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FE AN 54 (liquidity) ¥ THAH o]97, 3|ALA S=o] Eo] i 9|
gkl el f-54 Zeln| A wkdskal Joh= Fisher(1959) 2] <17-¢F Ax71H4
AR 54 92 2413 Amihud and Mendelson(1986)¢] 1 o2& H<
1099 \d Ao SHAol| A T A4S whol2 Fofolt}, 18] a1 2007 Al w89
71& Tl AHEAIFL] 7] Fo] YasA AEsh] lElME fred Bl et

A= S Q1A o] vl 2387155991 3] (Basel Committee on Banking

= ARESHE S of IFRS4(HEAIoP) 29 78 /) %ehs R8I tHIASB,
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1) fraido] w2 ARty BA7E Ad f-54 gl digk F7140 BAS vl-R-54

ZEju|golgial F-Evh 2efut # ATtelAE g &olE CEIOPS(2010b)oll4] A8t

3 JE A Zen Y (liquidity premium)” o2 7|2 3t}

] JASBol| w2, Z2AE 8 A] IFRS 4 292 B2d 28 B A=

< IFRS 17 ‘H@AFow &3 o Ho|th

3) 84S S99 dAE 7Ex](consensus value)ol] A 7102 A&3HA Adiet 4=
= 58S Yehe= A1 554 (market liquidity), &38Jovk 7]gdo] thate £24¢] 1t
AJo] glo] AF-(obligations) & WAISE7] $13] & 7F5$F 2712 2 (at acceptable terms)
AES 9E F Uy da UA 5EE sk 1Y 54 (funding liquidity) ~18]at
A7 el HAsla e ded 239 FY|F(monetary base, ¥-UE3)) & T
g FE(ML, M2, M3)2] 238 o8 E3sh= 3<]9] F3Hmonetary aggregates) & HERY
= 23} §-5A(monetary liquidity) &2 T3 4= 9Jth(Foucault et al., 2013).
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Aol gk A7-52 T2 FAAGE o2 113%™ (Amihud et al., 2006)
AAA AT ABHEE 54 995 Amato and Remolona(2003) 7} 41-8 2~ 2=
Z(credit spread puzzle)d) o|g}al F-2 dAAS- AW s7] Y3l o] FoiH o, 5
A TP FULE s AT A8 2 E HEY] A s A
I Atk A+ AaEo] AlAE AL I EH Driessen, 2005; Longstaff et al., 2005; Chen
et al., 2007; De Jong and Driessen, 2012 &).

S-EuEke] Z9- 20210l IFRS4 29HA] =9jo] o g5 A3 R3FAE
7hell A SA7FAH o 2 A gl wht RiEA o]k et S8 e &
Eo|tH 4 7, 2013)9). whebA 2 A= A, IFRS4 297 B4 7}e)
= AAsk= dAA a]lolgt & = Qe &I Bste] oMo B

g B0z g} 53], Y
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9] f-5d #3EE(Amihud, 2002; Pastor and Stambaugh, 2003; Roll, 1984 5)& 3=
ARl Agst7] ol FAIZE Ak weEbA A 7)Ao 2= 5S4
A S T AR e om ot AR} A o] A IF Afe]
A ARHTA AU =S F54 A B2 dgste] 4519tk Schwarz(2015) &
BAHBSA ] AT = AR} &5 o= ARl g e ol ofskE 9

ol el FAAFE o] Q8= BARS L34 © 2 = (comprehensive measure)

v

O

4) Ag ~¥EE S5 T AdG g AT 5AF Aol 4lE A~z =o] 1
A F-Z=E(implied default rate)©] SAFY F-=&(historical default rate)ol] ¥|&j 4] UE}
U= SAre el

5) IFRS4 229 B3FA H7kE 913t 182 vFAe 54(A7], S8 2 f54)
< kgt By ZHQ]r I QlE 94 s xﬂﬁﬂokﬂ AAslolof &1 (IASB, 2013), &1
Eoﬂ e ZEnds ek olfe ARb FA ko] HUF BEUAE AAT &
Zo|tH CEIOPS, 2010b, p. 8). IFRS4 =40l whE =Hu] BEALY] o3ke 7s)4] 5(2015)
< #Fas}r] vt
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= ko] A7 (severeness of frictions) ¥ HF ol 913 Zeju| o} A2 7] o1&
33k3kar 9ok Monfort(2014), Schwarz(2015), Schuster and Uhrig—Homburg(2015) $-&
BAREZA 2T =g 8ot 7 A AP sl S A4S BF A, =
W A ol g 2= AR ddste] ARG A2y =E o] &g

of i Ao o7t Sk A, HEFA E7HE fEiA] 100
| w7]9) o]xbg 7R A7 B e dhy] el (=11 =, 2014) o] A 7]
Dz 3 O R oA Wol ARg-skal fle= Al 714 28 <] Nelson and
Siegel(1987) 58, Svensson(1995) X8 Smith and Wilson (2001) 58-S H]ul 235}
Atk 2 AT W] TRl i AEE Ui oo FEste] A4
P& AEgrh= Hol =192 =(2014) % AP8d =
A <} AL EA 9] 75 EEZE] 2 (reference portfolio) =
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o). A o) Fol wHYAe] FFE T Tl AEY AFol} 24P ny

& eiste] HEYA WIS AT BAES AEFH AN E 48 7Fed

Fama—French model) ©] -¢-2]ue} SJALR] 01 F 2328 =(yield spread) & A8 sh=
] 2 gkeke- #2l8k3ink 4, Fama and French(1993) 2] 2.2 91481 oluj g} 5-5-4
Q91 JA] Lgte} AL FolE Axds AA4d BEste] o glE B
Q1S AT AlA, =l AR ol E 2z =g) HE} gkl Bl EA
o] ZANTHS gRlslelrh. YA, oAl oF AR RS o] o)A HER 7} 9|3
O & gHEste] el tial] A3 BeE o]8ate] 2R E-S o5ete] Bt A

- 2 XHroot mean square error, RVMSE)Z- B3k A3} Nelson and Siegel(1987) &

6) 7= EEZS 245 FAY ojAEdl t Qo= FEsr|E vk
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&, Svensson(1995) &, Smith and Wilson(2001) 2% % Smith and Wilson(2001) 5
o] 7P AFET) =& AE R rA|Ete. 2 Amihud and Mendelson
(1991)#} Ericsson and Renault(2006) 2] Ao} 5dsHA| 7} skl 9] -5 v
H2 WSS Aadhs dds Bl S Atk
o)Fe] L TheT 2k AL A f54 aue) 2 U A7) ola
£ /10 245} PR A8 AT AR, Al A0 AE 2
W19l 3 o} ol 2 717h 4 ihlel ol AR, AV
) srajo)g) 24 walol jgk A 413 e i
JAjghct 23k Ao AR RSA 9] o)A Vb 5
bt 2o S AA ) mpA o 2 A VAo A= 2 A7t 8 AdE %
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II. Haa+

H (structural model approach), 2] %<+ (no arbitrage
approach) &2 -3l & 4= o7,

AA} B A F-Z(market microstructure )8) o415 A H 0] H]ThA (asymmetric information)

7) CEIOPS(2010b)+= -4 Zu9s Alitshs o= CDS WAHEIH wo]A]~
(CDS negative—basis method), AHE = W (covered bond method), 752523 ¥
(structural model method), 2] ¥4E A8k WH(proxy method)S A2 &
o, ol st A2 =Y w7 =(2014)S Fasty] vigic),

8) A1 wA]q-Z(market microstructure )= A7 2ol W2 714 & X (price formation), 7}
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o] t}= A K. 2]2~F(information risk) 2} A17F ¥3} 2 7194 ko] -5 o7}
& 7} (long—term equilibrium prices )ol] %383 S=th= 713
(E5) X gade FAREY A7 X E

