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Abstract

Abstract

Term structure of corporate bond credit spread is valuable for research on
corporate bond credit risk and pricing. The traditional method of credit spread is
obtained from subtracting independently estimated risk-free and corporate bond term
structure which has credit risk. But the credit spread curves results from traditional
single-curve method are usually twisted and irregular, which also may contradict with
credit spread term structure theory. But joint estimation method divides corporate
bond term structure into two parts, risk-free parts, which have a same function form
with the Treasury bond and the other is credit spread parts, which are modeled
parsimoniously. The joint estimation method uses two features to improve the
single-curve method, first it uses the sample data more efficiently and second it could
get a smoother and valuable credit spread curve.

In this paper, we design a scientific and reasonable program to choose our sample
bonds into estimation model, we choose some representative ranked from AAA to AA
corporate bonds, medium term notes and commercial papers from Sep. 2009 China
inter-bank bond market. And then use B-spline basis function to model the discount
function of both methods. The empirical result verified the superiority of joint
estimation method. From the comparisons of the figure of spot curve and credit spread
curve and some statistics to value each model of both single-curve and joint methods,
we found that joint estimation method could result more smooth and reliable credit
spread curves without loss the goodness of fit of curves too much. Also in this paper,
we compared the robustness of both methods to different model specification, the
single-curve method is sensitive to model parameters while the joint estimation
method is relatively robust to precise specification of the model, this shows that the
joint estimation method not only could get a valuable result but also a rather robust

model.

Key words: credit spread; joint estimation; B-spline function
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2.1 ERFEMEES

— kR, A Avi R B T [FIOE XU e o= M R %, PR T 2Rk
AN AR A, I RS 5T TR — e LA e A P A 2 B o e SR A T S AR A AR
o AT FIZEAL T T RHE RS« Sl P XU RIS A5 1 #s% o [ B Ry I A
A5 A1 W BOh HAE ORI, R A T RS B0 ] BEPERRAG, O FL B s i ) B
AN RAEFASBIR), HURah Pt ERs s Ak 055 1 A AT B Ak, ki
LA QWM 55 2 BRI AT 27 b A AT B OR B, B — € B4 HIX
B, IF HAS NFIH UG ANV AT 27 75 ZE 8 A P A5 8, JEiT I B LN, i)
PEAIRT A RIANV A 7 ) 2200 5 T =AM G 43 o BAR XTI = AN 4R
(NCIBSY

(1 5 IR 2

AV ATE 7 M) 22 A HT DU EAT #IME2 1R 35820 # k45 HI M 22 (Credit: Spread).
HH T $5E % 5 A0 D SR ARV A5 93 ] AR T Al A5 93 AT N TGV A 5 T 3 24 1) 4
ARG , PR bk A A5 3 WA 2 B ) 351 PR 18 D6 XU AL 2 236 v SR AR kx5 88 28 1)
Az

TESERIMTT Y, AR 22 EEER IO E IR 2 . eIk, W TaATHE
DAL AR, Ak A5i o A 24 T XU AT e PEARAR, L3 2008 LA JS R
TR IR A IR AN 2R 1, Ak A TR AG P AR, 5 R ZE
FLEAEARNVAGT R A 22 FP A 2RI o AR SORE R 2% 18 b FH XU 3 R Al Ao 2 M) 22,
I LA phr 7 30 3 24 I 365 ok ) A MU 53 27 40 T XU {5t 23 22 ) R R 22 58 S Bk S
e A2 CRpRAE A ZE) o

(2 FahPE R

ANV AT 7 ) 22 v FHRAME IR S RS IR 43 i s VAN 22, XORRIm sl P i i
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WENTEAAL, BETRH N T IRANZFI RN TERIAL , bR BEORE M, X T
Nl En S IbSh e d Rl R/

