13 10 Vol 13 Ne 10
2010 10 JOURNAL OFMANAGEMENT SCIENCES IN CH NA Oct 2010

5 & Stk A B, NERS
(1 : 410083 2 : 410114)

s R BFRAE S IR N MBARR T R B ZFK o ER T. £% J& CoxRosetz A
3 R AEIABENGE SN AE G W ishartzh AT A269 Hah £, 3 K K3 ok A% 7 42, 5F
FH Meron AR T a8 29 Rie R 2| AN ATAER T . /e A1 SALAEMB AR, 5t % F 7=
RE AU ATAE AL 4 1 ) MR AR 69A% M HAT T AR AT, L4 R AV, 3 UMUK S04ER) 5ti% 49
RS TEHUE A AAET 6908 12 A 342 Bl X B UM R ARR BB ). AR %7 54
A, A Bh T4 A RSB A WAZ AR & F T EAR Rk 093 SR B £ A, 3T A RRAL
M1z e AR 50 E2 6% 3L

: RAGER 3h; AT A M Wisharid 42, 128 4.

: G2Q C931 : A : 1007- 9807(2010) 10— 0055- 08
0 [7]
« » (2
s B lack-Scho les s
"' Hull White Black- ,
Scholes s
Heston Ball , , ,
Rama ,
B-S 12
B-S [16][20]
( Skew ness) (5],
, W ggns ’
[4] )
’ [17]
N aik Bl ’ ’
Hobson  Rogers ’
[6] . [ 18]
. Can Kohn K iby .
® : 2010- 03- 22 : 2010- 06— 18
: ( 08& 097D029); ( BAJL003);
(20087K3126); .
(1985—), s s . Email wwzkkff@ 163 can

® “«



— 56 — 2010 10

? . >

E(d logS;.) = [u5+TF(DiZ)]dI

H eston
i=1.n (3)
) Cox- i D, ’
Ingersoll R oss
oD, Y, )] 2 0
; M erton c,=¢C ,
; : E(d lgS,) = H + Te(D) Y, ) (4)
’ i =()D1T =——le;e{ei l
2 b
1 .
E(dY,)= (9 +M X+ DM )di
1 t t t
- , (5)
Q0 =M =M+20C.
r [13
n s ” ’
n d log S, . E K ,
- W% ¥CaC)= B el [ (VIS
logS, Z Yo)du + Y baSu, +
0 Y Z]ﬂTr(CZu:+co)du+ Tr(C;;)]
P 12 N , .
dlogS = [ B+| di+ D) = expla ()" oS +TH(B (h) 2 )+b (h)]
To(D, 2 ) (6)
t a,B b Ricatti
(1)
d = (QQ' + M + ")de + ;
Z‘ ( Z Z’M) a (0)= B (0)=Cb (0)
172 172
W Q (W)Y (2
, W, W? n nXn s ( ,
,Bon )
> DI» (i:l"an)a gM’Q t
n Xn , Q . Tr 5 % S wh 4
& 5 glthl 2) =Sk (5=-1 ) 2,

=S$1E ([ exp(logS1 =1 )-k]" | 23



10 — 57 —
=S.E (E {[exp(logSiwi- ;
besi ) = kI 20 ) 2 )
tt+h t N ek
P 1 ° Bi(tt+h) = FE [L; }e'l;,t+1.<L.:z+h + 64,;.'+/.>L“t+},]
=SuE {E {[exp/-— ]“Ouudu+ P
. 2 (9)
(tJh%u de) )Y ~ k]’ 0 E, :
[14]
20 2 (7) .
D L t+h S Siv =B [(Aiuwn=Liwi )]
| t+h h
Z K CDi(tt+h) = B (&, <0, )
, h . Black-Scholes ,
, AL , logA, logL
Wkm s) = Ef(expX - k)] Merton :
= (E(expY) )N (d1) - kN (d2) ’
Black-Scholes . ,
dy = = losl ElexiX)) /b + ) ,
S
dz = d] - S . D
N Stapoetou  Subrahmanyan  Black-Scholes
[15]
glthk 25)=S.E [W[k
[ doed) [ METIO 2] 2
——2[]”01.,udu]|z",] { Og] :{ A Do aw)
. legL pL + Tr(DLZ !
= SUE [N(d) - WN(d2) | 22]  (8) , o
' dZ:(QQ+MZ+ E,M )di+
1 12 ' 12
—log[k]+—2l:r011udu Zd['VIQ"'Q((Wt)Z
dl - - t t
( []ﬂou udu)l/z
dy = dy - (l]ﬂonudu)m ,
2 (3).
h S, g(th ’
k Z) M erton {d logA;j _
(1973), h d log L,
: i W+ Tr(Df 5 ) + Ty D5 )
t+ h : V| des

