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IRS(Interest Rate Swap), 5, O] A& gholgh Al of AR} ZF mlejAl g o] A=
Zlef Mgl dusge weshs 7 oln. Ag7H Y §71= dwEy
7 AR e eI 7 Ao e (anomaly) 5 GFEFRE o]
of oa AdEL Qort, ool SojA= Ao} RP(Repurchase
Agreement) A%}, MBS(Mortgage Backed Securities) A& 7Fe] F8]x}o| & o]-8-3} o]
FA Y BT HH O A7) o] RO A AL QU oAb A2 oA HAASE
< BLAIA 7 Hol A7t o] Fof A= AdEoltt. FEY fE /ol /1o
AN AT 7 0] BT AR SASHE Ao R A% 2|0 A7k RE 2
ofl Tt 22 0] 71772 FX|ekA AAFE2]e] WA uk A benchmark) &}3HS: 1L
olek. (I 1) HT Ff Wl FaFo| Ag A g by gk,

2 A =] 7R E RS YsiA= - 2] 01ARE: (tiskiree
instantaneous short rate) 2} 2 A3t 93 -52] 7] 0| X-E(risky instantaneous short
rie) S SAlo] AT skl BAHANES WESHS EMM(Equivalent Martingale
Measure) 42§15kl 2 714 718 Fksfok ik, o] efat mae} e a
A 2 A S Ao BFBIo 3] mhite] 2% mae] 57k FrHeke @
ol Atk & Ao FA L FAHAE ZAGA T840l ARE= LEAIE

A v|mA A5 7F

rh JFJ

U A Ax| = 7R RS Al A SRR g 5,
FPANA] g H4Th A AXE Eof QS v 7= AN X 5205
R} go] AN FERO R A AZY RO V|2 Ky ststaat
gk

Ao} 7|7 P o} v S2EhA| 9k A3
891,389 ByPor 7HHT 4= glom, 8919 =0 A8 S ARl o
o} 7k o] ArtAlolet & 4= Qlrk. ml= -2 79 Cortes(2000) o] 25}
2 == ARtel wheh fsAdol - Am, A Ay =4 52 =8
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agt ampeol spinzey [T

TYR7] 9] o] 2E Ag o|AE&T} A 20 E 9 ApolE Yn|sh=d], &Y A
O] A ST 4G ol HAE o] glo] o]l2deres HH Y BAE FAITH=
4 2 AT ETF RO e
A = Ao 8 Uhylt) 53] AU 9] A= o] AY AxETE A HH 0
2 H(negative) 9] TA = LEbLAL Q)Tt,

AR S HH 20029 o] F AU S| AgA A= A Axde A}
o] A&H o0& YA gk, (L 12> 1H7] 14, 24, 34, 59, 109 2] &
=5 vepd Zlojoh, A Ax et 5O 4he 2k A= 94 AgskRo]
eloolA = FF WAsHs O R A arbitrage trade) 9] 7Hs/dE AlEH
of AW Al whEE Sl A AP A A E AL T]EA R
YO A IRS receive(L A 8] 4=3]) 407 W] fjRo g oF8a glom, ®
£ o= 7IeAQl 81o 8 A o2& 49| “par yield” Q1 BFH, =313} 4=9]
E-2 “spot yield'® WA Eo] F2]9] 7|3ktx0] 71&7]0f uhet = =0l E
o] A7)7F FepRl=t L Yle] QA it AbR Tt A A Eo] S FE o]

P A9 A0 A7 s, Se] 79 power spread notel) 2k

pac)
o
e
rlI

2
o
)
st
4>
.41
I
=
i
1o
A
10

>~l

o
>
H

El
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2& AFHL UBORE 4255k 28AHE S8 AAHE =487 = St
A0 o] Y3t A= A AXH EO| £ F5]A Hrt

