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Asset Pricing Model on Financial Guarantee Insurance

We use contingent claims analysis to evaluate portfolios of private finan-
cial guarantees and to analyse their sensitiveness with respect to interest
rate models and correlation structure. By performing numerical simulations
under plausible parameters value, we show that the guarantee value per
dollar of debt proceeds(GVPD) depends on the interest rate models, espe-
cially on the long-run equilibrium mean parameter related with the busi-
ness cycle. Furthermore, we test the hypothesis that GVPD decreases as
the number of guaranteed firms increases. As a test result, it is true for
sufficiently large number and it is due to the decline of guarantor’s guar-
antee capacity, not by the pooling effect of portfolio. Finally, the sensitivity
analysis of GVPD for the correlation structure shows that the correlation
between guarantor (or guaranteed firms) and interest rate is of importance
as far as the ratio of guaranteed amounts to guarantor’s asset value
is sufficiently small, but the correlation between guarantor and guaranteed

firms is important as the ratio increases.
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= o tinlste] Azt &5 HH glo] &R AT
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2
7) Primary CBOE AW1§ 54 Al % AT Rk oF SAANG] 45
YR mek ARAS P /G4 £29S 999 S S BHoE =9
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ke AAFA(S AAA)7E odoly SRR e ties e AFA
AFEsoly Aol AAd we e BGE7] &) QA 228 B
GAFA B B PAT} Hol Yol 7Hdshe o= ole AVE A&
CBRE B35y 93 223 =5 Byoth 28R wdd BAFA
= HAA At MEPAL FAIolnR HAPAFAH ARG AN HSHE
Atehe 22 BAIR FAdh

B ZH Y (guaranty insurance) HA| AL B AHFAL Atole] AEAHE
AR s BA AT HAA7} opyet AfFAteld AR A= A=t
= S BIS Hg HYolge oA ASEIF= Apddva & 5
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I S823Ee TWIILHE
1. ZJIMSE OO &= JIEDY

1 Z3|AKguarantor)7} A|F3h= ESH-3)(debt with guarantee) LEZ Q9
gt £4E fste] B AFdX e 44 TEZYLLE TG SEFARS
ete] Auith ddFARSES FAfol] g o]EAFe] glo] vl 955
A3k FAol tigt BES on|gith Merton(1977)2 AR7F BF3ARI] 7
Tl ESREe 79 yil

3 HZ(default-free guarantee) ©ZA| HF3A7L A
ZKdebt holders)l Al Al &g FE5A(put option)? Z-2 F47 W (contingent
daims)fl< B3t £ A7 EFIAe FEE dE 7Aool e MR SE
AKvulnerable guarantor)ZA| HFH L W FI|A}E(guaranteed firms)Z K
S ARl sl AR E = SR 729 sdEolt:

A HAY FEEFE TFESUAAN FolmAAR o] et wAs=

FAZE QA o|FAEI o] AFEIFO] FUIHLR WAk FA7E v
FEZYQE TSk e A & wE 7HEske Aek FA Y ]
7V 47 g BEE 7P8E S ek old dubEg] EAS A9E ¢ AEF
HEZFEAL g BFBAL] A7 EA] o vl RS WA AlAlStaat g,

HISRP 7S sAsl Hrkskr] slst
CCA: Contingent Claims Analysis)ol Z23 7}I4E<S
gt Bg olAE Ry B AHEdACd W NAEE EA487] 9t g
A OAERFH At FAELY] FABAE FEste dHH ZES AL
22} ok ol st HFHFS ¥4 A= 23 dME RHHA o
SHFEE A& o)dS o8&t Fatarat .



Il TIRDHIZEE

HEH | XS Hrisly] st HF2Q CCA 7HHE(CS 9, & A
7, Aekgle A, AdHE 2 AlgS LA B, A AR, AE5HR
Ad7bs 55)s AHEFTh CCA 7Hgotel, Aol-¢-dH(APR: Absolute Priority
Rule))o] ¢ljE= 3¢9k plEA @= A¢E sl F5RFTEAA ol