3Z
=
A AR AF AN Fa ol A9

57

A A E(liquidity
measure) & T8 3R 3lolH, f-5/43 #3ek e E tl3EA Q1 A7 Roll(1984),
Amihud(2002), Pastor and Stambaugh(2003), Bekert et al.(2007) 5] $1t19). A7 2]
54 2 A AP mAl TR SRS AR tisEAR] afe] e
Lin et al.(2011), De Jong and Driessen(2012), Dick—Nielsen et al.(2012) 5-¢] It} Lin
et al.(2011)2 7= AR =2} E 3 157 2]2=1(Amihud #] 3} Pastor and
Stambaugh A 35 AHE) 1Fe] BAIE A8k 54 2l =7 ol A 3)AL
A 7o) E A BAste] F8.3 o)v(priced risk factor) & 2t 21851 ]
B3Ql AAI Aaaql A P FUE Aol F A Hza ZEv|glol
19%(Amihud #]3£2] 73-$-) 2} 16%(Pastor and Stambaugh #]3%.2] 73-¢-) Wk 2F4] gk
< 1.2t} De Jong and Driessen(2012)-> Amihud #| % & o]-&-35}] -3 =)j9}
AN fre/dol BAA ol Eoll 7ol Faks 71, 7] AR 7 4
o] E A FAEHE e ZE P 0.6%, 715w freid Zevde
1.5%%)-& Ba1313I e Dick—Nielsen et al.(2012)-> Amihud #] 3, Roll |3 - 872
f67d 8-l sl 52434 w4 (principal component analysis) 2% A 28 -5
A AREE AEelon, 54 Zeudlo] A Az e Fa3k JEFs
= Wk ofuel M1 Zefe] F-5-917] Alell QPR A 5 @ (flight—to—quality) ©]
ZARHE A8

T35 A9 (structural model approach)<- Aol A ¥k = 3|ALA) 422

3

Eol A Merton(1974) 5.8 5-& |83l ¢t Al 7 &85 23l f-54d =

W (price discovery), 54, AuIE, At 744 ¥, A1 Heixie] )

S Adelr] Y8t o]2H JHkS AAlEtaLAl sh= AT Rofolth fEA ZEndd

3} #AAst] A vA|FE2E A vl (trading frictions)S ZHe Aol A 54
=aln| 9ol EAE  9la EAeke olfol sy ovl gl B2 Agact

9) A1 MIAFE ol BN AgaR: AL f54 Ax td Y FAU(2012),
AAE 2 291(2014)S Fashy] vl

N ot 1
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2| 9-& 4351 otk Webber(2007)+= Leland and Toft(1996)°] 7|23t
ZRYPE ARt =4 FE917] Al 283 54 Zejn|dlo] BT 525
7 Btk

kel 9 (no arbitrage approach)- 21-8-9] & (quality of credit), ¥, A+,

HH Fo] FAg AUE Tl YA T E AlolE e ZEv|de=E 1t
Tt WHoZA T—-Note®} T-Bill F 22 EE o] &= W, ¥Xx%E
(off—the— run)#} #| FE-(on—the—run) I+ 232 H =5 o]-§5h= 4, CDS Y7 E]| B o]
OJA|AE o] &3l WY, ABE Be AvyoE o] 88t B, AR Zx¢}
A ZF 22 EE o] gehs W Tl Atk AW, T—Note<}t T—Bill 7+ e =
£ ]88k A7+ll= Amihud and Mendelson(1991), Kamara(1994) 5©] 21t}
Amihud and Mendelson(1991)2 F-Z0] g &2 & 7<= 7H7] 9] T—Note$t
T-Bille] 4~ &5 H]uste] T—Note2] T7}F 23 8| = Hyto] T—Billol] HI3) oF 41
=™, T-Note2] YTM(yield to maturity )] T—Billel] B]3]] 43bp s=Th= RS- A A16151
). Kamara(1994) = 5 7H& wH712] T-Note9} T-Bille] 9] & 2}o] & #2413t 4
I}, T A 7ke] Het 7o) E #Fe] 7} 34bp WAYIAL Q1SS Harskglon, T Al
A ko] ol F Apol7} A Bl whet Srskal Aol whet Weke= A
5 Bl Als &, 9o Aol Wstel o] glvkar s stk =4,
HIA 35 A 3 E (A2 Y =E o] 88 Aol = Warga(1992), Pasquariello and
Vega(2009) 5©] Atk Warga(1992)+= 7|5 A|€] HIA &7 A5 &) 95
ZFo]7} oF 55bp WA shlar A A|8F1 21, Pasquariello and Vega(2009)+= A &2
-5 &’ (on—the—run liquidity phenomenon)©] &&-21433} 4 1. A2 A}=(informed
traders) 7Fe] 2w Z}o](dispersion of beliefs) 7} F4-5, AA] A4 & 2300 7H
(noise)°] UET5 oS Bareith A, CDS WA B E Ho]A| 25 o] &3}
= WS SARY ol E A B A T FE R7) 9] 5 F71714 (reference

entity) 2] CDS(credit default swap) 2~ #| =Z 2}7kske] AAFCHO0), Longstaff et

10) CDS YIAEH. Hlo|A|2=E o] &3dl= WS A8sl7]ol Y3t o] AT A
A, CDS =2 H == Y8 FH(risk neutral)she] = &S Wedsta 9lom &4,
CDS 2= Y=ol = B si=X(protection seller)2] Az At & (counterparty risk)
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al.(2005)2 CDS<} A H &L o]-&38fo] 418 2 21(default component)©] zfA
9] 40l & A3 Y =29 51~83%(AAA~BB—) THE A 35ar v]AlE 2 Q1 (non—default
component )= 2185 H = 20~100bps(F=E 7] 54d 7|5) S-S HY O

H| 218 8912 A4t 3781 (mean reverting) &7} 2~ 2] = (bid—offer spread) %
&%k AN A A5S AASH T YA, AWE B 22y =E o) f
She WS M E 2E ol EolA Y ojx ] gl 82 ¢ =2l E A
7rate] Alklele ety w9 wEAE AU HR FEBZ(Jumbo
Pfandbrief) & o]-8-5}of 1418+ ¢1-2A] Breger and Stovel(2004)-2 -5/ Z&]v]|
&Jo] 15bpYI-S- #4831 21, Koziol and Sauerbier(2007)2 54 Zg|u|do] A]
Zroll whe Wete= 1S Wity tAlA, AR RS 22y es 483 i
2191 ¢Fiff=Tongstaff(2004), Monfort(2014), SchwarA(2015), Schuster and Unrig—Homburg(2015)

501 20t} Longstaff(2004) = T—Bond2}Refcorp(Resolution Funding Corporation) 4] e &
A =W A 7] ol E Alel& 7712] A4 r Rl dial] 3] A sk, 53] A1
9] 54 Zeu|go] Al Akl W 3tol) Wk-2-3H(flight —to—liquidity )2 A A1k T

Schwarz(2015)+= Zpa AP =3 APgS tid 082 A 22 218 2| 359} 573
ARE A8ate] f54d AE BHRESA 2z =rt AE7IE T A At
ARG ~xE = SlE & AHES B0, A e oR Qe A

Ale] 23| == 77bp, = Al IF 2~ == 49bp Gl E S AASFA T Schuster
and Uhrig—Homburg(2015)+= vF=3Z <A 718k B3] (two—regime Markov switching AR
model) & o] &3] freAd ZEn|de] 7 RE Al o, AR RS &
frE n o] F& AAA A7)l 57t x| =2k
AV F5Ad g8 23k 2]~ Q2 (priced risk factor) 9 25513
t}. Monfort(2014)+= <A 3k o] 341 o] 2}-& 7|72 X8 (regime—switching
affine term—structure model) < @& ste] A 2| =0] 74 Q491 2183}

49 &5 9 (joint dynamics) S #43 23} F-1 9] A HAE-H S

ZHC xR =A

rol'

3

[
AC)

rob

o

o] 3ol gla A, CDS AAE f5A4 gzt WAl Jrke SHolA A
9](bias)7} =g} (Duffie and Liu, 2001).
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(2012), A8 5(2014), =994 =1(2014), T-E.3F £1(2015) 5-©] T D, 44
F258(2012)2 20001 195-E 20109 5€71A] 717be] A | AA Y AR S

gato] AdF 3| HE, lF 2 A vFo] 58 AR
TRE FAs 0, Al 7 fr5d A3 Rl
A ZEude] EAF EAH R FERIHA G
(2014) = gk SIALA] At O =2 S]AbA] 9] Bl
2 o]l AA B A Fioll A, T8-9171 717bel AA S ol ARt SALA 23| =
Frolgh F(+)e] A3 FAoH, F597] o]F
AATEFATE =11 = (2014) 2 AR A
2 RS Agste] s Zev|os 4SSl 93t 4183 A4+ (K-CD
X)12)o AP E 1771 471G (reference entity) 2] 31 5H7| A =& A2y =
o} CDS 22 =e] ZolQl wlolAAE BE vy F3te) FdskA| 483k
[FRS4 29 HEF-A 374 Slg-S 2kEs1eleh a7k £1(2015)« #7673
TS BT ol A AA AFAIA e BYA]ol ofs) Bt
Hsh) = w802 Aostar By o AFAEE f54 2 7]
x5 FAsEI

g
ofy
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11) TE]‘JrE}J SIAR AdE BEAE S5 e At FE o]Fa 7] wited 9y
AN F83tta 45E F54 ARE AMES f5Ad = “]oé% F7gst7el
A7 Joem (AT 5d, 2012), AR 3] oJHY FAHAI 54 Wl o
gk EAo] A AATHAANE €], 2014).