2 Ay e tigt 7|E AFE B &Y AT eE AHske a0lew
O| AR, 41898 (credit risk), -5 7d (liquidity)= 3L Ath. 1|=-2] 7 Grinblatt
(2002)2 4§ F-S 2 Az Eof n]R]= ko] nu|si, f-540] & FTF

2 "X = Ao R RIS 9131 He(2001) E§F 29 A= A% Master Swap
Foloiet
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Singleton(1997), Collin-Dufresn and Solnik(2000), He(2001), Liu, Longstaff and
Mandell(2006) 2] AT o] & oA BurshLl, AZH oA BT o =
205 2k AxY el JF 2Qlo 2 FASHAL Q.
FUNAE ARAE W AF Axd ol g el A7 e, 2o
ALEAE TR PYPT - FFHE(201000] ATE & 4= Ut FEY - PG5 -
H3REo10)2] ATOIAE HAY U P 2] AEo|4EE Byt

O|2A A AR EE AL ESF A5 - $HAH(2009)S EAHE 3R

F= olgoto] AY AZHEE AT AH2Q ()9 2g Az = WUle
T8 B qlek o] 9ol Y5A(2010), 7 A(2009) 9] At A AL
Eo] JAE AA e tiet ASEAE At

& Ao M= o] 7I1EAFTEA AtollM e Zo] g AxY =] dd
& sk Aol ob et ¢ AxHY ETL H(+) B HOY g A AE =
WEHAIEE] “stylized fact’2 WropEo]il -2 - AFS - 2 FH=(2010)9] 1+

b Ao Ag AXACE AH BYSkSH Ao 2HE WRIA B

Q1) g AY Amps
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(B 1) 22 2Lt 0= & =2 FEAZAIE el 72 Hw
(Daily averages in April, in billions of US dollars and percentages)

2001 2004 2007 2010
country
Amount % Amount % Amount % Amount %
Korea 0.1 0.0 09| 0.1 5.4 02 107 | 0.4
United 1157 | 171 | 3174 | 23.8 | 525.0 | 242 | 641.8 | 23.8
States
United 2378 | 352 | 563.0 | 423 | 9571 | 44.0 | 12349 | 45.8
Kingdom
Japan 15.7 2.3 30.9 2.3 76.4 | 3.5 89.9 | 3.3
Hong Kong
2 4 11 1 1
SAR 6 0. 3 0.8 7.7 0.8 8.5 0.7
Singapore 32| 05 8.6 | 0.6 57.4 | 2.6 779 | 2.9

= Adjusted for local inter-dealer double-counting(ie "net-gross" basis).
Z}&: BIS(Triennial Central Bank Survey of Foreign Exchange and Derivatives Market Activity).

II. AY AIYC o2 Qv

Py

b

fr

2 Aol A= o] S Ao it B A
31t 7P (2, P)7), o714 0= A S, T AR Y-S 1

P % &+ E(physical probability measure)S 2]0|3tt}, & HLo|A 714
H= 2] oA Z(instantaneous short rate) (r,), = (&t 7t 2 AZH =
(instantaneous swap spread) (s,), = o= 25 (02, P,3) oA A== sE717 o]

o} whebA Al 254 (zero bond) &) 7+ P(t, T)+= tht ol 24k &,
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P, T)=FE,e ] 6))

K

7|4, t= FANAEL, T E'= 9] EMM(Equivalent
Martingale Measure) 9| A 2] A5 7| A =
shu, Aelelol gA1 98-S YAsk AR R} St Feje] Azt
Q. 7) & TreT} 2ol Holelay ,
*\/T(ruﬁ-su)du

Qt, T)=Ele " ] )

o e

rr

o

o

il

(r)i = 0%k (s0); = & BETYO] A2 FHY B 4 @« v 2ol ¥

Foh

Qt, T)= P(t, T)x Ele

7‘/lsdu
t

A7) A, F(t, T) =

A (DI} A QRFE gy de vE g5 Attt 4 o

uteba] g7 A A e thaa o] 24

—nF(T) == B e 7] 3)

