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<G 1> wElag dolE 3
717t KRW Rate

ZCR FV DF Fwd Rate
Spot 1.705 1.00000 1.00000
0.5d 1.768 1.008783 0.99130 1.7358
1.0d 2.160 1.02160 0.973886 2.5003
1.5 2.709 1.04088 0.96072 3.7332
2.0 3.248 1.06601 0.93808 4.7490
2.5d 3.648 1.09377 0.91426 5.1236
3.0d 4.056 1.12682 0.88745 5.9434
IRS3y 3.912%
717t KRW Floating Leg KRW Fixed Leg
- CF PV CF PV

Spot
0.5d 87,755 36,902 197,751 196,031
1.0d 127,096 124,410 198,838 194,634
1.54d 188,735 131,322 194,451 139,935
2.0 241,408 226,460 198,838 136,526
2.5 260,450 233,121 198,338 131,791
3.0d 302,123 268,121 198,838 176,460
Total +1,125,430 -1,125,430
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Al ¥MEae]ld w3l Cross Currency Coupon Swap, ©1FE3HF HEad| HE
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<E 2> B3 HolE =3

7174 USD Fleating Leg
= ZCR | Fwd Rate SCF FX Rate WCF Pv
Spot 1.705 —10,000,000 1,080 -10,200,000,000| -10,300,000,000
0.5 1.768 1.736 877,756 1,020 39,010,788 37,328,319
1.0d 2.160 2.500 127,097 1,010 123,367,947 121,661,364
1.5 2.709 3.733 138,736 1,000 183,735,364 173,152,766
2.0d 3.248 4,749 241,404 220 233,990,326 211,374,464
2.5d 3.648 5.124 260,454 930 255,245,354 211,330,478
3.0d 4.056 5.943 302,124 970 293,060,013 240,323,625
3.0d 4.056 5.243| 10,000,000 970 9,700,000,000 7,971,026,603
CRS3y 2.009% Total -1,276,801,830
S KRW Fixed Leg
ZCR D/F WCF Pv
Spot 4,100 1.0000 10,300,000,000 10,300,000,000
0.5 5.074 0.9756 -103,164,012 -100,649,223
1.0d 5513 0.9478 -103,730,847 -98,311,430
1.54d 50919 0.9174 -103,164,012 -94,646,209
2.0d 6.332 0.8844 -103,730,847 -01,744,518
2.5d 6.542 0.8534 -103,730,847 -83,525,569
3.0d 6.756 0.3218 -103,730,847 -85,241,376
3.0d 6.756 0.3218 —-10,300,000,000 -3,464,079,795
CRS3y 2.009% Total +1,276,3801,830
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w2 & Atk
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A7ANMAX, | =X _ | —X,_,0li AX,_,=X,_,— X,_solth o] F I FAUA AN E
oA B, =07F @2 A9 A5 7Hde] |k A9 AAL F7HE Augmented
Dickey-Fuller & o]t}
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sgom 0o 2e ¥ 19 A4L 9o Ay
E
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Granger A7BAE o 2 =eol os 2HAG. 4 @A
Hyi = fo= = £,= 0

B AR Yo el X9 8RE 2dlad 2tos sl 4 (DA
Hy: b= 6= = 6,= 0

FrHdE Xo WaIkbrh Yo WEkE xifskA] fets sHdelth o] M g
AR F-AAe ) o]Foldnt &, A (6)F (7)E #H A2 OLS) ] 2]
AEle] Akzmdo] gL we] 9A AlFFunrestricted sum of squared errors: SSEur)

Al 2E el dlEl b = 0% ej = 021 AdzAsldllA 2 A& FAHst] Ak
07 AFFrestricted sum of squared errors: SSEr)S F&r}. o] ul Granger
AAE Ag F-BAZEL G2 2.

