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Tablk 3 Summ ary statistics for prediction errors of SHIBOR rates with varbusmaturities
5. 93 17 76 13. 12 13 35
7 4. 51 19 14 12. 47 14 62
14 397 22 61 11. 85 16 40
30 3. 38 21 80 12. 51 18 16
90 342 19 44 10. 69 15 77
180 2. 83 11 86 8 74 10 64
270 1. 76 4 29 452 337
1 1. 47 324 2 47 2 51
3 , SH IBOR
, 1
HM SH BOR



4

2010

72 —

80/80/30

80/80/50

80/80,/40

80/80/€0

80/80/20

80/80/10

20/80/21

20/80/11

10/80/01

1048060

10/80/80

10/80/10

10/80/30

10/80,/50

10/80/%0

10/80/80

10/80/20

20/80/10

30/80/21

90/80/11

30/01
= 90/80/

Fig 1The nstantaneous volatility of the short rate

2008

8

9

2007

1. 03%.

100%

90%
80%

o,
©

70

60% |

509%r

40%

80/90/80
80/50/80
80/%0/80
80/£0/80
80/20/80
80/10/80
80/21/.L0
80/TT/L0
80/0T/L0
80/60/.40
80/80/.40
80/L0/L0
80/90/.0
80/50/.0
80/%0/L0
80/£0/L0
80/20/.40
80/T10/L0
80/21/90
80/11/90

80/01/30

Fig 2 Contrbution ofeach factor o the total short rate variation

7. 34%.

92 66%,

2

55 26%,

37 40%.



100%
90%
80%
70%
60%
50% .
40% 4
30% |
20% . 5 i, % e
Y] L O AP e i —
g & & 5 & & & & & & & & & & &5 &8 8 & & & 8
3
Fig 3 Contrbution of each facbr to the total rik prem im
P P
’ P
, HM
P
3 , . , SH IBOR
, , HM
79. 10%; , , ,
26 23%, SH IBOR HM ,
, Q0 75%. H BOR
, SH IBOR .
4 , HM SH IBOR
5
HM , ) SH IBOR

[1]Heath D, Jarrov R, M orton A. Bond pricing and the tem stucture of nterest mmtes A new methodolagy Hr contingent chin
valiatbn[ J]. Econanetrica 1992 60( 1): 77— 105

[2]CawethillA. W hen & the short rate M atkovan? [ J]. M athan atical F nance 1994 4(4): 305- 312

[ 3]R itchken P, Sankarasubram anian L. Vohtility structures of fow ard rates and the dynam ics of the tem stucture[ J]. M athe
matical Finance 1995 5(1): 55- 72

[4]BharR, Chawrlla C Transbmaton of Heath-Jarow-Morton models to M atkovian systems| J]. Eumwpean Joumal of F1
nancg 1997 3(1): 1- 26

[5]InuiK, KijmaM. A M akovin fram ev otk in mu lit factor H eatlr Jarrav-M orton models[ J|. Joumal of F manc il and Quantt
tatve Analysg 1998 33(3): 423- 440

[6]de Jong F, SantaClara P, The dynamics of the foward interest rate curve A Omulaton w ih state variab les|, J|. Journalof