4] (3)9] 7|93k RS 1wl 7 20] A2 A Ei A g Felo)
P\ F0) R ste} SARE BAE Holh whebA] gk A9 AL EE Duffie



and Kan(1994)2] o}kl (Affine) © & R s}olciH, A Ax =0 o254
Zoltt.

o

(closed form)2 2 4= Q)

[II. AY ADYCo| XIF YA

1. Xz &4

ol A A s AgANEEE A AxY e ARE 5] $iste] Hla
2 f5/do] FHekaL g 50| golgt AgAHE o] &3kt 717 2001 H - E]
20119 9] 9 AR T]= 14, 29, 39, 54, 1090tk (3 1) AR Y]
Y A AnY B 7| 2 FARS e ik 1dnte] A AxY e 23]
St ot W71 9] Batgko] bp(basis point) & SF3] 5kl Utk

9 ARG FAHORE o] A Az =0 tiste] PCAGF/JREA)EA]
Algstgict. ol A% AxdEg BYPset A A E o glor myst
= Zlo] BHE3tA| & mtetslr] figtoltt PCARA & Sofl 29 Az =) 8
2} B}, (3 3yolA] o] 280107 Ag AN o] 7|7F RO
°] 93%, 38910 2= 96%= o] Fo XAl Qlt}, whebA] 2891 = 38010 %
AZY EE BY3I} sk Ao] Bhgsittal 2ok o]« w89 7t 2Tt 3a

2 AL Ay s AFAet Skt & 4= QU vt 2 AtolA =
2GR WH|7F SR g E o] 3891 mYS A 7
o] AL, A 38.20% 7} stefete A e F7h7t wjn]sto] P2 o] 84

of LAslo] 282108 WF3}starat gt

fo
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2) Diebold et al(2008), Reiner(2004)2] Lo A H5Fo] 5l EQ] 7|7 L%, LIBOR &
2] 71720 89148 PCARAS B9 AYstE Alo] Aukael,



2HASAT M4 H1Z

(B 2) 37|88 AY ATy= J|XEA
1 2 3 5 10
B -0.0001 -0.00111 -0.00038 -0.00137 -0.00165
FZHA} 0.00199 0.00171 0.00223 0.0029 0.00404
B3Rt 0.0069 0.00763 0.01488 0.01399 0.00824
R A7k -0.00777 -0.0103 -0.0103 -0,0148 -0.0182
A A
1 2 3 5 10
1 1 0.61670 0.20174 -0.24381 -0.43151
2 - 1 0.76912 0.45454 0.22331
3 - - 1 0.80210 0.57331
5 - - - 1 0.88829
10 - - - - 1
(E 3) 2, 3, 5 103 87| AY ATy=0] FHEEN
Eigenvalue Proportion Cumulative
Qol1 2.889664 0.578134 0.578134
Q9l2 1.773795 0.354883 0.933017
£ 913 0.177246 0.035462 0.968479
mab 2 Aol A A Ao Z7 %S 209 RYOR B 7Y
shaLxrgieh. AL Qe Fejo] 7|2k ao] wyster fARH) 1k A% Axde

=
=

“stylized fact’Ql 2 A2ZH =9] EE HHF A (stochastic volatility) S 7} sFaLA}

Aliglles 7Hgst, Alzale

= Cortes(2006)8] b|=+ A AxF 9]

oy

R

o Aol digt F2|7It2 g oA ek o] AR89l B 810 ARG

Hfste] 2al7} gAloL A2RRIoR A% AndEe] MEAAE] B T
3l7] 9J5te] 2% AZH =9 ARCH(Auto Regressive Conditional Heteroscedasticity)
a3} AEE 94 WA HSHES St (3 4)= AZH E2] AR H S| np2
2 Hresidual) &] Al ZF AJAPE R IM test@} Liung-Box Q FAIFF Aot} IM &
ARl Tx R*7 QEA% B o9l gio] 7] ARCH AT} gl Ao ek}
AL dek weEbA Al 2891 o 2 SEHEAS 7Hshe A et fle Ao o
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2ol yiznzey [N