LAEE FH AR} BEARE tle)ql EAl(agency problems)E A
. S 9 RF )AL AR (capital structure)w T4 GARANZ FAIH
A= 7HotRfoll A skl 2718 (call) ol vt 7l 715 (sinking fund) 2}
< B4 725 2te BASS =99 tellA Azt gtk FAe] )
7F 2fsly] Helle ARSI ALt v 2 dAFRES jlal BE
el FAEG $AAS zhe BAle glvkal 7Pggi
Merton(1974)¢] 2&3} o] JHFIIAL AR7HA| = FA RS} HEHETE
+ 7|3t 2hi-E(geometric Brownian motion)S WETIA 7PFSIAL BHEH
FEFY 0] UYH ANZIE w AR FAH] glov] FoIF 452
}ohE of(correlated) ATHaL ZHASEAL SV Hrbke ARSHSNE Sk
-neutral measure)dtoll A AXHEE M BZJA}L AR V= (V,V, -, V)
AT H3olA vt o] e o Yepd:

m\;i_n_é

.o >{\‘
o>

7

=

ris

rlr
1o

8) APRO|Z “2}<l FHZFIAL BAlE Al wfol] A &R god, B IR
Abe] AfrF(equity holders)ell ¢-Aste] FEIAIAE HAAT=T = Slolv Eber
hart, Moore, and Roenfeldt (1990)8] 252 EAo] ot HA] RE3|Abe] 4
F7F A9 757%F WAL AEATE Y ARl 9243%E Wtk EJ-O}‘iiE‘r a
Hu Franks and Torous (1994)© B2 FEARE B438lY Hr9 FR7F Yok

E(workouts)®] 7ol 951%, Chapter 1130 5ol 228% 5 F=3Ake] &(F
7} rethe U2 ASEAS AAEET. 2 A0Z s "“With the growth in the ma
rket for distressed debt securities and the greater involvement of institutional investors suc
h as “vulture funds,” debt holders may have increased their bargaining power at the expe
nse of equity holders”" (Franks and Torous [1994], p. 364)E A3t

9) dEEF FHIM wrjojdel= e dREFo] WA B FolEFA 9} o]
FAA Lol F71H g AFEFO| WAt Wrole olkst delgo] AeHe
F A9 A5 Eeleted 24T Aotk
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dv,/V,=rdt+0,dB,(t), i=12,.n (3-1)

corr(dB; (t),dB;(t))= p,dt,

A7 v, = t AN JEZFIA} 8 RIS, B(1H) © AETHISE
ate] FFH & (standard Brownian motion), r, £ 9IOIAES, p, =
YRZFI|A} i 9 j AR &3] FHATE Sr|git.

Merton(1977)9] Aol Xe EFHFo] TPz HEIFIAL R A
Al FARFAE FARNS FETS 5 o] HFRIY 7|Z2A Hunderlying
asset)> IR ZF3|A} AHAF7ER] 0] 3L 6’3/\}7}73_3_ H:Loﬂo] FS T o By
T} & AFME BFIALE Frt DAY Ao} H& WA F
Aol YEEks ES S Qe ASE 7}7‘40}74} t/‘]xq"ﬂ’ﬂ HZ3|ALo] APt
7B v, & dAERY A7 b, o FAMA] B, 9 99 v,,= D, +E,
2 FAEY BF3AY BEsEe FAIXE A AR EA H+)Y
7HE 7 BRE B ARTFsE 7HA] W e v 2k

m:max(V —D 0)= E, (3-2)

gt?

wetA BEsAL] BRI W d8EHsE SRaelA gew g &
EWAAS gaoka 71AExRL

AW,/ W,= r,dt+ o, dBy(t), (3-3)

corr(dByt), dB;(t))= ppdt,  j=1,2,-n,
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0:17]}\1 O-W‘—- E]— 7]_7q }\O]'g"] 1_0/"%/ Bw(/
FEneke-gEoln JuFsAle Aol g ARASE ), e 2ETh
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~
>
re,

B
4
=
=
o
=
o
=
rr
>,
L
-
L
=)
N
2
>
1
l
fru
lo
i

<E Ill-1> CHEXQl Clelool B8 mis

2 g K, K K, H, H, v
Cox-Ingersoll-Ross ° ° o 1/2
Merton(Ho-Lee) ° ° 1
Vasicek ° o o 1
Black-Karasinski o o o 1

Black-Karasinski(BK) =& 9] &84 v 22 P2 FoA,

rlo

d(lnr,)= a(p—Inr,)dt + odB, (t)

Itod] 344 Agatd <E [1-1>9 Fe= Jed 5 ok
d(r,)= [(ap+0*/2)r,—ar,In(r,)|dt+ or,dB, (t)

