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ABSTRACT

In this paper, we estimates default intensities of sovereign entities from
sovereign bonds by simulated maximum likelihood estimation (SMLE). We also use
the estimation result to price sovereign credit default swaps and evaluate the pricing
error with the market data. We find that credit default swaps are more sensitive than
reference obligations; as a result, if there are probable financial crises in a country,
information in credit default swaps may be more pessimistic than real states. It says,
there may be “Credit Default Bubble” and arbitrage opportunities appear with

conditions to be determined.

Keywords: Sovereign Credit Default Swap; Default Intensity; Reduced Form Model;

CIR Model; Maximum Likelihood-Estimation; Situlated Likelihood Approximation.
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Option) ° # @ » @ ¥ TE&{ 2505 - B - 3 § § B> 871

s EDPIAPM T et LB ERET LG BT g2 F & (Pan and

Singleton, 2005) 5 +r 4% {ATL k¥ HERYRRE2LHLNT -

I

Bts o AEEAEE T B G AHNF L GioiFB L {5 WA ik

i p(t,Ti)PP(t,Ti)=ItT“ p(t,s)(1-6) f(s)ds , (8)

gd Q)N F RN LY LP:
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»

i

AT ERIIT2 - SHENRREMZ FHEF R o i ¥ (5T

TR AR EAMATE FEPIE; A d Cox et al. (1985) T4 (3)5t &

CIR #58 2 © § 45 fi2’ -

et

4 Coxetal (1985) %A » ek K% - PFEF s>t A chif 255 %

P(t,T)=E [exp(—f isds)} =A(LT)exp(-B(LT)4) .

Bl 21(9/0'2
A(t,T)= e :
(7/ + K)(ey(T_t) - 1) +2y

y=AK’+20" . (10)

* % $ %% Pan and Singleton (2005) » ™ & < P2 73t
A

|

SELER S X
B S#ch -

#t¢ &+ 2 4 e (Noncentral Chi-Squared Distribution) :

Aik,0,0)=ce™” (X)q/z I (2(uv)l/2) ;

f (4, -

SRE A 5 0 AEISEAE (Affine Process) 755 0 b B RS EE FEET o iEt Yy B 4

Fiz; CIR #5% 5  34"§4% 422 — #5) - & Duffie and Singleton (2003), Appendix A -
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2K
o (1me )

u=cae Y |

V=CA ,
2x6
q=—-1, (11)
o

P. % J#ic (Modified Bessel Function of The First Kind

EN
s
TR

o)
—
S

|
£

-5
&
=

of Order q)° = & (4) ~ (5) ~ % (10) 8= ¥ &en, v(t,t,C) 5 42— - Sl 42

1% %% (Muller Method) 48 FISFRBSR S0 ez it 93 & B 7] 5 e # o

H 4 i S e (Loglikelihood Function)
L,(x.0,0)=>" log f (4|4 ;x.0,0), (12)
£ 0=(x,0,0)  BlE*FEiEs 5
0= Arg(!\/lax{Ln (@)}* . (13)
RS R = Tt TG

b E(l4)8 e > TAENE - B R RBENIET S RO ARG

S (Dt E g [2c/15;2q+2,2u] 2P 2qt2 S pd R 2u H2Y oL e

TR B 0 AL g SN et (7 AR .
¥ Singleton (2001)#% ) » #4312 v B SRS EAR SN 2 F 95 R ILH 30T ) B PRI
L.

=

17



PO HCR YA 3 o AR FERF F R IHE & (F(1D:Y) 2 2%
a2 R ERA S B3 e 307 @At 4FEEAE > Pedersen (1995)F A4t I B R
230 ek 1772 (Simulated Likelihood Approximation) » @ fdt2 fz 34 3% BIFE 5 #2

B & i 5358 (Simulated Maximum Likelihood Estimator, SMLE) °
B e 0 S B 372 2 PRA AT o $ - BRI AR
dthﬂ(X,®)dt+a(X,®)th , (14)

PP LRAEFR R AT AF - R AR FRE - 2B PR U
BOSEAHARAG ERRTE AR F R A LR 07 B R
FI* BT R ETAEFRRS—2%HE e ﬁrrg“—fg%ﬁrr——iﬁ%%#ﬁ

& % B O #ic(Transition Density)." f (Xs |X19®) .