e
(H 4y ARCHZEIMO|| CHEH LM &It Ljung—Box AN
Ljung—Box Q-—statistics
Q-statistics significance level
QB) 324,034 0.000000
Q10) 407.691 0.000000
Q15) 500.053 0.000000
Q(20) 611.8063 0.000000
Q(25) 662.875 0.000000
Q(30) 720.843 0.000000
ARCH LM Test

lag(10) 7Tx R* 255.1419

lag(20) Tx R* 305.5699

lag(30) 7 R* 322.0230
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A7| A 7y, v, = 2 AZH 29| H9-0F FARE o]t

A 7HG 3 (02, P,3) 0 A A2 E]

o 7Hgell= E4tskaL 4] (4)
“diffusion” &2 E3d}o] AL Az
=9 WigAel FFS WA HER £0] 2,2, 9] BefeR A AHAAE F
o oJu|7} A9 §itt. o= F2]9] 7R ©E F Chen(1996) 9] F A7 1} H]
225behar s TS B2 Lol A AJASF mEL Fong and Vasicek(1991)2] £
28] 7|72 BmYPihs thEA F Q17 ARIAIE 022 71ste], Fong
and Vasicek T3 0] A4HFE] of 2] 35 eSHA HiTh,
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IV. o] 2012 o gt AY ALY

ol A A ()9 (5) 1) 4] 3 o] §te] 29 Axe o cet T4

— 3y — RS =

- Ts“du
& GEstaAl g A thgo WARKE, Z F(t,T) = E,le // | 2 el
st F2]9 71728} upr7R] 2 8| A A Z A (no arbitrage condition)2 O]
$ofo] o] Aol Ale] S
%UF + 5211F,“ +(a(s—s)+\v)F,
+ (yo— 'yv)F/—I-F—sF: 0, F(s,v,0)=1 )
o714, A= HUES Qu|si, o/ =y— A8, 123 A2 A= ZH2E A

T =} A o] HsAdo tfet Y /\1%1‘7]-251 (the market prices of risk)2-
oju|gitt, th2] o] 2ol A HHF 349 A A EE AAT
Theorem : <=7+ 2~ AEH EO] SHEIY 4] (4), 9)E e 4 oY &2y

E F(t, 1) = Fls,vo,m)= 4 02 TE3H, A (09 s o3 2tk of7] A,
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r=1T-tole} %,

1

F(s,v,7) = — WIH(A (r)e B)s = vy,
7] A,
A(r) =exp(— (r+ Mf %)g)

(AM(Q,S, Y)+(_ Y/2¢)175M(1+ Q_Sa2_5a Y) )7 21’;25
AM(Q, S, —2¢)+ M1+ Q—S8, 2— 8, —2¢)

17 670{7

(67

B(7)

C(r) = ?{aY—Qaw—Qa Y[A—;)M(Q-i- 1,9+1,Y) +5;;A1y*SM(1+ Q—-82—25Y)

L Q=5 1-sura 4 Q- 53— 5, V)]

Tt g

X [AM(Q, 8, YV)+y' M1+ Q—82-5Y) '},

o17] A,

y=exp(—ar)

Y==2¢y

N 200+ Q= 9/2—8)M2+ Q— 53— 5~2¢))
(¢+9)M(Q.9.2=20) — 20(Q/ ) M(Q+1,5+1,~2¢)

@=v+30-D)+ 2

_ _7
S=2y+ (1 a)

(52

40t
2

B=(ar, — 1)
2¢

p=(1—2a)\,)
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2a
5
¢ 20°
(a),c"
o7, M(a,b,c) = 1+%+ ...... + ) nl + ..., Ml(a,b,c)+= the Kummer