— 74— 2000 4

Fhnanchl and Quantitative Analyss 1999 34(1): 131- 157
[7]1CharellaC Kwon O. A Class ofH eath-Jarrow-M oron Tem Stucture M odels w ith Stochastic Vohtiliy[R]. Woiking Pa
per Unwersity of Technobgy Sydney 1998
[8]CharellaC KwonO. Square Root A ffine Transfom ations of theH eath- Jarrow-M orton Tem StuctureM odel and Partial D if
ferentinl Equations| R]. W oiking Paper Unwemsiy of Technology Sydney 1998
[9]BharR, CharllaC EtHassanN, ZhengX. The reducton of forward rate dependent HM models toM arkovian fom: Prt
c¢ing Eumpean bond options| J|. Joumal of Can putatbnal F nance 200Q 3(1): 47- 72
[10]CharellaC KwonO. Fomward rate dependentM arkovian transfom ations of the H eath- Jarrow-M oron tem stucture model
[ JI. Fmnance and Stochastics 2001, 5(2): 237- 257
[11]Bprk T, Svensson L. On the existence of finite d m ensional realizations ©Hr nonlnear fow ard ratemodels] J]. M athenm atical
Fnance 2001, 11(2): 205- 243
[12]Bprk T, Landén C. On the constuction of finite dinensibnal realzatons for nonlnear fow ard rate modek[ J]. F inance
and Stochastics 2002 6(3): 303- 331
[ 13] Chiaralh C Kwon O. Fmite d mensional affne realisations ofH M models i tems of fow ard rates and yels[ J|. Reviev
of Derivatives Research, 2003, 6(2): 129- 155
[ 14]Kalnan R E. A new approach to lnear filtlering and pred iction problans[ J]. Transactbn of the ASME— Journal of Basic
Engneerng 1960, 82D(1): 35- 45
[ 15] Duffee G R, StandonR H. E stm ation of Dynan icTem StuctureM odelsf R]. Woik ng Paper U. C Beikeley Berkeley
2004
[ 16] PennacchiG G. Identifyng the dynan ics of real nterest rates and nflation Evidence using suwey datal J]. Review of F1
nancilStudies 1991, 4(1): 53- 8a
[ 17]ChenR R, Scottl. M ulirfacior Cox IngersolFRoss models of the tem stucture Estinates and tests fran a state space
modelusing a Kaman filter[ J]. Journal of Real Estate F nance and Economics 2003 27(2): 143- 172
[ 18] Jegadeesh N, PennacchiG G, EstrellaA. The behavior of interest rates mplied by the tem stucture of Euodolhr fitures
[ J]. JoumalofM oney Credit& Banking 1996 28(3): 426- 451
[ 19] Babbs SH, Novman K B Kaman fililering of generalized Vasicek tem strucure models[ J]. Journal of F nancial and
Quantitative Analysis 1999 34(1): 115- 130
[20] BrennanM ] WangA W, X&Y. Estinaton and test of a simp k model of n tertem poral capital assetpricng| J|. Joumal
ofFmance 2004 59(4): 1743- 1775
[21] , . CR [J]. , 2005 20(5): 447
- 453
Fan Long zhen, Zhang Guo-qing M odeling tem-strucure of yields n SSE with two factor CIR model[ J]. Joumal of Sys
tans Engneering 2005 20(5): 447- 453 ( in Chiese)
[22]Bucy R § RenneK D D gital synthesis of nonlmnear filtes| J|. Autanatica 1971, 7(3): 287- 289
[ 23] Julier S] Uhlmann JK A nev extenson of the Kalman filier to nonlinear systan| J|. The Proc of Aewspace 1997, 87
(2): 54-65
[24] , . HM [J]. , 2008 11(6): 112- 121
LiBiag YangBao chen Empirical study of hree ficorH M model based on foward rate decan positon techn que| J].
Journal of M anagement Sciences in Ching 2008 11(6): 112—- 121 ( i Chinese)
[25]Holhnd J Adaptation in Natural and Artificial System s[M ]. Ann Arbor The Unwersily ofM ichigan Press 1975
[26] , , . [J]. , 2002 5(6): 29-
33 52
W ang Yan-qing TangW arr sheng Han Q theng Stochastic smulation based genetic algorithm for solving portolo problen
w, ih pwobability criteron[ J].. Joumal ofM anagen ent Sciences.in Ching 2002 5(6): 29-33 52 ( i Chiese)



[27] , . [J]. , 2004 7(4): 40- 44
Li Jiarmwu LiM ir qiang Analyzing GA-hardness for real encoding i genetic algorihms[ J]. Journal of M anagem ent Scr
ences mn Ching 2004 7(4): 40-44 ( in Chinese)

M odel calibration of HJM m odels based on UKF w ith application

YANG Bao-chen, SU Yun—eng
School of M anagement T ian jin University T ianjin 300072 China

Abstract In amuliifacorH M franewoik, this paper ransfoms a class of non'M arkovian fow ard rate models
w ith a specific volatility specificatbn into heM akovian representatbn which is farther cast nto a state-space
model Then amaxinum lkelhood estinator based on the unscented Kalan filier is ntroduced nto the estr
mation of the tem structuremodels thus getting the poblens of nonlnearity and the existence of htent varia-
bles resolved For the enpirical siudy a hree-factorH M model is estab lished for the Shanghai Intebank O £
fered Rate ( H IBOR) m arket by mtroducing stochastic maiket price of risk and a volatility specification ap-
propriate for hem aket It is found hat the dynam ics and volatility stucture of S IBOR are both well cap-
tured by themode] and the level and slope factors explan themapriy of the varaton of the yield curve
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Survival analysis and the probability inference about the stock index

LEIM ing', YE Wu-yi, MHAO Baiqi, GUO W envjing'
L Nanjng Unwersity of Fnance & Econanics Nanjng 210003 Chinag
2 University of Science & T echnology of China Hefei 230026 Chna

Abstract In thispaper the successive rises and falls of Shanghaistock ndex retums are analyzed by survival
analysis and extrenun theory. The distributions of the successwe rises and falls of retumns are fitted w ith G an -
ma distrbution The cond itional probability of the rises and falls of the stock ndex is obtaned Also he nfh-
ence of the volume is analyzed W e think hat the randan walk hypothesis is only a rough approxim ation A nd
our study helps to better understand the efficientm arket theory
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