(SSE,— SSE, )k

=

1 C. W. Granger, "Investigating Causal Relations by Econometric Models and Cross Spectral Methods,”
Freonomeltrica, 1969, pp.424-~-438.
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o] BAFE £ A{FE7}F kolm #R9 AFEIF (n-mel A FREE
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fol Bkl F71E #AY &4 o5FE ZAH FledtA ste o2, oW g
(unit root) AW Ho] o] &ALk EekA AAE X, Y71 32 HUvd 23 27 %

T HAA 7} EAg e Aolnt. mpepA A o5t wolEE A ¢a Eﬁﬂoi B
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Aol Monte Carlod-7ol 98} Engle and Granger?d &R

3 d
H AAGAE T g2 S e B ALY AY AT AFEAA AHEHE olE
& A

Pa

L4

nd

Z1

dh ol mlm

! He

£ dd @ Mook

=
[e]
i

=
Johansen 7%

| 9F F=AANY HElAgdo] =2 Ao BeA
Johansen®] F3% AAL Dickey Fuller?] w9 ZAAS tplzke] He= g3 Ao
=2 olslg = 9ok =, ADFAACA AR(DIAHL ddAAE & 2
T ol = "9HT& e A fAEA oAl tEAAEEE b
VAR(DE ™ o]& vh&d Zo] 4% 4 YU

2K, Y7 #HEE R X Y A7 1A ey [(DAFERA Y, = B L0)e] FOE X YO AR F
A8 goltkm @,

3) Johansen, 5., “Estimation and Hypothesis Testing of Cointegration Vectors n Gaussian Vector
Autoregressive Models,” Econometrica, 1991, pp.1561-15680.

4) Johansen, S. and K. Juselius, “Maximum Likelihood Estimation and Inference on Cointegration - with
Applications to the Demand for Money,” Oxford EBulletin of FEconomics and Statistics, 1990,
pp.169-210.
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(8)

2 (@94 2 Y (Rank)7l 00]B(E, 7 EF Jo= A ddd) 9 EE 74
ALEL &Aoo dv = 9 Yo7t nold ¢ BE PAAIEES A Aol
gk oold o Hyok r(0 < r < mold 7Y o AYAJ 0] A BHA], = eolle F
AL BAE zZA vk Johansen AANA AF7HEL FHE @AY U eAlET 2HA
U 2 Zlo)n, §-=H](Likelihood Ratio : LR)IFAZAIGFGFOR AL 712 =
B oARBE HAAHe

)]

where, : LR (Eigenvalue)
T : #=H

3

sARTA S BETl B9 Jhd o el BebgHel AAES ARe

49 AAGE BHE F AATgeY 20A AAGE AET o BAHE EAS 9

F o9tk g F oA Aol FAE AN A AP AR WFE AL T

Apole} g7lHlel Aol et dng YolwelA Hek olee A o

4713 wRwAe et Aush 973 SHAS BAlA ek 5 ok
S

Lo

oo B & &
:C.’L—l}'rll‘fioﬁ

—_

W E QA A 23 o] (Vector Error Correction Model: VECM)S Z]EAel AdL 3 A)H
NH E o FAQ AHL PR JHe Ao dioly] Wil FrigdHoend
Bl o] o]&ol dR7} ANl A AlHd Btg e Aotk metd HYHgo FEHH
of ©7]13 el #ATW Uehlle 13 AREYTHE teA gy #9S 24T 5 9tk

e eard g 54 sEalevel st aAbdwlaE FA A4 el £34st
o BAst=d 9ok gRkgdem FEHssE A™Y 1A AddHaeqdd By s
T2 AW AAE At o siHHY 979 2AHRA S diZstr] Hele A
Hygo] 7o R AlgHch o)u QAR FEHST EREe AL FEHE0]
EZAQthE AL HARZ sled o] AR F13 A2 FEHSE] AEHozE (1) &,
172 AR5 A Holgtx o]lEe AygAT2 (0 olBi WEHQATAHEYJ AlEHE =
T Es e AEE HAA Ede Aol wEkd WH AT RG] AlAsE A
TEHeEe] AR FdE BTl ALWHPTS ool A7F A EHE FAsA o
W =Ee] HA 079 5*7‘1]7]' wAEln] o SEWaevkS AlgslA 5™ dgol ) AA)

Engle and Granger(1987)+ o]& & AR H ool FHE AIdE o]
Granger Representation Theoremd] &]&] o]23 o2 Huzxlgd S Sogl v} 9o} FFE
AN d= F HE o YF HEHLATARY L S TR = -