S5 YeliY, (a), = ala+1)(a+2)....(a+n—1), ay = 1o]t},

Proof: B2 ZFR

1. HEY8 =¥

23t 24 A RS o]0 WE2 Wio] B7FsT W EO|HRE BFL ©f
83l FABIofoF At & Aol A= w7 Ag A=l B9 a2l 7|2t
T B FASH dlEAE AR R it 2] 713z digt g9

739 Longstaff and Schwartz(1992)= <=7t ©7| 0| A3 W7 | 7} 7P & <2 3j| 4=
E 19535 d8A 2 Aok, =W 289 4
PR RS0l W] 149l A% And =S

S~
)

=
83} Btk meba] A9 Amemo] WEA EA 1A A% Ane o ojg

HEA o g 2AS A} Fhe), 24 W E-S GARCH(1,1) 2.

HU
H
oflt
flo
i
alfe
i)
My
i

s;01— 5, =als—s,)+e

el2,_, ~ NO,v,)

vy = By + By + ﬁ?eff 1 7
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Aol a, v, s, v0] A7kl det 17k

(3 5)= GARCH(1,1)-& A3+ o
Delta®'H-& o|-g-5}o] AASFATE). GARCHO|| tj gt Al44Ee] o4 9 =
A ytct, 2 Ao Aegllo g SHEHEAS AT AL Elgeittal & 4
At

(E 5 ANAE XI=E 0|88 GARCH &4
E—}F o E Yy 5 ﬁo 51 52

j 0.0205 3.279e-04 0.9109 6.172e-10 | 5.622e-10 0.92032 0.0891

o | (7.849) | (1.335) | (79.746)* | (2.944)"* | (2.946)"* | (103.556)*** | (7.800)**

BA

()R EFE, T 106001 4] #i= 5% A] *i= 1006 0] 4e o)l A o) 3,

2. GMM =H

SHH 1dE A A=l 4] (7)2 A H HeAAS o] 85t A|AE A=t
o AR E E3Hpooling)sto] HEP S F317| 2 STt 4] 3)9] A Az
EE

y (1) =yt T7)=Y,(y, T)— Y1 (t, T)

2 71gete olgolA] AAe 29 AZaEo] saE Bl ola) ¢ Axa
S Ap-e tha 3t 2 Rk
Ay(r)=alr)+b(r)As+c(r)Av, {1, 2, .n} (8
2 970 Z9 alr) = 0,b(r) =~ 27 2093 () = L
_ By

3) 4] (59 FEINHS GRACHA] (D& ATT H$ y=1-4,, v= -3 o] Hr}.
1



BN =sizses mesdt miis

05 HPHER 2 AoA = 9= (a,7,6,\,) o, 4 ()25 okt 2

6, (1) = Ay, (1) —b,(1)As, — c(7) Av, ()]
€ (7)
h(0,7) = |e;(T)As, |, (10)
€, (1) Av,

fi(0)E 3n WERE b, (0,7)F W7} 8 AGAH ARE SAH o8 A2
(stacking) WE] grp= 7PFSRAL & AFollA= n=2,3,5,102 47]lo|tpy). 53
3 f,(9) = A1 9] AEZA(the orthogonal moments conditions) © 2 Longstaff
and Schwartz(1999)7} 5% Aol 4 AHg3helch, EAsHzol 4| 09} 2 28
719 7493 A(r)oll Sl Ba= F40] B7FssHA "o, ahebA AEx
s A 99 10) = H2A| A2 5HA] il tha o] A k= AT

B Ao A Yrkw mae] 20| Sk eoE 9o Ao] ohdl ()9}
(10)2] AE2AL AT ol $= A, 1 AT o)A L& 2457} w77} che
81%] S£817] HEol GMM EATo] 2] AE7} U5 ot w7l Ao] EAI7}
YR T, B, A9k AxdEe] Bhela 1 Al 1%60] olzatoll A T

4 7 =y—ASE BPE wE 2 ARG 1S e Aol 24 A add4d
(gradien) & AAFsl= Ao] go|sfrt,

5) 7] 1952 &7t A2 A=Y= gi&X 2 ARESIo], 23 (pooling) AR o|A= A<
slojof et
B oA 59 volth