LA BEEERIT 2 ARIE S TR PR L t=7,<..<7, =S °* 4

U (%]%.0)=g(

K a(x)(s-0.07 (x)(s-) . (9)

H ¢ ¢(x|y,az):éﬁﬂi£ By HELZoZFEARPIHTR I 5 27
et K =0 @ Babi hou =(uful, . ul ) k=1, K & %d B gk

= ;5B % (12 Pedersen(1995) % 1)) ° :

Uy, =U, +2(U,,0)5+0o(u,,0)5"W,

m+l  »

m=0,1,..,M -2 (16)

B u=x 0 S=(S—t)/M W =(Woo W,y ) 5 - 5 % A G R - W

> Durham and Gallant (2002)¥ » %}/ % & 5 4 “4 4 2 Hopi = 3 & £ i g g

18



5 BRI S BT B 2T W e FqU,enUy, ) R F AT R
3 N argt Rz % % % B S8 0 Pedersen(1995)3 B 5 7|
K M f(l)(uk uX @)
o o eIl e)
S S I T B A

k=1

lim ™" (x |x,0)=f(x[x,0), (17)

K—w,M -0

P S feare T L PR Y MERE WHREEA I K Sigen

TE Al S Fe 6 T ACT] R e el A e o

=S CATISTE ST GSEIESEI N (3 S B L N SN E R TR
Lo T h (RAFF RN SEgRT iy o k2 gl g R R

ﬁ‘hiﬁl]:ﬁ?%fi'—i r2he 4 S SRV G A A b i B2 RUAE -

hpdch oY o BERGIIFEvYRIBL TN T 2L ER A B
Houweling and Vorst (2005) 4 3R » 2> F A& ~ L JIF ~ Eq i v ikl F

(Repo Rate) 2. & » M 2 I F L vkl o e b w15 - 5

LHE RGP R RIS G F o) R w153k (Repurchase
Agreement, Repo) & % NBEFT AR SIS HS I ARE F R
FHEIRRLFPETA CHRIHFE LA AT YL - BEPHEFR A

FiaA ARG P Ve - 2 > LR i- &0 kogmanr o

~my

i o AR 2

FEGRTIS e E S R AR 2 B THJIF R KXY IR

f
EERGRLARZ G

04 B E v R E w0 7 %% Duffie (1996) ©
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TIRE G LR RAEN TR F LT E S AR e LR R - AL
(Credit Suisse First Boston, CSFB) *t 2004 # #% 11 ehip3t4R 24 4k e drong O F
Ee o w g x5 235% B A SR 234% - 0t AIMAEREHIHE oow
REFTF AZHPP I RILY S A FL LR T ENIH 2T RF L 25%

Pan and Singleton (2005) &2 #= 7 ¥ 73 w40 5 5 25% o
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L A S

=

=
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A B G

FTEMWEE

Country Denominated Currency Recovery Rate
Brazil USD 0.25

Columbia USD 0.25

Panama USD 0.25
Venezuela USD 0.25

LFr %

Country Denominated Currency. Recovery Rate
Russia USD 0.25

Turkey USD 0.25

I T

Country Denominated Currency Recovery Rate
Philippines USD 0.25
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B. %4 % %
FTEMWEE
Country Crncy CpnFreq CpnType Issue Dt  FirstCpn Dt Maturity  S&P Rating
Brazil USD 2 FIXED 2000/3/6  2000/9/6 2030/3/6 BB
Columbia USD 2 FIXED 2000/2/25 2000/8/25 2020/2/25 BB
Panama USD 2 FIXED 1997/9/26  1998/3/30 2027/9/30 BB
Venezuela USD 2 FIXED 1997/9/18 1998/3/15 2027/9/15 BB-
LFr %
Country Crncy CpnFreq CpnType Issue Dt  FirstCpn Dt Maturity  S&P Rating
Russia USD 2 STER 2000/8/25. 2000/9/30 2030/3/31 BBB
Turkey USD 2 FIXED 20007/1/18 = 2000/7/15 2030/1/15 BB-
LTy %
Country Crncy CpnFreq CpnType Issue Dt  FirstCpn Dt Maturity  S&P Rating
Philippines ~ USD 2 FIXED 2000/3/16 2000/9/16 2025/3/16 BB-
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Ly

=L
‘L'

FTEMNEE

Country Mean Std. Dev.  Corr. Matrix

Brazil 0.128 0.047 1.000 0.910 0.776 0.788
Columbia 0.100 0.019 0.910 1.000 0.915 0.845
Panama 0.085 0.009 0.776 0.915 1.000 0.842
Venezuela 0.116 0.027 0.788 0.845 0.842 1.000
LB ®

Country Mean Std. Dev.—1Cort. Matrix

Russia 0.078 0018 1.000 0.858

Turkey 0.100 0.022 0.858 1.000

I T

Country Mean Std. Dev.