5) Engle, R, F. and C. W. J. Granger, "Co-integration and Error Correction: Representation, Estimation,
and Testing”" Econometrica, bb, 1987, 251-276.
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(10)
Aold = Yo X3 BABAE deEils Agoln] & Ar@@RoIA olEWG BE
A7) oRe] BASEEAADE Yl 202 09 o W5 v gl o
Aoz Fasels dHE Usit eAeHRge #9oAE Ushle B %4 5
Z0% ( ob ARBE (OB BA6 shiel weel 3T 9
o, FEWIL 2 At FNAA FADA B ANE AA LeAA FAA 48
Ao B ol o7lHE BHYY EARS AT+ doks FAe] 9

Az 47w

X Swap Rate 5L #h0100] Felaoll A A8 G o1 5 ddaA g g
2 Fe99e AReRe 9d 24S WAL B0 AW RARE 98 A4o
2 3A% 94 % A% F40 0@ eAdel 44 FEE SRek] A8 WH oA

=g ol gakel Bajaiorl.

il

1. FX Swap Rate ADF ©$ & 7246

A9 Swap Rate AAIE dHolee] A$-= ADFFE shollA t-FAgke] 5% =77
o] AR 12.86] 8} ZA FAH rt}a} g9j2o] TAFGE AL ANk 9
o] AT AAY ArE £

<¥ 3> FX Swap Rate ADF &@¢2 71#A
AFXSR,= oy + 51 FXSR, | + B AFXSR, | +33AFXSR, 5+, AFXSE, o+ 3AFXSE,_,+e,

S ADF-ZA17 o A A (Crgt;;al Value) .
D(FXSR) -0.683546 -3.4380 -2.8641 —-2.5632

T Al #£E LA t—&-A 7k Prob.
FXSR(-1) -0.001211 0.001772 —-0.683546 0.4944
D(FXSR(-1)) —0.343334 0.027041 -12.69671 0.0000
D(FXSR(-2)) -0.235782 0.023569 —10.0030% 0.0000
D(FXSR(-3)) -0.072013 0.023446 -2.531515 0.0115
D(FXSR(-4)) 0.062725 0.026974 2.325349 0.0202
C -0.002534 0.002950 -0.859132 0.3204

6) 2o o]2% 714 = EViews Ver 6.0
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2. FX Swap Rate 17} #A-#49 ADF ©
<E 4>9k 7o)l 17 ARF ADFTE H¢
o A AALe @ o] EAFGE AF I

4590,

<¥ 4> FX Swap Rate 17 #AEH ADF @9 A

92
t7

>
[ Ol'm oL

o
=

A{AFXSR,) = 0y T /OFXSR,_, + A (AFXSR,_ )+ 5,0 (AFXSR, )

+ BN (AFXSR,_) + 3,0 (AFXSR, ) +e,

Azgkol 5% =77 dAAQA [2.86] K
Z1Zyslar gle] kA A AAE AER

Ao

a0 ADF-Z717+ — A A ](Crgt;;al Value) .
D(D(FXSR)) -18.74220 -3.4380 -2.8641 —2.5682
T Al ErRlub t—& A3k Prob.
D(FXSR(-1)) -1.645744 0.087809 -18.74222 0.0000
D(FXSR(-1),2) -0.301520 0.077719 3.879647 0.0001
D(FXSR{(-2),2) 0.014709 0.063200 0.232732 0.3160
D(FXSR{(-3),2) -0.059144 0.045280 -1.305889 0.1918
D(FXSR{-4),2) 0.002321 0.027054 0.085807 0.9316
C -0.003400 0.002664 -1.276158 0.2021

3. &) Fe]ak ADF @92 AA

akml weAe

AlAE

dlo] eh=

AMAE AeZ EHEHA.