12) 43} AL AYAF(K-CDX) = 2184 A7) dshaa] AF-2 5 43 CDS
2 7% XEZE 0tk K—CDX+ 20134 3¢9 2095 S8FA3 3] S5o]dl] FA]
Faz gle}y, K—CDXell thal 2pAf|ek A2 &9|o] x| (http://deriv.kofia.or.kr/index/index.html)

= Fashre.



N 23 =57 A27d A4z

2. oA 73] 4

oA 7R RES 1Y B, Al Y Y Telal SAA RYow A
e E o] o)A ez o8 AA7HAS AAss Rl B
3l 2Fo] AR AL Aol A B5E = AHA7FA ol el o] xbE ZRA|AE i
o] 7HA AT = ZRAAE Aofetal A ZRAAE B8 oAk
A 7HAE A s R o|vH ek sd &4, 2007). o)< EE] A4
WL ojxg A2l sl 55 RS 7P Ao] of et UrkstE
GEfoll ol o]AE 7|3l AN otk v E B3t 2}ejA
25 F8) A = ol & ] A A
el AR ol vls FAA RS o)2g VIR TS HAOE ]
AFellM s EAA BPS A8tk elFd, 2004; WA 26 2011).
AR BHol ot o)A YR FA A 4 FEe) M-S s}
o &= = o)AES Al #5T 5 7] oJtt.
T o &t = olAES Adste WS orlet
™, =51 FEf o] 9711 1 A9 Agshe I BE Rb]ol dis) shuhe 9
T PR ddehs o R FRETREA-RAAF, 2007). 2EER] =
R o] ARg-g 7] 73t tf-§-ah= A= o] Akl A H(fitting) Sh= WA 0. = 1]
4}(interpolation)oll =2 A-8-g ]l H]3] Nelson and Siegel(1987), Svensson(1995),
Smith and Wilson(2001) 283} o] gk el & AAske ol = a9
2¥(extrapolation) ©] 257 7F817] woll 7|73 A8l ¥ f2]8k B3dole} &

J
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_

=
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=
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o

O

= A dutshE g FeEle] o)A 378 32 Nelson and Siegel(1987),
Svensson(1995), Smith and Wilson(2001) 535 3l 7913 o|A-&2} 574 =]
g 7130l v-Sehs e ARSIl ¢ Y e ARl Y Yo
obd A RS ARER off= & ATt ol v Adsre] 7HAAA o] of

ek Aol A #25 olAHg 717

O

ﬁd
-
BN
lo
x
o
)
¥
oo
)
=
-l {
i
H
o
o
L
X
o



T 2ol Hla) o] 24 gAl= A

olSehs Hat 23t T30 WE A% PssrhE B wejdly] dio

r d
ot
it
o
N
fitlo
2
4
el
2
||V
o
0%
4
)
= h
ofo

7}, Nelson and Siegel 5.3

Nelson and Siegel(1987)2 AXo|2-&(f,(7))& 21(1)F} o] 717](1)el o
3] Aratat Laguerre 3HEe] Agtom AoJalal A8 o) 2 (y,(n))S 7154

A 0)ellM 7] (r)oll ek Hi-e Sall 4 (2) 2 AFEspATh).

Fi(1)= By + Boyexp(— A7)+ B\ exp(— A7) (D
1—exp(— )\, 1—exp(— X\,
yt(T):61t+/82t( eX)I\)(T T) ) dt( eX)I\)(T T) 7eXp(7)‘tT) (2)

Nelson and Siegel(1987) 232 5, By, By, A S Ul 7] B4E Fa dE&
o|A &S A et g, = |9} TS YA T s e wiEel 3]
221(level) S uFHT} 8, 1—exp(—A7)/A ol HISE 802 104 Al#}s}
o] W7|(1)7} 2715kl wef 002 SEslng tr) 9oz s ojalg
1ZEE22] 7187 (slope)ell dl-&-HTh 6,3 (1—exp(—A7)/A7) — exp(— A7) °ll
Q1o wr|(v) 7t whel Frlslthrt hashs e ojzkg 717k
| ShAl7]= % (curvature) 2 slATg) A\ = W717F S71EH
Aadhs 8 Aoshs B4EA A 7F 3 w7 71 A
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t}. Svensson =3

Svensson(1995)-2 Nelson and Siegel(1987) 2 &0l F WHA| == F7)3 |2

T8 PGS AT A (3) 3 (4)} Zo] o]2Hg 7|3zl disl 7] &
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o3} 7|17 20] 718 7)E AW St H--2 Nelson and Siegel(1987)3} 54 3}c}.
T8} o]z g 717 77| E HIA 7= S tis) 22 WElE 715
FEl = Afste] Fgs)oF 3 B49] g 7o, FE (hump) FENS]

Wsh7E F7bElo] 4] o)Al g HEEE NS 5 ek He] SAolut,

Lol o

Y < VI R

t}. Smith and Wilson =3

Smith and Wilson(2001)< A2]¥ 7] A%=o| A& UFR ; ultimate forward
rate) % 37] AXo|ZAHE(UFR )oll gk 3]AAIF(a )l &3l o] 7132
= Arsls 28-S AAIEFA T Smith and Wilson(2001) E&ol 2]3t HE o]
e 21 (5) B 2] (6)el o]&l Ak

N

Plt)=e UFRt+_Elg7.VV(t,uj),t >0 (5)
i=

VV(t,uj): 67 UFR(t+ul){a min(t,uj)* 0.567amax(t#ul)(earmin(t#ul) N 6farmin(tﬁu,)) } , ( 6)

o714 = Al M ASE = e o)A W, t= 4 W] H= v,

(e AR oK FAA A BEX ] YT HAARE ehin,
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A% % glek. BEEE 1] 09 7k Nold Fsiok F wAAF ¢, A
N7le]7] mhiel 2} (5)& NxNol Agade] Fej= P4 5 Atk NxN
G 2 (5) sl A A (Do) ez Agksle 4] (1)2] a2l WE g 4] (8)3)

o] A5A| ok A7) Adrmofabgel theh atolol el Wy wide] AgrE

P=u+ W (7)
(=W YP—p) (8)
= (P(uy), Pus)-+ Pluy))”
_ (ﬁ—UJP«“Rul 6—UJ@«“RU2 e LTRU_\,)T

w= (W(ui’ uj)),;:1#25...5]\7l7:1#25...5]\7

Smith and Wilson(2001) 5-&-2 Nelson and Siegel(1987) 2 Svensson(1995) .3 2}
F 71 2pol S ATt R WA s Mol abe 7P 0w wh)o) whE dh FE)
7} ofy e} 7] AEO)AE(UFR )S 32 AREgE Holth, 3| AAT(a)E &

d H Axs o1} Nelson and Siegel(1987) %
Svensson(1995) EFAT 47 81& 74 K9 FuE vhdshs] &2 A&
A7) Adwoage] SAFgRE HAIE WE Aol F HAlE 3 ] oSl
A FA0APE WA v 2] Aol Nelson and Siegel(1987)%
Svensson(1995) 2382 HAASHY 2 8|S F38l 48k b AEd
W7b B3 57X (unbiased estimator) 715 T5slt]ete Qxk= EAYSHA|
Hok 22} Smith and Wilson(2001)- 21(5)%} 2] (8)ellA e} o] HAATE
&3l ol A3shr] wiEel FHAte] gk Fate MAYSHA] QT 3 9

d|=2] 749 Nelson and Siegel(1987) & Svensson(1995) 28L& =A% H42

}_Zg =)

il
&

14) Smith and Wilson(1991)2 W(t.u;)E kernel ¥<== 25}t
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IFRS4 2@tAIsloA 9] -84 ZEu| S wkddt &8 FAol #A3t A EREE

[ A= 5 A+ 4

1. A=
Boodqte] B4 717k 20034 1€95-E 2015 129714 1567 L]t} 4 7]
7HS- 2003 195 AA 3 o] G 1998~2002x0) 87224 D F-8A14 <F

e S 3R 2 BA 082 e g7 4g
&l 2003\ 149 1 g m At A BAN I3 |55 A ste] dea Ashs =
7PF A BEsh| = 7] witolth thEkils AN Bk Ao, -

FA"E AL o) = 20159 W 702 26.4F A(dRANSE )| FAHE 14.7F
o, A E 1162 9, FefAks 0.042 ) oJtHd),