<3 M-1>¢] 2F FollA BKE A< R ¢ AlelA w7)7h 771 Foli
NAZVE P, T) € =% 22 A543 (exponential-affine) FE| = A E Tt
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P(t7 T): eu(t,T)—ﬂ(t,T)’r,7 (3_5)
A7IA & B, T) = FolxAde el o) (duration)# B g AA0S
ZEal QA o] g Zie derolth weEbA 4 (3-5)° Ttod] T4 A&
she RolEAA Zagtl UE FETPAS e ok

dnP(t,T))= — Bt T)dr,+ [o'(t, T) =78, T)]dt  (3-6)

Z, FolxAA 2age] WEA & s 17)H,(t) +H (t)r,)dB,(t) 22 &
7019 MEAdol FEold A T B(t. 7)Y §Oo.2 RHdES & 5 3
o g(t, T) 2 kol olar wr]ojx&x ol A A i:L%M E3te 35

= normahty) 7&%‘% Gz
™ v,]xqoi 712} & Ao old FAE dAsty] sk olet &
o] o]A}&9 Box-Cox Xd%(transform)—% 3 & A3lE o]z}8-9] Vasicek &

3 pe ges medw 9o

o
=)
>
o
=
o)
rJ
N

m[o _JE all
Ir

y
N
o
2
o
=2
=
St
o
=T
oz

r—1
i = t)\ . A=0,
In7, A=0
A=10]" 7pgol| 93| Vasicek E&o] =3, x=1/20]" Tto &S #-&3}
A CIR(Cox-Ingersoll-Ross) 2.8 ¢] HE & 4 i, wpx2to g A=W BK
7]

wgo] g2 & 4 Atk A7 1904 002 Wil WebA w7

10) ¥4 B8(t,T) & Merton(Ho-Lee) =3 <] 73 T—to]1 Vasicek Z&2] 7%=
(1—e T ) /golth. A7|1M o A7T@HT FFAste £225 Jnjgle &
(Y s Zed &, A ’\]7@ ] t ]5’— ‘?l7]7]- TR1 Folxa A9 Macaulay



gk A =Y (lognormal)v‘i'—
o} Box-Cox &g ollA CIRE
A Sl A 37 oA REE
T AU

YEZFIAL D BF3|ALY] AL7ER] FolEH @|o|Ae 3] AdaaAE 1L
A3l 7] 9t B AFdAM e drlojaE B (34)Y WA 30“’1]* d 7(t
I Ao Ee] WEAelA dB,(t) 7F e o
2, @7]0]AHE 2 ¥ o] Vasicek 233 CIREHS 7

é oﬁ’L 33

dr,=alp—r,)dt+o,7dB.(t), v=0,1/2 (3—7)

corr(dB,(t),dB;(t))= p,dt, j=1,2,-=-.n, W,

A7V WIS AWEA S8 FBASE p, ol

&Il X ©HSESUIK: FOIHZEH S

-
rp

EA7H ] tiste] Ry statr] ¢
Atk A BSU TZH o ¥ 7t
717} SYstikal 7HgskAl g BESA) i o] 7] —‘erAl A= oo AHg
EAFde e 2

- WOL V) o

A7 v, HRZFIAL i 9 v TAIFHA Ao FE 2 HZ3]

AL i o] FA{AETEAelt 4 (38)Y] ®AbE Z|RARE vol AbAo] F ol

=

of tigk 23 of ¥ <

M
el

11) V39 4 @1)-@3)00A Zzke) 25l ua o4l
A sg AN,
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1

A7V o, = AA B FollM ARFIAL iol BF Fhol o 7F
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ML, = EY

exp(f\/‘rrbds) ﬁjmax(o F - VZT)}/(F P(t, 7)), (3-11)

oq7|1A P(t,T) =E~
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exol— [ "nas) [ € W} T RAY FImAUY ¢
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At HS7RAQL wyp ot

HEFI SRS T ML LN} B =
doz AR w] A geHZFag nEFae oy 2o
(3-12)

1 . n
Gyp= = min Z]]max(o,F,. —V,p), Wy

A 8FReY S8
A BEFAY AR 7}

l“_[[:
v
o
_E
m
o
=
o
e
4>
yo,
)

G = E?[exp( ftTrsd ) % (Zmax (0,F,— V), W)] (3-13)

(3122 EFHoE FAE ZEZF S BHF3ALY BHF7HX|d s

2
2
&5 (European option) 224 23l 37} EA5tA] FOoEFE AlEH o]
AL o] ok sty A 4 31D IR E dFAT FHRS
T2 v 2ol Hodit.