Philippines 0.098 0.008
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B. 2% 23 £

FTEMWEE

Country Mean Std. Dev.  Corr. Matrix

Brazil 0.091 0.084 1.000 0.931 0.888 0.962
Columbia 0.040 0.016 0.931 1.000 0.945 0.897
Panama 0.022 0.006 0.888 0.945 1.000 0.868
Venezuela 0.063 0.047 0.962 0.897 0.868 1.000
LFr %

Country Mean Std. Dev.  Corr. Matrix

Russia 0.025 0.015 1.000 0.868

Turkey 0.054 0.032 0.868 1.000

I T

Country Mean Std. Dev.

Philippines 0.043 0.009
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A 5 EAIF

Country Mean  Std. Dev.  Corr. Matrix

Russia 0.078 0.018 1.000  0.787 0922 0907 0.849 0.858 0.680
Brazil 0.128 0.047 0.787 1.000 0910 0.776 0.788  0.892  0.601
Columbia 0.100 0.019 0922 0910 1.000 0915 0.845 0.894 0.757
Panama 0.085 0.009 0907 0.776 0915 1.000 0.842 0.829 0.786
Venezuela 0.116 0.027 0.849 0.788  0.845 0.842 1.000 0923 0.698
Turkey 0.100 0.022 0.858 0.892 0.894 0.829 0923 1.000 0.614
Philippines 0.098 0.008 0:680,. 0.601 0.757 0.786 0.698 0.614 1.000
B. 5% 2 £

Country Mean  Std. Dev.  Corr. Matrix

Russia 0.025 0.015 1.000  0.843 0954 0945 0.887 0.868 0.439
Brazil 0.091 0.084 0.843 1.000 0931 0.888 0.962 0.843 0.400
Columbia 0.040 0.016 0954 0931 1.000 0945 0.897 0.854 0.846
Panama 0.022 0.006 0945 0.888 0945 1.000 0.868 0.909 0.859
Venezuela 0.063 0.047 0.887 0962 0.897 0868 1.000 0.932 0.680
Turkey 0.054 0.032 0.868 0.843 0.854 0909 0932 1.000 0.489
Philippines 0.043 0.009 0.439 0400 0.846 0.859 0.680 0.489 1.000

35



24 HEPEN S BEITETE L LR

Country Kappa Theta  Sigma

Russia 0.144 0.034 0.046
Brazil 0.171 0.088 0.071
Columbia 0.445 0.060 0.077
Panama 0.916 0.045 0.081
Venezuela 0.273 0.075 0.072
Turkey 0.440 0.060 0.078

Philippines 0.931 0.058 0.069

25 MG IEAR AN EBEEANEL L T2 TR FL

H =+ : Basis Point

RMSE% RMSE
Country l-year  3-year S-year 10-year 1l-year 3-year 5S-year 10-year
Russia 0.374 0.391 0.302 0.297  46.152 109.08 83.737 61.461
Brazil 0.252 0.205 0.203 0.142  530.14 42594 300.27 40.963
Columbia 0.228 0.417  0.296 0.110 18544 84.5 67.971 40.203
Panama N/A 0.300 0.311 0.213 N/A  32.037 64.529 59.214
Venezuela 0.377 0.328  0.125 0.091 363.61 231.99 189.8 27.574
Turkey 0.340 0.402 0.204 0.158  89.011 93.996 88.71  98.232
Philippines 0.367 0.384 0.184 0.282  50.851 102.36 68.035 80.132
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Reference
Entity

Fee/premium

Risk
(Notional)

Protection
Buyer

Protection
Seller

* Buy CDS

* Buy Protection

* “Short risk”

* Pay perodic payments

l

Credit Risk Profile of shorting a bond

4L kR © JPMorgan.

Contingent payment upon a
Credit Event

Sell CD3

* 3ell Protection (against default)
* “Long risk”

* Recelve periodic payments

'

Credit Risk Profile of owning a bond

PRI TR RER W AAF R S - gt ey

i,\%‘%xg HEETE o %—&%-&ﬁl—?‘ F'J%—»,Pg.pé},—} TH L Fhod O

%%;Fi‘%151 B % THREFR ok des G5 o

38



Bond Options
Default Swaptions

Credit
Velatility

Credit Default

Basis

Subordinated

Comvertible
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B.C. (Before CDS)

F# %k : Lehman Brothers
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