ARESA = L 7] S A9 54 e A7 E A-8nton, o BA)
A7 AAE A R ErA e A Shulj = Fuful o] didEel gt
tHo), wheba] 2 ARl M= RS A ©] 21-8-9] A (quality of credit) o] =32k
drhar B 7] AEESA S} 5L o] dAE o] A xfo] (o] 3f A H.F A
x| =gl dh & -5 A (liquidity measure) 2 AFS-SFITHS) . <Table 1>
oA ARHZA o] A& FYU IE W] FaLA o)A tiv] H Ao R 1t
ERPIER0.13~0.23% 32 21& & 5 Utk 22]aL <Figure 1>l4 5B

suaes F2 F49717F Bolut 20074 69 o] AZe A5k AL

15) 718 A417+5-(2016. 1), 43+ ARSI
16) 2G5 ATFAI B2 37 SATAAD T A IA 2] A1622]55 Fa1shA Q.
17) 2 Aol M= “HAFAR7E SN AHE 8452, 2016. 04. 14)™ we} 7919 ©]
Ago] &A= =LA o] A& AFg-aIGith Hal=, EIOPA(2016)+= DLT *7HDLT
assessment) & 3t @ o] A& R AMEE AES A, 2gAel SEE] s
o] EAHA AW wewtelA] & Agole FaA) o] A& o]&ates dalst

o
a1 At}

18) AHd=8A, T Ida83A 9A v =3l T do] L dEla g uiste
AE7F e 4 Qv WA AFEZFACL AR vl Ve Y197k
A jzARe] g ofF SollA A7k em FEvE A sAY
o3l 53 22 o7t EASE HE VIZE T AFRISA o] AdS58A o)Ak
F& HAH R 0.06% =21, 58917 el 2008 108 ell= <F 1.2% =3hH(3
| 7], EE olx& 9.



N 23 =57 A27d A4z

o
H = R
A Ak g g o ek fred Tejvile] 2= H

1
9710 F58S 1el CEIOPS(2010b)¢] Axbels o x|slc},

<Table 1> Descriptive statistics

This table shows the descriptive statistics for each tenor government bond and
government —guaranteed bond yields. The sample period is from January 2003 to December
2015.

(unit: %)

Maturity Mean Std. Dev. Min Median Max

Government 1 3.54 1.06 1.51 3.42 5.66
bond yield 3 3.84 1.06 1.58 3.85 5.86
5 4.07 1.07 1.72 4,34 5.97

7 4.27 1.07 1.91 4.63 5.98

10 4.38 1.04 2.10 4,74 5.98

Government 1 3.67 1.10 1.58 3.60 6.18
—guaranteed 3 4.06 1.13 1.64 4.21 6.39
bond yield 5 4.29 1.12 1.86 4.55 6.44
7 4.42 1.12 1.96 4,74 6.46

10 4.54 1.10 2.17 4.93 6.51

Government 1 0.13 0.14 0.01 0.07 0.71
—guaranteed 3 0.23 0.22 -0.03 0.14 1.44
bond spread 5 0.21 0.20 —-0.01 0.15 1.31
7 0.15 0.12 —0.04 0.12 0.63

10 0.16 0.14 -0.03 0.11 0.75

Aol AVESE A|71E 7Y 7] el E19) A& o] A& (zero—coupon bond yield),
SIALA R AW = Sz b 7 () ol A AlE vk o S|ALA| A= Sk )
AR 7H ) oA A TR, FAISEHE ‘vl BP Sl HA]4720) & ARSI T B
19) “A7FE7} 1% olErold FEFARIE AT A, A1 ol % 2, B

o
Zx9] EFEALEFHIE W EE AJAGIAT AE P% A a4
S(yield to maturity)< 23} %%—‘?ZPQ*}"l 9 2 ol #

o £
R oox
18 4

Z1]7—25_).

0) SIS o B ST A § A9 Lt S
24 NS5 BBB- olgel €13t FA AR veAoR THse] ATKE A
w2 o &2 Al o] X4 (total return index)e]™, 2001d 1€ 2¢S 100pt= &}
FABT T W] 3702 o]l FRN, 4 #al A7, F49) A7, APA7, BB
vgk A, Bh AE A, s el 109 o Al AL|sIg. B A,

r°"
:u
2
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A= QY 7S] HEXE backward looking?l 213425 (realized
returns) WA forward looking®! 5o H(AAA-AA-A) W71 (1-2-3-4:513) 15
W] A7V 7} 7] 4225 (YTM; yield to maturity )2 ARE-3F TH Longstaff, 2005;

Houweling et al., 2005; Chen et al., 2007; A% - 2538 2012).

<Figure 1> Yield spread of government—guaranteed bond

This figure depicts the yield spread measured as the difference in yields between
government —guaranteed bond and government bond. The sample period is from January 2003
to December 2015.
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French(1993)9] 28510 <= wh7|e} Alg-swolehz Al 54 Was 48
315121, Houweling et al.(2005)-2 €-g% Fama and French 53<1 Gebhardt
et al.(2005)2] E&E o]g3dle] AAAFL FE5AHS A3 Lin et
al.(2011)- Fama and French(1993)¢] 58%1(F2 Zgm 4, & Zgn|¢,
AR Zeh |, 7]

sto] A8 A 54 HQ o] 3ALA] 2z =2] 744 A gl
A 71l PR A% @ (flight —to—quality) o] EAIFHS BTk
al.(2013)L 157 F40] ARt 7H el mA= dES ARG S AHES
of EAsI e, frE5d T4 Y A7) HAA7IA 9 Al vehe =4
-(conditional) 9-& HSTh AAE 253 (2012)2 Gebhardt(2001)7} A<k
¢+ 249 Fama and French 28-S 2838t b= 3|AR| Ao 540 EA)

AR} 54 Tev|e g B AekE F54 AXS FAANE A5

F A~ e Alg Ay s §54 Q9

’J>
o
j
)
5]
<
o
D
&

AHA © 2 5 717]9 S|ALAf e} Al 1Fe] o] AfE Afolof = 418 Zaw]| ¢
ghohe} 54 ZE|nldo] 23+ Hof UK Driessen, 2005; Longstaf et al., 2005;
Chen et al., 2007; De Jong and Driessen, 2012 5. o213k #Hd o4 4] (9)2] Fama
and French(1993) 2291 ®&o] prri= Alg Q0l¥ut oluz} 54 K2l
X3 FA18 292l (gross credit factor) 2.2 d|Ae 4= oW, pEF+= F543
QML) &4 89ds Aet & A8 8%U(net credit factor;
CREDIT) 2.2 Fa|& = 2D, f§-54 20& AAS &= A8 a919] 283}
FH#3te] Longstaff et al.(2005)2 418 1ol v]= x|} LA f-5
Aol A zfel 7} Q= vl AR-H SR Refcorpe] &0l F-913 olAHE=A
AThar AHskal AT} Acharya and Pedersen(2005) -
9 E(net return) b= I A, F-2419] F 79 &
1

= =1
A 55 1182 AR 5 501 B (net return) 7H9] FEAE ol §3fe] E %

21) DEF = 7] SARA o)AHE — 7] 91 olAkE = (37] A olE - 7]
ARRZA olAE) + (7] ARRFA o4& — A7) FAL olAE) = crEDIT
+ILLIQ .
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= Aol 2A-E ARx7EE 23 28 (liquidity— adjusted CAPM)S- A A
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Y;t - Y}st =o;+0
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TERM, + 3, 4., DEF, +e¢,, (9)

oA7IA v, &= 3JA i & ¢ 9 o)A (yield to maturity; YTM), v;, += ©71(1
W) =LA o) ZE(YTM)-S 22 et} TERM S 747] AAX]52] reloldel
g 7] A o)A @] A o] 4 1k zleleo|w,| pEF+= 471 A
A=) oIZH(YTM) 3 7] =aLx) o3 1k 2jol& veplnt. 7] a4
= 7o) vl BP SRR FollA] W717F 4.5~51%1 AlY AE AL

<Table 2>+ 58 ABHFE9] 7|5 TAFH GWAGE vepit £ 7]
003 1956 20154 129714tk 9id Aol DEF €] 3(0.68%)
& crEDITS) B1(0.51%) 3 mLiQe) B (0.17%)9] &3} e-S e 5

ek 1ejal g BellA & A8 8219l DEFE E8fste] &3 CREDIT %}

)
flo
\\]

ILLIQ 7Fe] 24 A7) 0.55% 5 AL & |, CREDITY ILLIQ+ YA F-&

MEONA FEe = FOE o e & dr22), webA] AAAEY] FEAR0

54 8%lel 9SS WA &+ & A8 Q<l(orthogonal net credit factor;

CRD)> 21 (11)& A&st] FEsIom, o] WHE A8sd Aulsh=
=

(orthogonal) G5 AAE 4= vf= A o] tH(Cieslak and Povala, 2015).

