 fli

A RTER

%WHIV%’ﬁ%ﬁwrﬁiﬁwFﬂrwu'wﬁwff» FRIF= > IS (4 ARV EGARCH(T
DMTOHERLE! £ -

% 14 ~ L-B Af-EGARCH(1 » 2) 1/ g3t

AT AT Q At

]

e —

AERESE LB (5) LB (10) LB (15) LB (20) LB (25)
QAT E! 2.8488 6.8374 12.5115 15.1839  16.0667
(p-{i) (0.7233) (0.7407) (0.6400) (0.7658) (0.9128)

FIE TS LB*(5)  LB?(10) LB?(15) LB?(20)  LB?(25)
QAT ! 6.5798 11.6297 15.1528 17.8906  21.9035
(p—fifi) (0.2538) (0.3106) (0.4405) (0.5946) (0.6413)

(=R LB (5) LB (10) LB (15) LB (20) LB (25)
QR £ 6.4219 10.4429 20.5008 239714  32.5859
(p—fifi) (0.2673) (0.4025) (0.1536) (0.2436) (0.1417)

R G0 ST LB2(5) LB2(10) LB?(15) LB%(20)  LB?(25)
QR £ 2.3198 3.0277 5.3314 7.9579 8.3905
(p-{i) (0.8034) (0.9808) (0.9889) (0.9921) (0.9992)

ﬁéi: D p-ffi<a FA B (a=1% > a=5% > a=10%) -

15 ~ L-B 4 -EGARCH(1 » 2) I/ #5295 54 iy ARCH 350 A <t

FIEY SIS Y LB?(5) LB?(10)  LB?(15) LB?(20) LB?(25)
QHAFFEl -0.8805 -0.8942 0.2208 -0.0412 0.7319
(p—fifi) (0.3787) (0.3713) (0.8252) (0.9671) (0.4643)

R I LB?(5) LB?(10)  LB?(15) LB?*(20) LB?(25)
QR £ -0.8663 -0.0728 0.9905 -0.1541 -0.4298



(p—fifi) (0.3864) (0.9419) (0.3221) (0.8776) (0.6674)
ﬁ:t p-ffi<a F 7B # (=1% > a=5% > a=10%) -

< 16 ~ S5@ErEGARCH(1 » 2) V#8332 iy ARCH 351 [ F g
FIEVE S Tsay Fhad @ i Tsay Pl
AR B 0.8490 AT E 0.4329
(p-fif) (0.7011) (P-ff)  (0.9970)
ﬁ D p-ffi<a FABAFE (a=1% » a=5% ' a=10%) -

%17~ EGARCH(L » 1)V 7 &7t

PR R pRRR CRER %A
VEE T AT BRE RE
Pkt &l 0.0683 3.8332 1.6351 1.3988

(p-ff)  (0.7938)  (0.0504) (0.2011)  (0.2413)
AT FEERRL PER G DHERR A

VEEE L EE T B
FAfF £l 0.0163 0.6204 0.9390 0.7698

(p-ff)  (0.8984)  (0.4310)  (0.3326)  (0.5109)
ﬁ%t p-ffi<a FA B (a=1% > a=5% > a=10%) -

S \,%:L[:IFE%

FPHRLIE |V SIS TS T30 T RO T B - PR SR
FBF1 2000 F 1 FJ 3 [1Z 2008 & 7 5] 31 FIAYFIER] o Bash il B3R 51 >[I 0350
SR IS VSRV IS SR T BPATE 2P SO SRR IS I R
I 'I}J A T‘jéﬂﬁtlﬁ[{fﬁ'ﬁﬁ V&5@E EGARCH(L » 2)fiF] - = i fe ey o
JAHRRIESS ARCH 3PV AR ERAT (R [T LRI SF@EH EGARCH(L » 258 %
BRI T PRIV FEPERL (Y PRI X PHATRELY S22 EGARCH(L - 2)f5 2]
RLEEUIEREFFATIHD <A@ EL IGARCH(L » DFUEIRES! 2 FRRYFE ] o HORERRIN -4 ) iy
1 PR R PR AT R e Hlﬁlﬁ[ﬁ(m =0.2876) £i.L E‘Jﬁﬁlﬁ:’l“*”m{ﬁE'[E“EH\
T B RL T RY R T SIS O - lﬂﬁ%“%{p’@@@%?&éﬂ ~ IR E A
FEFFEH AR Y R - T R PR e SRR ke
IJFT;J‘T”
AN PRSI P T L RER RS P P B T RS A
I%EJ Y EFEN EGARCH ASLETHET » [ RYAFRERT SRR P Y P *“JT D UUITEES

_‘4\

TG SR R g ’ﬁeﬁ? [ B RCYER I (1 2Aa Rl GARCH pofbi ] -
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