[(F-P(tT)). (3-14)

T n
MG, = E?[exp( / rsds) min(ZmaX(O,Fi —Vir)s WT)
t

cl. E4JIX XX BSESIIX: OIHHEH S
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oS o EARY Ro] FAHoz olEFAL

A8k wlellE oltet delgS AEshe o] FE F-Al(coupon-bearing
debt)olth. HRZFIA= HFRFE Tt o]Fos BAE LHIAL H)
S AF3A Feriu o|#7} AEHW HHZF 3]
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7F lEAF S 1T Ay, ARSI AED VY o5 delEe T
o Zlolal Tl BSIAe dA AEY olxF A FARFACNA A
B AT FolE Fole PALFYG MR BRI nITA
caFoT nZANG HEAN 21 vlasel HENYe) FroliE
24 Aotk

WA S b BRE FAS oIk coln delzel K9l B3
2A} woekea A AR RARRATIAE 993U =
E=F o]gste] e o] 7 F vk

m, " T
= Ef‘?[kzlexp(—/t rsds)C,ler exp fff rsds)Fi }, (3-15)
A7) A7} O EARLADN = (7-0)/AIZ 1A WATAA A2

1 A
o 3FolaL ojuf o|EE AT AVIE 1<t <<t =TOITh 9] A&

Gl umz@w i7b FeE W AIZE ARSI AR AR
V,7F AT olFY ¢ B AAY @)l olxwdd dyade] dEn
qom whsle 2 ohe 2ol A WAl S H(first exit time)S ©]-8-3F]

n=min(t | V, <C, or Vip<C,+F) (3-16)
ueb HSHY] gle Aﬁzﬂ/‘} i7F I o]k e AP F Al o
T L]‘— —

3 (A4 AR

o) YEr 4 9tk

12) o5 S0, 190l 49 AE3h= FAfo|H A=1/40|t}



i 2 i
— .ds|C,+ - Lds |(1—46;) V} 3-1
kz:]lexp( ‘/t " S) exp( /z K S) (-17)

Dy = EtQ

AN m= [, —t)/ Al -1 & tAIFA FEAR 1 o]A74A] AEF ©]5F
Sgolal ojuff oS AET AVle t<t <--<t, <793, 1-419= APR
o] #WtEAS AFoll ARZFIA}F 09 7}7<]ETE3 AAA7E Bgd vEd
& (recovery rate) ougith. gH, wheF o> rolH, B mh7IAIR ol 4]

Aks AESIEE A E 4 (3-15)9 2ol FAIRAAZ T
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FEEAAAELS SFEA AFAMY o] EAFAIH TAstnE FA)e
Gl A Bols Fre B el BAg-S
FAEEe] wom RERAAC R 7k
A1 Dy 7k 98 FAZAC Ble ol
ﬂo}*‘ Aotk g A& 6 7F oW APRe] A wrEo] FRIF
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o}x}. MJE%EVH X}&ﬂﬂﬂ 93
1 BHERI HERE BN 4 = ‘E‘XH7}KI o A
NRZ3AE FFrbsdt AR 9 Apolo| At 2) BFIAL BFTEA] o
FEolBR2 ¢ AelA B AT 7H4 Dy & thad Zrh

Df =D+ E?[exp(— / ’rs ds
t

min(aiwﬂ,max(yﬂ—(1—al,)v,.ﬂ,o))} (3-18)
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R3] FEAo] BARTI A7 A AEd FhF el
B B olEFdo] o] AEHel HIIAe] HIF 1 wasiA =
o HS3AR HI7RA7E AW Rl Al BSAke] ¥ (bargaining
power)o] AABZ AHZIJA] gt EHEo] oprinh w}ﬂH 4 (3-18)
& ot RISRYS] TRV gAY & 5 ATk wher Aol w4 A4 H
W BERY ) V7 4P 4 (3-18)2 SR FA8 5 ok

s

21 (3-18)2 7IHEF7FA|(GV: expected guarantee value)v HZF 9135
RN RS ARRATR k] A2 ZAHY g@elRAgdd HES
= (GVPD: expected guarantee value per dollar of debt proceeds)= <

@ FAZEA ) e I ESIEA 9 g2 Yehi tea 2
Dj, t
GVPD,= ———— (3-19)