Y; t Y})s#t = +/87',A,termTER]\/[t +/8

CRD, + 3, i ILLIQ, +e¢, (10)

i,crd 4,illiq

CRD, = DEF,—a — 3 « ILLIQ),, (11)

o714 TERM-S 2] (9)9] 7|7t 22 =(term spread)®} HL3H, ILLIQ+=

22) W4E9] g5 (multicollinearity )2 #4F47-2 A4 (VIF; variance inflation factor) =
H2E3d Ao waZW cREDIT S VIF7} 6.052% ThZ wigel A3 Agoz ¥d
g 7FeAde] =4 JERTh
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<Table 2> Summary statistics of explanatory variables

This table shows the descriptive statistics and correlations between the explanatory variables.
TERM s aterm spread of government bonds, ILLIQ1s a liquidity spread measured as the
difference in yields between long—term government —guaranteed bonds and government bonds,
CRD1s an orthogonal net credit level, CREDIT'is a non—orthogonal credit level defined as net
credit factor, (DEF — ILLIQ) and DEFis a credit spread measured as the difference in yields
between long—term corporate bonds and long—term government bonds. The sample period is
from January 2003 to December 2015. *, *+, and **+* denote significance at the 10%, 5%, and 1%
levels, respectively.

Panel A : Descriptive statistics (unit: %)
TERM ILLIQ CRD CREDIT DEF
Mean 0.47 0.17 0.00 0.51 0.68
Median 0.32 0.12 -0.05 0.47 0.61
Max 2.20 0.94 1.05 2.08 2.84
Min —0.08 —0.03 —0.40 0.18 0.24
Std. Dev. 0.48 0.16 0.24 0.29 0.39
Panel B : Correlations
TERM 1.000
ILLIQ 0.443#+*+| 1.000
CRD -0.102 0.0005%sx 1.000
CREDIT 0.159%* | 0.550%%* | (0,835%x*x 1.000
DEF 0.291%xx | 0.796%xx | 0.605%%x | (0,943%%x 1.000

R TRl waE olE A10TR 2

44 ZEu|go] dtgdyd oz 7R 4L T GAR FEH ST
A= ol IR FAS A% 2¥ 44 AR Nelson and
Siegel(1987), Svensson(1995), Smith and Wilson(2001) 285 AF&3}e] F o sl
FAAE vluskgleh. oo M3 dAgtelA Ak uikel o] Smith and
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<Table 3> 2003\ 195E] 20153 1297H4] 7|3ke] S5 w7 =05 452
A= (yield spread) &) A|AIE 241 AaE Yepdt), 5oE A2y e vl B 5w
k|8 A 7137} 7|5 422 E(yield to maturity) ol A <o) 1 o] &85 2p7ka}
o] 31tk o A2] Fama—French 2.8 <] 5 71x] Ao} o d Bo| Hl-H-54
Q918 713} 4% Fama—French 28 2] Al 7FA] AW W= 55 1% o]0l A
SAXoR Folehs & 5= ATHAAA 1'd 39| TERM 2219 A4 o9)). &
#4¥) Fama—French 3291 2.8(80.8~98.4%)S 2-8-3} 73-$-0| Fama—French 2291
R3(79.7~97.8%)N vIal 578 AAT7F A=A 1~2%p SV kL, BE AFe
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S o) ES Ak o 54 8%lo] Task ks 3 Wt o),
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<Table 3> Time series regression

This table presents the results of the following models:
Fama—French 2 factor model: Y, ,~ Y, , = o;+8,,,,, TERM, + 5, ,,; DEF, +e¢,
Extended Fama—French 3 factor model:
Y, Yf.s.t =0+ o TERM, + 53, .y

CRD, = DEF,—a—p « ILLIQ,

TERMis a term spread of government bonds, DEFis a credit spread measured as the difference
1n yields between long—term corporate bonds and long—term government bonds, CRD1is an
orthogonal net credit level, and ILLIQ1s a liquidity spread measured as the difference in yields
between long—term government —guaranteed bonds and government bonds. The sample period is
from January 2003 to December 2015. The t—values are given in parentheses. *, **, and *

denote significance at the 10%, 5%, and 1% levels, respectively.

CRD, +53

iilliq

ILLIQ, +¢,

Panel A : Fama—French 2 factor model

Portfolio « TERM DEF adj. R?
AAA 1 year | —0.2984sx 0.0436% 0.8898xxx 0.877
(—13.616) (1.886) (31.300)

AAA 2 year | —0.3381x 0.5350%xx 0.9616%xx* 0.931
(—14.665) (22.000) (32.150)

AAA 3 year | —0.2933xxx 0.783 1% 0.9558xxx 0.955
(—13.530) (34.244) (33.983)

AAA 4 year | —0.2502xx 0.9388xxx 0.9408xxx 0.974
(—13.905) (49.461) (40.304)

AAA 5 year | —0.1608xxx 1.0488x 0.8997xxx 0.978
(—9.233) (57.083) (39.812)

AA 1 year | —0.3330%x 0.127 4% 1.0630%#x* 0.890
(=13.102) (4.752) (32.240)

AA 2 year | —0.4333%xx 0.6151##x 1.2555%#%* 0.931
(—14.999) (20.188) (33.504)

AA 3 year | —0.3814xxx 0.8523%xx 1.2739%#x 0.943
(—12.791) (27.102) (32.937)

AA 4 year | —0.3339%xx 1.069 8 1.2469%#x* 0.955
(—11.484) (34.882) (33.057)




IFRS4 29 AI8 A 9] -5 ZEu|dS whadsh dlg F4of 3k A7 PG
AA 5 year —0.2451 5 1.2553#xx 1.197 6= 0.959
(—8.322) (40.416) (31.351)
A 1 year —0.1608:s 0.367 2k 1.1026%xx 0.797
(—3.766) (8.152) (19.903)
A 2 year —0.2803%sx 0.843 3% 1.377 7 0.868
(—5.687) (16.223) (21.550)
A 3 year —0.1391 == 1.0783#xx 1.3807xx 0.857
(=2.425) (17.825) (18.559)
A 4 year 0.0609 1.4335%x 1.2589#xx 0.873
(1.008) (22.502) (16.068)
A b year 0.2567 s 1.6808xx 1.1720%xx 0.861
(3.724) (23.116) (13.106)
Panel B : Extended Fama—French 3 factor model
Portfolio e TERM CRD ILLIQ adj. R?
AAA 1 year —0.023 0.002 0.729%xx 2.01 6% 0.893
(—1.46) (0.10) (17.29) (28.28)
AAA 2 year | —0.051 sk 0.47 0% 0.709s%:x 2.293%%x 0.952
(=3.41) (21.51) (17.81) (34.09)
AAA 3 year —0.010 0.7 145 0.6865%:x 2,306 0.972
(=0.78) (37.18) (19.62) (39.03)
AAA 4 year 0.034 %% 0.880sx 0.71 4% 2.214%%x% 0.984
(3.13) (55.71) (24.80) (45.49)
AAA 5 year 0.115%*x* 1.002xxx 0.71 9% 2,065 0.984
(10.04) (59.41) (23.38) (39.75)
AA 1 year 0.000 0.086x:x 0.90 2% 2.363%%x 0.901
(0.00) (3.14) (18.09) (28.03)
AA 2 year | —0.051xx 0.54 5% 0.98 3k 2.91 Lsxx 0.946
(—2.58) (18.87) (18.68) (32.74)
AA 3 year 0.003 0.77 3k 0.96 6% 2,998 0.958
(0.15) (26.70) (18.32) (33.62)
AA 4 year 0.04 4 0.996x:x 0,959k 2.91 6% 0.966
(2.25) (34.77) (18.38) (33.07)
AA 5 year 0.121 5% 1.190x%xx 0.94 6% 2.764%%x 0.967
(5.89) (39.41) (17.19) (29.72)
A 1 year 0.17 8% 0.31 2% 0.88 7 2.522%%x% 0.808
(5.59) (6.64) (10.37) (17.45)
A 2 year 0.140%xx 0.766x%x 1.07 7sxx 3.196%x%x 0.879
(3.85) (14.37) (11.09) (19.47)
A 3 year 0.27 2#%x% 0.981#xx% 1.004%x%x 3.31 2x%%x% 0.872
(6.50) (15.95) (8.96) (17.48)
A 4 year 0.416%x%x 1.307 % 0.76 7% 3.235%%x 0.894
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(9.78) (20.87) (6.72) (16.79)