XA APE— EARMESS tH— R E X, — B WA Zy A A A5 5 1
27618, JEGZF T BUKIRRBIE A AL, TR Lt [ A Al f5t
TRBNIEAN R, AR 25 B D e SY S5 R 30Tt 8 4 U s PR BT, R B)
P A A2 AR A 22 P A8 By o AR AE U FEARIE B R I R I —
DA, UM DR PR A S RS Ak D57 A1) 22

(3)  BiMCrhz

AV AT R 22 1) 55— AN BB SR 2 o BRSOk UL, BeBE Ak Aot
AR a2 EEANBLIY, BB E G ak A AN AR, DRl Bt 3 BB Al
i3 i 5 e AT et ARMEE B S H o 0 20 T o kB S AL 4 A B
AT K 0] 22 ) AR 8 70 o {ELIE b LA LB 8 NS A3 B8 AE B ) Ak B TR AE
Z25t s 1 H— 0 AMh B AAAE B A BGR, ESEUE A A BSOS (1) 3 1
RMEGE— 4%, RIAR S AN & BSOS ) 22 (1) 5 1 o

2.2 ERFIEREES IR

B NARNE R AEIE 2 SR RO AT, X A AN RIAT N BEAT A, 20y
AN TR AR A P 2 o AANPAR T AR AR DG ) A i 2 24T 3B AR
(Probability of Default); #4127 (Lose given Default), &% T 19k 2ciE 4 k4
I [ (Recovery Rate); 2y X% 5% (Exposure at Default). Hr ik £
A XS %G, B R TR — P A RE IS LA AT A R AR . B
EEAL 70 FEALLK, B AN EE A T O RS AR, AR il A A
HIASTIE S, AT LORR X Se iR 7y 2 S A BRI i A AR

SR AR (Structural Model) ¥ 5= SO % AR T 6155 U
{8, BEEARTH S ia S HEN, AR BRI A SR B 2 W] 458 55 B
SN A BB KRS T XS B A ] B - B A E VT 1 A . &5
FIAL B LI Merton (1974) PG4, i WIRGE U (6 5 06 AL 553004 T 5 1
¥ 3 A DA R MR A B S A AR 1Y), B Ak H AT R I AL, TR
ANV AT R BB 2L 5 AL B8 7 (IR FR oK Merton B 45t 17 KU o 4 2 A1
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G, MITHERENE (First-passage time)  #7. Bky i (Jump-diffusion) &7
FREALA AR RN ST EAT T 4

F G5 F AR, TR Ak (Reduced Form Model) A L2 BIAMEL A JE i,
AT B REE 20 A5 A R A AL, T HIE A MR SR A&, rif
“fai b, HSERIERT S HBOE L F M AT S S, it e, Bk
"EATTRE 8 F B B (10 T V200 SRR R AL K IR 20 Sf A AT i o B T G T A BT 5T
ff)E Jarrow FITurnbull (1995) U, 50t g5 15 1 B R BRODR 2 14 55 2K mf
FIERE, W5 52 40 % (Credit Rating Transition Matrix) i & 35 £ 9 i
Duffie Fl1Singleton(1999) L H (1) f7 2k ALK G ARG A1) 5 5 4 g i AT 1 240 5 1 it
TR 1R J IR 2, 20 RT3 TR AR A FH XU 352 95 ST BR 4 A A T AR AL E S
I 0 RIS A7 25 R A s A e R A IXURSS: R PR 3 3 A 527 R AN A%

ML EIRG T DUE SRR IR R AL B K X I AE T S R AL
T e o~ vl B B IR, 2420w B AN Ntk AR 29 i fal AR 2
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[Fi] S A A5t 5 TR 57 PR s PR R 22 ] LA o WA 2 2R AR 21, RAS R 2038
% (yield to maturity) vH5, A4 B G FIFRA RILRI R IR 254 . A i
(R 25 23R I8 4 BB 35 % (spott rate) it 2 (] 3 R (5 R0 Ak 25 B 5245 05
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