785 Dol EASHA gFou, Alate] Yol whet whelto] EAste] o] &
eFste] 241 9), (10)8] AE270E AH-SHIATH

2 oe] GMMe] S AAE ks Ashe 8 AEL oheat Pk

1
?zt:hf (19,7'10)7

GMMO] BAT L J,.(0) =g, (0) Wy gr(0)0]H, A7 W, = 59
weighting matrix©|ch, Weba] B4l 9= argyminJ, 2 WHEsln], G824 34

ofl che-g AbgEb 2 Ee.

o

Wy=8"10)

714 §(9) = E[f, (9)f, ()] oIt}

AT (5 63 2T MM BARe] AFEs e 1 gl el
SOISPA g 0.2 2 QoA Age ABEA thet B AL A4t
7V SRR Aol tet Bt o140l WISk, (7)-E F714el #4994
T2 Balduzz et al.(1996) 2] =] ¢ 7|7k txo] thal o)A Zo| zF w7 A%
AxYEE S7F g AT =] tf-8-1] 91 1dE} GARCH(1, D 2.2 4% HE4
= AR 3|24 Aifo|t), o] ZF gl Aol =

Eofl oAl FF= MIRIEAIE wtetstalat ehofut, A4 Q1 g2 v .

Ay, (n) = By+ B, As, + By Av, +€,, n=2'1, 34,54, 101
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(& 7)ol M B0 B AT AL F 20l BE o] Folt glovk, &

=S Aysid W] Amdse] GEEe weld fo20R ekt

2 oL ot ol AAY ARe AUH AR BT oMM Y AT}
AX Gk B 4= QT SAEAT oMM FH 9] AT FAFY, B AolA

4] 7]of5kA] Fohes A o2 vEbgth & Ao HEAS AXtskdl, 257
2% A & (instantaneous swap spread) Q] )82 2 1d 27| AY AZH T A}

(# 6) GMME 0|8%t gt =24 FFZnt
A

0 a ~ 1) 5 Xe p—value
_ 2.21346 2.25682 | 1.14838 -0.63230
= A7 5
T (433814 | (-0,59857) | (0.02169) | (-0.07163) 15.4816 | 0.0504

2 (ORKE gl 1ol a ol 4 oI,

E7) WE AY AmdE e 3HEA

Durbin—
oty 2
| & A P R Watson
29 AZFE | -0.0000005 0.5459890 156.066845
1=} -
2y (0.0556) | (269312 | (o673 | 32020 | 291
29 AZAT | -0.0000003 0.4711597 211.857126
1= . .
3y (:0.0291) (20,8928)* (1.3025) | 1322 | 2389
AN AL = i -
A9 AZHT | -0.0000004 0.3636360 AN |l
sy (-0.03370) (13.8570)* (:0.9199)
A9 AT S | -0.0000015 0.4096385 -75.081015 3 i
10Y (-0.1409) (17.4415)"* (0 44324) | 0-0965 | 25658

Fo (IR L o R SR I
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TS ARE ol gsto] AFHAS STt PAHOR WEY 5L
of 22g} A3A|Eo] thak GARCH(LD R BE A 51951 £9 20l 22k Helr)
_]
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Abstract

This paper develops a two-factor model of the term structure of the
swap spread. In our model, the swap spread depends on 1) the
instantaneous swap rate as the first factot and 2) the stochastic volatility
of the swap spread as the second factor. We propose the closed form
solution of swap spread from the chosen two factors. We estimate the
stochastic volatility from the GARCH(1,1) model. We also test our
model by using GMM based on the cross sectional data. The empirical
result shows that the volatility is not significant for explaining the term
structure of swap spread, but the first factor model has the explanatory

power for the term structure of swap spread in Korean market.

% Key words: GARCH, GMM, stochastic volatility, swap spread, term
structure of interest rate
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