A 5 year 0.574%%* 1.535%x* 0.607*** 3.167#xx 0.884
(11.82) (21.51) (4.67) (14.42)




At A E o e AAA 98-S 2he AR T S FOES Aok ¢
U= 91912} 570 7 dnkabA| (risk—return trade—off) 7} A HEC) -84 2218
q

71t 4% Fama and French 2.8 2] 7} @2150] Jui o2 @ 798

T = AAd| F 23X E dolr 7] 918l Fama and MacBeth(1973) ¥HHS AF&-3}
Atk 94 2 54 717k A RE o] g-3te] HERES FAsI o 72 AR
o] kS =Yl njnEty] Y&l 7k B o] Ho) I WS b Al A

2

A AFE 2 T3 REHAE L A (scaling) AHS-SHATE kA EA18 5= Q)
= el e A1) 2= (bias)& 95171 913 Fama and MacBeth(1973) "

B FF0 S AREEI T2, Fao) A, A e] A& 420 E(realized
return)-2 3 wHA 2] 2158} (factor loadings) <} T o a1, 2@ ] AE 4]
3 HEs WA o2 A BAIE Zheth 2 ATelM s Ad o5 rizt
T2 79 2~ Y = (yield spread) ©F HERS] A= J=
7] f1al A (12)¢} 2Fo] wlete] Ay 3 571 39124 75;%0}913}.

Y"i,‘,t - Y})s#t =% + Vl/giﬁterm + 72/87',5(:1“(1 + 75/811111(1 + 746iter7rL + 75/8?5(:1“(1 + 7()/8121”1(1 + Uy
(12)

=5 AYok s, olE A =E dAsks alse] gaart A
Aol T st FAZA SR 7ok F(+)9] gholojof gt} FolE ATy =
o} we} 3hel] uldE o] EAlshs AS(elly;, — v, , = 16+l FO1E 2=
dl=2} we} 7] 7187 1% A& (partial differentiation)< ©]-&3k] 4, +27,3 =
Tt om, g gl2a 89159 £ HlEKrolling betas) ] 3t gks 22 485

to

At
24) Petersen(2009)-2> At A 2+ 719 & 2} 7o Al Ak a ) (time
effect)7} EA8H= A9l FF0315 F435hk= W 22 Fama and MacBeth(1973) W

ol Hgeks AAsHI
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<Table 4>= A-8-5F 3} = W7o w2 157 LEZ ] @ 9] Fehd 3]7]84]
Az, 51de] E8 %9-(rolling window)E 4-8-5}¢ Fama and MacBeth(1973)
o] 2] 3] HEA S $-3 it} <+ 2= Fama and MacBeth(1973) W o2 =
et om, Hlus =datA ab7] flsto] 2] (12)04 ¢ o] MFae
o] FFHAE AL (scaling) SFATE 3d AS HH 7|7F A2 =e)
BRe] 2213 A7 1% Foll A SAIA & & M o 24 ol &
oF W} 7kl H]Ad o] EATHS g1 4= vk oid BE BW 7oE A2
of A o= Fogh 7|3 2z =, A8 58 8819 gl2=a 7HA ] B
F(+)9] FhS VERE AE B 5 QU o)Al vkt S|AR Al A 713E
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o] 9lo] T R3F 2]~ Q21 (priced risk factor) 9= A|AFSHE} 18] a1 7|7 232 4
= A ATEe, GEA Zan e weSe] 1 vy BE

sy== 7hzE 1,99, 1.71, 0.199HF W3S oF &= 9t

>

<Table 4> Cross—sectional regressions

Panel A shows the results of the cross—sectional regression tests of 15 rating and maturity class
corporate bond portfolios. The tests are based on Fama—MacBeth regressions, in which betas are
estimated using five—year rolling periods for each portfolio. The sample period is from January
2003 to December 2015. The dependent variable is a portfolio's monthly yield
spread. B, 8.4 and g, are the betas of the steepness of the interest rate, the
level of credit, and the level of liquidity. To examine whether the yield spread has
non—linear relationships with the betas as realized returns, we use the regression
models that include squared betas. The t—values are given in parentheses. *, **, and
wxxx denote significance at the 10%, 5%, and 1% levels, respectively. Panel B shows
the results of the risk prices of the cross—sectional regression tests of 15 rating and
maturity class corporate bond portfolios.

Panel A : Fama—MacBeth regressions

Y Brerm Bera Biuiq B By /B?lliq Avg. R’
1,124 | —0.209%% | —0.713#x | 0,186+ | 0.604##x | 0557+ | 0,116 | 0.936
(7.50) (—=2.61) | (—4.57) | (2.34) | (8.84) (3.44) | (1.22)
Panel B : Risk prices
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12 Nelson and Siegel(1987), Svensson(1995) % Smith and

Wilson(2001) 285 3l 4 A& oA F7g 2] 9 3 o] #}-8-9] zfo| &
3l A7gstelet. 78 Aol tigh oS = vluE flal 51 olate] v E i
o= gty 7d 210 Y& 23l oo RSt AT
ANAE A7l e 5 e o)A 71 EE F4 5k vl B4 o] 7] Wi
o Aol &= 7hsg F7loll tl-gsk 7 o] de] W= FHEste] B4
o]l 13 A7) ¥ FeAd AR dAlstit 18] A7 tido] He Y
o] 5ol gk 4
Siegel(1987) ¥ Svensson(1995) X.3-2 it Ujol| A = K= 4 of| 2 =g . 4f
7} ASHA = A9 Smith and Wilson(2001) F32 2] (5) 2 (8) 3} o] ARS-H 3%
ol thalf k3] gt 7125 Friesh] witel B Well= FA A7)
WA et 3t AAIE T Al 483 Smith and Wilson(2001) B9
= O 7 2ol Hlel A gl whE sl Ths Aol e HEw RS
welste] Al mEgell thgk Blal 7S Al skl

Nelson and Siegel(1987) ®& 9] 54 B4 % A, += Diebold and Li(2006),
BhAl- 22 H(2011) 2 A 2]5E(2008) 0] ARE-RE 0.7308 B 0.755 (V)= 5
A3HA| AFE-3F AL, Svensson(1995) Rl thA =& A, & Diebold(2008)2]
27191 0.29Z A\, E A&l A, £ Diebold(2008) ¢} A 35=(2008)
of 4] A18-3+ Nelson and Siegel(1987) o] A& Y&}t A &2 A9t
Eye AY B2yl digh HaAsws &9 F4skth Smith and

%

Wilson(2001) R&of] A5 el A7) AEo|&A-&(UFR)H 3)AAZ(a)
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717 -% A 28l U3k At vl A3} Smith and Wilson(2001) E.& o] o}
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2 F LI} Hlaste] i oz 5-9foll 9l A= et <Table 5> 4]
B ko] o)l tigh =4 eaf vlatell A 7id B 101d ®E7] B Smith and

Wilson(2001) 28l &J3t =27} A SAE UL W FE-S 2E o) HAXA
Nelson and Siegel(1987)3} Svensson(1995) 58 7] H]uwF 7 F53193=4] Svensson(1995)
1 3Jo] Nelson and Siegel (1987) E3&ol] H]a]| X5 -9-91e] = A0 = LJERsIT] 21831

@]3E 2ol A Smith and Wilson(2001) B3 o] 9-91& A8kl 9171 wioll 7]

T2 74 23O = Smith and Wilson(2001) 582 A3} T}25),
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<Table 5> Validation of the yield curve estimation models

This table shows root mean squared errors for the yield curve estimation models.

Panel A : Government bonds

Maturit Nelson—Siegel Svensson ) )
(Years)y A= 0.7308] h= 0.75 | A,= 0.7308| = 0.75] Tuth~Wilson
In 1 0.0043 0.0043 0.0003 0.0003 -
sample 3 0.0052 0.0050 0.0008 0.0008 -
5 0.0049 0.0047 0.0005 0.0005 -
Out of 7 0.0022 0.0022 0.0021 0.0020 0.0016
sample 10 0.0031 0.0030 0.0027 0.0027 0.0024
Panel B : Government —guaranteed bonds
Maturit Nelson—Siegel Svensson ) )
(Years)y = 0.7308] h= 0.75 | A,= 0.7308| = 0.75] Tuth~Wilson
In 1 0.0050 0.0049 0.0003 0.0003 -
sample 3 0.0063 0.0061 0.0004 0.0004 -
5 0.0053 0.0051 0.0006 0.0006 -
Out of 7 0.0019 0.0019 0.0016 0.0016 0.0014

25) CEIOPS(2010a)+= =37] o|A&2] 7|32 34 230 % Smith and Wilson(2001) =&
< Adta AEdE AAE 58 o)X &3l 9tk Smith and Wilson(2001) =&
S e ®HeHe Hla) Ry FuA ®BrbHa ®BeH 7he] 3k HZ(uniform
approach), AollA e o|A-&3 FAE oxg9 dA| T o] Utk
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<Table 6> Calculation for adjusted risk—free rates

This table shows the calculation for adjusted risk—free rates of AAA corporate bonds as of the
end of 2015. The expected liquidity premium and the expected yield spread are estimated using
the extended Fama—French 3 factor model. The risk—free interest rates term structure is based on
government bonds rates. Actual yield spread is measured as the difference in yields between
corporate bonds and government bonds with the same maturity.