ADF-3

<X 5> %ku] Z8]3 ADF &9 HH

AKCRSUIRS,= ooy + 5, KCRSUIRS, _, + 8, KCRSUIRS, | + B, A KCRSUIRS, _,

Bholl

t—% A kol

+ B, AKCRSUIRS, ,+ 3,AKCRSUIRS, , +e,

5% ZT7ke] A=A
|2.861 Bek 2HA A whel gy 2o] A AFIPEE At go Eebdal

A X (Critical Value)

T ADF-ZA1 3k 1% 59, 10%
D(KCRSUIRS) —0.568251 -3.4380 —2.8641 ~2.5682

T Al XEF073 t-ZA 7k Prob.
KCRSUIRS(-1) -0.000610 0.001074 -0.568251 0.5700
D(KCRSUIRS(-1))| —0.079368 0.027033 -2.936026 0.0024
D(KCRSUIRS(-2))| —0.066498 0.027133 -2.450849 0.0144
D(KCRSUIRS(-3))| —0.018219 0.02708¢ -0.672582 0.5013
D(KCRSUIRS(-4))|  0.055442 0.026978 2.055063 0.0401
C -0.0019291 0.001813 -1.098265 0.2723
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4. @vl TR 123 AE¥ ADF w2 A4
<E 659 17 AHE ADFFF9 A% t—FA3ke] 5%22 77k dA=Rel [2.86| Rt #
A AALB v 9o] AT AF 7S sldsln o] A He AAE ArE F4

=24

<E 6> gul 83k 13 A29 ADF ©@92 44

A{AKCRSUIRS, )= ag+ 5 A KCRSUIRS, | + By, A A KCRSUIRS, ) + B, (A KCRSUIRS, _, )
+ B, (AKCRSUIRS, 5) +5A (AKCRSUIRS, ) +e,

A X (Critical Value)

T ADF-ZA1%k 1% 59, 10%
D(D(KCRSUIRS)) | —16.04757 -3.4380 -2.8641 -2.5682

Tz Al xeoak t—"% A 7k Prob.
D(KCRSUIRS(-1)) | ~1.071990 0.066801 -16.04757 0.0000
D(KCRSUIRS(-1).2)| ~0.010279 0.059717 -0.172133 0.8634
D(KCRSUIRS(-2).2)| -0.075268 0.050611 ~1.487192 0.01374
D(KCRSUIRS(-3),2)| —0.093819 0.039897 -2.351518 0.0188
D(KCRSUIRS(-4),2)| -0.033541 0.026994 -1.242529 0.2143
C -0.002293 0.001639 -1.398751 0.1621

5 T
FENg B oA dlidlAd 5% foaE shlld fregE p(=0.0000<0.05)01 22 A
Frpdol vkt wekd ek FelAel osiA 2 @A17g e Swap Point7h AAHE 2

< 7> @A AHBA B

& q
FXSE= pt Y 0, KCRSUIRS, .+ 3, B,FXSR, e,
i= i=

, m n
KCRSUIRS,= 11 + 3 ), KCRSUIRS, _; + Y ;0,FXSR,_ i+ ¢,
i=1 i=1

T AF71H F-2A 3k Prob.
(i-ix) -~ FXSR 124.522 0.00000
] 2
T AT
FXSR > (i-i%) 0.72817 0.48298
(i-ix) -~ FXSR 57.6039 0.00000
12} 2R
FXSR - (i-i#%) 0.31121 0.73261
(i-i=) > FXSR 14,9323 0.00000
27F AT
FXSR - (i-i#%) 1.63949 0.19446
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6. &zl gk ADF 9912 A4 2 33 44

=
AzhgA #Adl Aol @3k AADe] el ADFY) AL EHe AT - FAgo]
5% AE77kel GARAY 12.86| 0 =2A FA A wep ge2o] EATTE A5 7ol
71zl mey dAHA AALE ArE AT
<E 8> FAF ADF w92 HA
A Residual, = ap+ [ Residual, _, + Gy Aresidual, _, + 05 A Residual, _,
+ By A Hesidual, 5+ O Hesidual, , +e,
2 ADF-%A)7 . ?Jﬂ]i](Crgt;;al Value) —
D(Residual) —-8.635839 -3.4380 -2.8641 —-2.5632
T Al x2EoA =& 3k Prob.
Residual(-1) —(.236650 0.027403 -8.635889 0.0000
D(Residual{-1)) —-0.326776 0.033670 -9.70522¢ 0.0000
D(Residual{-2)) -0.340843 0.033269 -10.24506 0.0000
D(Residual{-3)) -0.136972 0.0230774 -4.450911 0.0000
D(Residual{-4)) -0.004763 0.027067 -0.175963 (0.3603
C 2.66E-05 0.002417 0.011005 0.9912