GVPD= FEA| G@ejiAlgded tigh BI3At BFYRFAA A&
7S UEhial BE3AEe] ST o0 =AY BV w7 wod
ke BALES A (3-18)2 B & =+ 3

St FHZ FEAd digh 7ol /“(expected loss)& D, —Djfolal &
AFANFAT 71H<EA(ELPD: expected loss per dollar of debt proceeds)-
AR FAZEA O g e e R FAEY ved 2.

g



ol RZIAME AR 2L 7HE 9nsln YIZFRZ3|Ale] A=
ELPD,—GVPD,,<> RSHPCE 357} E7lsd 49599 Ioassd

(NRPD: non-recoverable expected loss per dollar loaned)S & w3t}
2. B)|¥SE 1%t Y

o EL
=83 d, JEFIAL Fee AR
X3 (default point) o]etE HolFE wf LAst AL Akl gk
FIES T3 AT F Ut JERFIAY] AMEFES AAA
(systematic) #1@# L9 (firm-specific) AFEZ EFT = U AAF
!

]
A hl
8202 FE A71E Wrske o 85 (1S £°], GDP,

HSHY 7)3to] F47101d v dFsFo g dels 2 ARIFIA
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oz FE, T, FUHFE AT F vk B Hoxes 7] HE
Fsh= 29l o] #TAE VAR(Vector Autoregressive) L3 O2 343}
A7 T ES EHFE sl 89ES AWNSE e USIALE
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7AeS Zkal Q1= VAR(p)E ¥ (p-lag vector autoregressive model)S Tha
2 Y E 2tk
X=cytet+IL X+ ILX, o+ +11X,_ +e, (3-21)

BEH R ARTHA AW AL (0,1 & ATALE 0183
of A4 FARE D,li=Lwn )& THL BEFISE $0F7H G2 F
-s—H E(i=1owmW) 73 F, F AAL A2 F& AW AALZ Frk

22 olgale] AW ZIAFAE 1, =1n(V,/V,, )& TR A
A FOIEE AU AU S npel AHOE i 5

()]
A
B2 4 (2] VAREES] & ¥4EE AAAR) A9E AR g

= DA% b, (3-22)
A7IM e, € (F)EFIAL 179 AFES e HAaso 2 AAZR
Ao e WAZSTH= A2 FHA BA otk
TEESEY TAAE FHE oA HrPE ol BREE 54 Bt
WAoo g ALEY B4 Fodter 725 A3 BRFEPLS 237 a7 &
AsA] gorE gjH A (SLL: Strong Law of Large numbers)ol] 2J3ljA] &
H7IE2 Algdolds B3l foixith UJr‘j/Pﬂ 2 (3-22)= ©]-&% TAIFH A

ARI7MA v Rt Ry o5t 2ol ¥ ETh
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1. JIERY 7Y, DATEN @ FESQ BIHEA

TeERETEIY 54 E VIHEE Hotetr] fste REY FAEE
o FHH TUFA, o|RFH GAFA, FolEFA TEZTLE o] &
Attty WA FERFEIA gk AR 545 etstr] 9tk
FolRFE TdRF et BRFR P kS 7)x= 8102 FAjRy,
R F AL ZFE AN & (ratio of debt value to asset value)d &/
(volatility), SR1EHrot ATE oJAERY A H 7} BFo] Hpdey B

3|Ake] MBS S o g BEuy|o|do| FRF3|ALe] Rk T
< A8 st olRFH dLRAE R FANY], HEF A}
AAFEANH] S, o] AL EF o] oA QIS mXE /E BHY My ol B
4% B ARATT BRSTHA O o9A dFS vAE AE £k g
o vpAge R BE XEZL Q] i3 JFste nE B AL
2913 JRFIALE] St WE RIS HEeE At ofle
FRRITte] A% Zgo] aFHFE(financial guarantee premium)ol] ©]% A
b

—_L
=
FFL e 1S 2HS

B XEZEQ #4 g it 7% AFEE < N-1>o Yehd 9ok
NRZFIAE DR FAH Jon 27 AR Z 4 30, 40, 500]1L
B33 7AW 9 BF3)A) *X}W};‘M 2/321 80°]t}. T RHF 3]
Abel g1 WEA(volatility) 02 23K d), ZH7F 20%, 30%, 50%°] 3 K

15) JEZFIAE HE 7T 58S o= flaL 71€ A7 HluEAstr] flste]
Gendron, etal. (2002)¢} #o] 7|2A8 5 FA3IATE
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F F A F F 2k B
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