(unit: %)

1 year | 2 year | 3 year | 4 year |5 year

Expected liquidity premium (a) 0.50 | 0.68 | 0.68 | 0.65 | 0.59
Expected yield spread (b) 0.74 | 0.94 1.10 1.18 1.31

Contribution of liquidity premium
(c=a/b><100)

Observed corporate bond yield (d) 1.87 1.90 1.95 | 2.01 2.14

68.58 | 72.98 | 61.91 | 55.03 | 45.22

Basic risk—free rate (e) 1.62 1.64 1.67 1.77 1.86
Observed yield spread (f=d—e) 0.24 | 0.26 | 0.29 | 0.24 | 0.28
Liquidity premium (g=cx{/100) 0.17 0.19 0.18 0.13 0.13

Adjusted risk—free rates (h=e+g) 1.79 1.83 1.85 1.90 1.98

Aol BEH A o= 1] 2 A oA VIR e AR
743 25 Smith and Wilson(2001) &l tidste] 9H715 F718h= Wi
2 9Atste] A3} TE85), <Table 7> 2015 & A5 = o] 83} Smith and
Wilson(2001) 23 o2 oJ4}ste] F-¢t =131l U of| B o] AE o] xF&} A A A
AAPol A B A= o)A 1elal, A A& o)Akl A8 ]
HE FAYE 554 Zv|9-S 7HFslal Smith and Wilson(2001) 28 0.2 94t
gko] 75k 285w AR e] AE o)A S 242 yEkit), T2 AL <Figure 2>
 Smith and Wilson(2001) %.8].0. 2 9]absle] 8+ AE1 =] &% o] -3}
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<Table 7> Term structure of adjusted risk—free rates

This table shows the term structure of adjusted risk—free rates for each rating class calculated by
adding liquidity premium to government bond yield.

(unit: %)

1 3 5 10 20 30 50 80 | 100
year | year | year | year | year | year | year | year | year

Corporate A 2.23 236|251 |284 326|350 | 374|389 | 3.94
Corporate AA 1.91 | 2.05 | 2.19 | 257 | 3.08 | 3.37 | 3.66 | 3.84 | 3.90
Corporate AAA 1.79 | 1.85 | 1.98 | 2.40 | 2.97 | 3.28 | 3.60 | 3.80 | 3.87
Government—guaranteed

1.69 | 1.77 | 1.99 | 2.18 | 2.65 | 3.03 | 3.44 | 3.70 | 3.79
bond

Government bond 162 | 1.67 | 1.86 | 2.10 | 2.18 | 2.25 | 2.8 | 3.28 | 3.45
Observed government—
guaranteed bond

Observed government
bond

1.69 | 1.77 | 1.99 | 2.18

1.62 | 1.67 | 1.86 | 2.10 | 2.18 | 2.25

<Figure 2> Term structure of adjusted risk—free rate
% 4.0
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2.5 |

Corporate A
Corporate AA

Corporate AAA
Government-guaranteed bond

o  Observed govemment-guaranteed bond

2.0

1.5




|
1

B

o]

o 9]
£

A
U= AellA

5 A

=

BlAfell A a1

3
-

o
=]

Fell A o] 1.
A

9

1 IFRS4 29+
Zu et opdel =] 1B

kel
Y

o]},

of

-

R

o]
H
S

°©

sell <]

5]

T7F 714

IFRS4 27
202139 &=

-

R

?_

sl
o]

B

S-2luetell A F2F2] A9 (no arbitrage approach)2] A& 4H-1.

w71 g e, A9

e
RS

170] o)o)7}

& 93

A

of| <1 IFRS4 2

—

M

o

ol

_z:l

O =2 7]th ¥

RS
o
oR

¢

ol

o



N 23 =57 A27d A4z

FnEa

HAAE-ol8]-o]Fd, "SR AT =e] e el B4 22 589
7] 7132 A5stol”, AFAT, #1274, 2014, pp. 73—104.

(Translated in English) Jae Yoon Kim, Joon Hee Rhee and Joon Haeng Lee, “An
analysis of the liquidity component of corporate bond spreads : Before and
after global economic crisis period’, Asian Review of Financial Research, 27,
2014, pp. 73—104.

Aala]- A" 0] Fot, “HASAL A Al IFRS9F RBC AAMRY, A
A 314 2015-1, 2015, pp. 1-76.

(Translated in English) Haesik Kim, Jae Rin Cho and Kyung A Lee, “A study on the
advancement of Korean solvency system under the IFRS 4 phase 1I”,
Management Report, 2015, pp. 1—76.

=20 (TFRSA 2 9] shell M o] Rl 714 Eelgol et A7,
23 @ AT, #1254, 2014, pp. 73-111.

(Translated in English) Geonyoup Noh, Kyoung Gook Park, “A Study on discount
rates for insurance liability valuation under IFRS4 Phase II”, Journal of Risk
Management, 25, 2014, pp. 73—111.

-2, “Nelson—Siegel 28-S ]88 o] A& 7|12 o 57, QA Al
A, #2474, 2011, pp. 2693—2711.

(Translated in English) Yunseon Park, Dam Cho, “Forecasting the term structure
using Nelson—Siegel class’, Journal of Industrial Economics and Business,
24, 2011, pp. 2693—2711.

AAE-058, ‘85 MRS 54 Zerlesl 54 X, ATBIDT,
#1294, 2012, pp. 63—90.

(Translated in English) Junghoon Seon, Seung Hyun Oh, “Liquidity premium and

liquidity proxies of Korean corporate bonds”, The Korean Journal of



A

X,

IFRS4 29AIE oA o] 54 ZEun| ¢

o

gk &l o &3 A7 ey

ry

=
-

o
[ox

Financial Management, 29, 2012, pp. 63—90.

FEd-FAT, oA VIR ERET, F8AT, #1124, 2007, pp. 31-93.

(Translated in English) Dong—Hyun Ahn, Sun—Joong Yoon, “The survey of term
structure models”, Review of Financial Economics, 12, 2007, pp. 31—93.

FHEY, T AN e S8R v, AFAT, #1254, 2012, pp.
37—88.

(Translated in English) Cheol Won Yang, “Comparisons of liquidity measures in
the Korean stock market”, Asian Review of Financial Research, 25, 2012,
pp. 37—88.

A7, A7 mge) AT AT, AL 2015.

(Translated in English) Sekyung Oh, Risk management, Hankyungsa, 2015.

S AHAR A F LA, “TFRS4 715eke] REREYH ol w3 A7,
g2 AT, #1247, 2013, pp. 99122,

(Translated in English) Changsu Ouh, In Hyeon Yoo, Kyu Seo Park and Won Jae
Kang, “A study on the valuation of insurance liability based on the IFRS4”,
The Journal of Risk Management, 24, 2013, pp. 99—122.

o]5=3, “Nelson—Siegel 2.F5 083k o2& 7|3H3:0] 43 o5, AEAT,
A|124, 2004, pp. 101—-126.

(Translated in English) Joon Haeng Lee, “Estimating and forecasting the term
structure of Korea markets using Nelson—Siegel model”, Korean Journal of
Futures and Options, 12, 2004, pp. 101—-126.

A3, “AFA AAEEHES AT FESA A, AFA AT, A254,
2008, pp. 1—31.

(Translated in English) Hee Joon Jeong, “An analysis on the yield curves for active
bond management”, The Korean Journal of Financial Management, 25,
2008, pp. 1—31.

Fa w0, WA FEA e ke 47, faa



AN 23 =57 A27d Alds

A, #1264, 2015, pp. 93—123.
(Translated in English) Hyochan Ju, Junhee No and Hangsuck Lee, “Estimation of
the term structure of liquidity premium in insurance business’, 7he Journal

of Risk Management, 26, 2015, pp. 93—123.