GEoore] B4 #Ha,

FHY e

Me7F gloke AF7HEe 72.446019 Likelihood

Ratioft &2 5%, 1%2] AAA|(Critical Value)H.t} o] wpg} 71Zt= 1o}, wpebs] F4 o]
ol AHog BMyYon FAE Wiy} wolop 17 &A%t A F 7129 Likelihood
Ratio®ko] 0.3205522 5%, 1%% YAA(Critical Value)Bt} 2o 22 7|28 Ea19 o}
metA FX Swap Ratet U3t @22k Ihelle 1719 S8 Fo] EAste A2 245

t},
FAH G0l &AgttE AL FX Swap Rate® #07+e] FgA7oe FriHel w3 @A}
Agdctes Aoz 43 4 gloy QATAHRHNA HEHes 23 FAHLGS 9% F3H
B A4 F@A9Aae FXSRt = -0.010051 — 0.983249 KCRSUIRSt + st= 27| ahAe
A= 008322 F=AHE Y},
<CE O ZHE AA
o Al X|(Critical Val
0% Likelihood Ratio A 2| (Critical Value) AR
5% 1%
0.051248 7244601 15.41 20.04 None##
0.000234 0.320552 3.76 6.65 At most 1
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7. H“Eiozhﬂ 3 2
VECM #44d7 F450577F DFXSRY A¢ LaA74dAse dBrt 242 -0.264955%
FAA o FH] FPEFHeRE el FEE ol . & ot Ar|ge
2 FoHA A7) F4HE $FeR pAstnzt ol flo] AEHE AR FAHAY.
FAO AWHET BFE 1% Fo5E shlAd SAFLE {5 Aoz AR §4,
FE£HF7} DIKCRSUIRS)Y ¢+ 2254 AlT7h gol] 24 mhe 43271 A
Ho R okgt lom YA AARZHAY ATe 5% Fo5E StellA A f94d
o] Y= Aoz AFHAG.
AEHoZE DFXSR) FAHA gleo] #rle] ARG gAY AYs o 0.264 =7
719 DFXSR)®E | 4 wdse A2 29 dnh DKCRSURS) Y ¢+ 77|19
AA = @Az Ae)F ¢F 0.014 %7} §71Y DKCRSURS) 3kl 4 kg e+ A
o7 FAEA.

<E L0y WEQASA R BA

k E
AFXSRy, = og+ 5, (FXSR,,_, —aKCRSUIRS, )+ EO‘MAFXSRM—1 + EaziAKCRgUIRSzri tey

AKCRSUIRS,, = by+ 3, (FXSR,, |, — o KCRSUIRS,, _ 1)+EbMAFXSRM 1+Ebz AKCRSUIRS,, ; +e,,

= A A
o= D(FXSR) D(KCRSUIRS)

© a2 5 -0.264955 0.010481

(—10.0255)%* {0.60034)

-0.258769 -0.003492

D(FXSR(-1))
(—-8.63839)* (-0.42915)
-0.252562 0.003129
D(FXSR(-2))
(-9.33175)* (0.45464)
0.170416 -0.072777
D(KCRSUIRS(- 1)

(3.63307)= (—2.34362)%

0.220462 -0.066062

D(KCRSUIRS(-2))

(4.36990)=* (—2.20898)=:x

c -0.002409 -0.002466

(-0.97183) (-1.50611)

R-squared 0.255729 0.010946

Adj. R—squared 0.253007 0.007329

F) o= 1% FAFE, e 5% AT
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s FElHPolES ddsty] AslA @ FElA7 934739 Swap Pointg o]-
AE Aystz JdeAE ASsted =248 94 vk 535 dnjde] HEaeel 9
Swap Point® 7} & ¥lgsl= FEl43S o} 2459 = dtagele A9:s E3)
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ot EAstg . B0 g4 dd AAERE] FAR FAATY 43 ARE By
o A A=5d AA, FEE AL 249 F MHLATAHEY S o] Ssly %}‘&71 iy

ol R #459oh.