Acharya, Viral V. and Lasse Heje Pedersen, “Asset pricing with liquidity risk”,
Journal of Financial Economics, 77, 2005, pp. 375—410.

Acharya, Viral V., Yakov Amihud and Sreedhar T. Bharath, “Liquidity risk of
corporate bond returns: conditional approach”, Journal of Financial
Economics, 110, 2013, pp. 358—386.

Amato, Jeffery D. and Eli M. Remolona, “The credit spread puzzle”, BIS Quarterly
Review, December, 2003, pp. 51—63.

Amihud, Yakov, “Illiquidity and stock returns: cross—section and time —series
effects”, Journal of Financial Markets, 5, 2002, pp. 31—56.

Amihud, Yakov and Haim Mendelson, “Asset pricing and the bid—ask spread”,
Journal of financial Economics, 17, 1986, pp. 223—249.

_“Liquidity, maturity, and the yields on US Treasury securities’, The Journal
of Finance, 46, 1991, pp. 1411—1425.

Amihud, Yakov, Haim Mendelson and Lasse Heje Pedersen, Liquidity and asset
prices, Now Publishers Inc, 2006.

Breger, L. and D. Stovel, “Agency ratings in the Pfandbrief market”, Journal of
Portfolio Management, 30, 2004, pp. 239—243.

CFO Forum, “QIS 5 Technical Specification Risk—free interest rates’, CFO Forum,
2010.

CEIOPS, “QIS 5 Risk—free interest rates—Extrapolation method”, Committee of
European Insurance and Occupational Pensions Supervisors, 2010.

, “Task Force Report on the Liquidity Premium”, Committee of European



A

X,

o #3 A7 el

e

=
-

tlo
o

B ol

IFRS4 29AIE oA o] 54 ZEun| ¢

[o

Insurance and Occupational Pensions Supervisors, 2010.

Chen, Long, David A. Lesmond and Jason Wei, “Corporate yield spreads and bond
liquidity”, The Journal of Finance, 62, 2007, pp. 119—149.

Cieslak, Anna and Pavol Povala, “Expected returns in Treasury bonds’, Review of
Financial Studies, 28, 2015, pp. 2859—2901.

De Jong, Frank and Joost Driessen, “Liquidity risk premia in corporate bond
markets”, The Quarterly Journal of Finance, 2, 2012, pp. 1—34.

Dick—Nielsen, Jens, Peter Feldhutter and David Lando, “Corporate bond liquidity
before and after the onset of the subprime crisis’, Journal of Financial
Economics, 103, 2012, pp. 471—492.

Diebold, Francis X. and Canlin Li, “Forecasting the term structure of government
bond yield”, Journal of Econometrics, 130, 2006, pp. 337—364

Diebold, Francis X, Canlin Li, Christophe Perignon and Christophe Villa,
“Representative Yield Curve Shocks and Stress Testing”, Working paper,
2008.

Driessen, Joost, “Is default event risk priced in corporate bonds?”, Review of
Financial Studies, 18, 2005, pp. 165—195.

Duffie, Darrell and Jun Liu, “Floating—fixed credit spreads”, Financial Analysts
Journal, 57, 2001, pp. 76—87.

EIOPA, “Technical documentation of the methodology to derive EIOPA’s risk—free
interest rate term structures”, European Insurance and Occupational
Pensions Authority, 2016.

Ericsson, Jan and Olivier Renault, “Liquidity and credit risk”, The Journal of
Finance, 61, 2006, pp. 2219—2250.

Fama, Eugene F. and James D. MacBeth, ‘Risk, return, and equilibrium: Empirical
tests”, The Journal of Political Economy, 81, 1973, pp. 607—636.

Fama, Eugene F. and Kenneth R. French, “Common risk factors in the returns on



IO 23 S5 A27H Alds

stocks and bonds”, Journal of financial economics, 33, 1993, pp. 3—56.

Fisher, Lawrence, “Determinants of risk premiums on corporate bonds’, The
Journal of Political Economy, 67, 1959, pp. 217—237.

Foucault, Thierry, Marco Pagano and Ailsa Roell, Market liquidity: theory,
evidence, and policy, Oxford University Press, 2013.

Gebhardt, William R., Soeren Hvidkjaer and Bhaskaran Swaminathan, “The
cross—section of expected corporate bond returns: Betas or characteristics?” ,
Journal of Financial Economics, 75, 2005, pp. 85—114.

Houweling, Patrick, Albert Mentink and Ton Vorst, “Comparing possible proxies of
corporate bond liquidity”, Journal of Banking & Finance, 29, 2005, pp.
1331—-1358.

[ASB, “Insurance contracts exposure draft”, International Accounting Standards
Board, 2013. 7.

Kamara, A., “Liquidity, taxes, and short—term treasury yields”, Journal of Financial
and Quantitative Analysis, 29, 1994, pp. 403—416.

Koziol, C. and P. Sauerbier, “Valuation of bond illiquidity: An option—theoretical
approach’, Journal of Fixed Income, 16, 2007, pp. 81—107.

Lin, Hai, Junbo Wang and Chunchi Wu, “Liquidity risk and expected corporate
bond returns”, Journal of Financial Economics, 99, 2011, pp. 628 —650.

Longstaff, Francis A., “The flight—to—liquidity premium in U.S. Treasury bond
prices’, Journal of Business, 77, 2004, pp. 511—526.

Longstaff, Francis A., Sanjay Mithal and Eric Neis, “Corporate yield spreads: Default
risk or liquidity? New evidence from the credit default swap market”, The
Journal of Finance, 60, 2005, pp. 2213—2253.

Merton, Robert C., “On the pricing of corporate debt: The risk structure of interest
rates”, The Journal of finance, 29, 1974, pp. 449—470.

Monfort, Alain and Jean—Paul Renne, “Decomposing euro—area sovereign spreads:



A

X,

IFRS4 29AIE oA o] 54 ZEun| ¢

tlo
23

G ddE FA B A7 B

o
[ox
.

credit and liquidity risks”, Review of Finance, 18, 2014, pp. 2103—2151.

Nelson, C. R. and A. F. Siegel, “Parsimonious Modeling of Yield Curves”, Journal
of Business, 60, 1987, pp. 473—489

Pasquariello, Paolo and Clara Vega, “The on—the—run liquidity phenomenon’,
Journal of Financial Economics, 92, 2009, pp. 1—24.

Pastor, Lubos and Robert F. Stambaugh, “Liquidity risk and price discovery”,
Journal of Political Economy, 111, 2003, pp. 642—685.

Roll, Richard, “A simple implicit measure of the effective bid—ask spread in an
efficient market”, The Journal of Finance, 39, 1984, pp. 1127—1139.

Schwarz, Krista, “Mind the Gap: Disentangling Credit and Liquidity in Risk Spreads”,
Working Paper, Available at SSRN: http://ssrn.com/abstract=1486240, 2015.

Schuster, Philipp and Marliese Uhrig—Homburg, “Limits to arbitrage and the term
structure of bond illiquidity premiums’, Journal of Banking & Finance, 57,
2015, pp. 143—159.

Smith, A., and T. Wilson, “Fitting yield curves with long term constrains’, Technical
report, 2001.

Svensson, Lars E., “Estimating Forward Interest Rates with the Extended Nelson &
Siegel Method”, Quarterly Review, 1995, pp. 13—26.

Webber, L. “Decomposing corporate bond spreads’, Bank of England Quarterly
Bulletin ,2007, pp. 533—541.



PN R S5 A2 AldE

Abstract

This paper aims to suggest an estimation method of discount rates for
insurance liability valuation reflecting the term structure of liquidity
premium under IFRS 4 Phase II. The advantage of our method is that it
is not only theoretically solid, but also practically applicable.

The main findings are as follows: First, the extended Fama-French
model, including government-guaranteed bond spread as a liquidity
factor, is suitable to determine corporate bond yield spreads. Second, the
liquidity risk factor is priced within the cross section of each bond
rating and maturity. Third, the Smith-Wilson model exhibits substantially
better fitted extrapolations for the term structure of risk free rates,
compared to the Nelson-Siegel model and the Svensson model. Fourth,
the term structure of liquidity premiums for corporate bonds of each
rating as well as government bonds is estimated to reflect the
characteristics of cash flows of insurance liabilities. Finally, liquidity risk
premiums of Korean government-guaranteed bonds and corporate bonds
with AAA, AA, and A ratings are estimated to be 10, 18, 38, 70 bps,
respectively on three-year maturity basis at the end of 2015.

# Key words: discount rates, government-guaranteed bond spread, insurance
debt valuation, liquidity premiums, Smith-Wilson model
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