1 ZAE ] Swap Pointet @olike] gejated] igh A AG diojele] B weTe] SAg
= AF7Pes Afsta glo] EAAF AL ArE EAHAY §9 AdRdA 48
fald 2dA deaAds sEds 2 2E ALdadd el 5% %9441% afoll A 7] 5
7¥dol 717k el met @vlgt g ElA7)F FX Swap Points 243dl= A= S99

a9A A#RBA BARGE IR A4 A dAEHE %ﬁﬂ A 2 Ade B
Al dah, 38 e Hol 14 ol EAwte AF7Hdel 7179 A £Eglth o
2}A FX Swap Rate® @0]3F g2]at blle 1749 &3 &0 5211;} Eﬂgi SHAT

rol‘
E
)
)
Al
o
i
N
>

W @A R (Al A, AAAR7E A 2 A RERERY)Y A
9| ZA7e] Swap Pointg AAAE FARF S 7R eATH 7:ﬂT4 BEse gog
AEAY. A5 A4z Wart Ar|aEy AAUERAE) Ar)dlE ok =24 =)
HFoz FHEHAN P2 FHEE ddE UERACh

Eue 2AdRE Qo e o] A g Aok AA, dnike] FElAeh 23
9 Swap Rate= 242t 257 d20] A8t EAAT AAE Azolth 24, 7 Wy
Fol QlahdA B glolA Fnzre] Tl A ¢@A)7e] FX Swap RateE #AA T
gl ol 2ol stk AR dADdE o)l &9 FHE AAC ddMe FHE] &
e AoR EAgH ol Fr]EQ #@ AT dEE T dA, FrlEEHA ’\é%
o2 WEOAFTHEREE F45te] ZH0 digh LATAATE AT Ao #HolgA

< 1S Rtk A= Fu 7 FElAbdd g 3 A1F9 Swap Rate?} w-
B #HEz o] EAlsls AR PAHUY. agepA dr7k A
FAHe] Swap Points AA3ls FAp ©F o|xF 7|(H2EE
|
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A Empirical Test of Interest Rate Parity
between Korea CRS Rate and U.S. IRS Rate

— Using the Vector Error Correction Model -

Tae Sun Kim

Sung Yoon Chung

{Abstract>

This report is focused on proving the long—term equilibrium between FX Swap Rate
and the difference of Korean—-U.5. interest rates by empirical methods in executing
interest—rate arbitrage transaction, based on the hypothesis of interest-rate parity.
Recently, in Korean financial markets, the BOK's restriction to the short—term
foreign—currency loaning and investing in Korean markets, performed by foreign
banks, the subprime mortgage shock in United States and then the 50-basis—point
cut—-down of FFR, have bheen issued out. And the likelihood of decoupling in
monetary policies among main countries including Korea and United States increases
steadily, which leads to the concerns about interest-rate arbitrage simultaneously.
The most important thing, in executing interest-rate arbitrage, is to wvalue the
equilibrium FX Swap Rate correctly, inherent in the difference between Korean and
U.S. interest rates. As the amount of the profits from interest-rate arbitrage is
determined by if the difference covers FX Swap Rate, which is FX risk premium, or
not. It is time to clarify the standard interest rate to wvalue the FX Swap Point so
that this report tries to discover the equilibrium between Fixed Income and FX
markets. So this report presents the Won/Dollar CRS Rate and the U.S. IRS Rate as
the criterion from the identity between FX Swap Transaction and CRS, and
eventually verifies the formula, [FX Swap Rate = Won/Dollar CRS — U.S. IRS], has
the long—term equilibrium.

As the empirical methods, the ADF Unit-Root model is applied to get stable
time—series data. To investigate if the interest-rate parity is effective or not, the
Granger Causality Test is performed. As a result of the Cointegration Test, there
exists cointegration between those factors, that is to say, the long—term equilibrium
between those factors is proved. Through the VECM, the regressive movement to
absorb the shock has been found when a breakaway from the equilibrium point
happens. Conclusively, It has been analyzed that the convergence phase of FX Swap

Rate reflecting to the gap between Korean and U.S. interest rates exists.
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