Ai tHh L:; t+h ) L

W o+ ToDf D )+ ToDy Y,

1t



— 58 — 2010 10
172 172 .
: ) W ishart
2 W+ DLW (10) wor o
t it K _ 4 Md _ O Z _ 3 J
d?2 0.
dZ = (d;QG/+MGZ+ ZMG/)dt+ 2 Wishart/

' ‘ ' 002 0
o - K=4M,=0 ), = OJ
W0 (W)Y, (1) f7 0

W ishart
, , W ishart
D= (F MDD+ DM ) d+
it Lt it 0 04-
12 12 K=4Md=0dz;= 0 0.0
WO+ Q (W) 2 ’ '
,Z W00 ) ; (12) 1 2 ( w tshart
5 «“ ? ( 'nnovation)W? b w ighart )
Wii(i=1.sn) Coowl oWl :
M erton
2 M erion ;
M erton
s 0 , 001
logL 1 |
3 4
0.0 . )
u:{ j " =QD;=0QD=0Q
0.0 ( _—
Di =0
15| 15 e
— 14} lap
E 13 L3t
é.l} %13—
E 1} 21
<10} =10}
——: 9t i 9t
L 1 #7
%5 10 15 20 Tvzls 30 35 40 45 50 %0 5 10 15 20 530 3% @ 45 50
/NG ONF] 2
1 () (W whar

Fig 1 Logasset (solid line) and lbg lubiliyW shart process (dotted line) with ndependence of each fim



10

15 T : . — Is
NI4- 1 14 ]
£l s
13 ” o ._;13- 1
[ > L ) &
En- v4 . E“
=10 1 210,
= ®
% 9t 1 &9l 2 i
g &
Zg Zg ]
<= [ 1<
¥ 7t 1 &% 1

60 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50

Time Time
281 282

0.4

0.3

0.2

0.1

2 F—57 FRORHATS (Rek) FOXH SR ( HR) Wishart 3172

Fig. 2 Log-asset (solid line) and log-liability Wishart process (dotte line) with uniform distribution

Equity orice ’ CDS price Equity orice CDS price
NGID 3] 2
3 E—HHFG TRER5EHRNR A A EHA Wishart 1372

Fig.3 Joint density Wishart process of time to default with uniform distribution

0.6

0.4
30 0 2 30 0
Equity orice  ~ CDS price Equity orice CDS price
~all PFE2

4 AEET S TSR SRR AR AT Wishart 1372

Fig. 4 Joint density Wishart process of time to default with independence of each fime

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



B lack-Scholes CR

— 60 — 2010 10
M en ton , s
2
2 2 8
W ishard s
3 4 . M atlab2 008
2 2
F-
1
Table 1 Estination result of paraneters of Credit rsk matrik i condition o fsinulation
W hishart W hishart
1 2 1 2
5 0 043 82 0 04299 0 03310 0 035 93
‘ (0 000 1) (Q0000) (0 0012) (00015)
s - 0026 00 - 00138 - 0 00670 - 0004 10
2 (0 000 0) (0 0002) (0 0000) (0000 0)
6 - 002587 - 001632 - 0 00320 - 001001
: (0 000 0) (0. 0000) (0 0001) (0000 4)
5 0 044 002 0 04502 0 03602 0 036 61
? (0 000 8) (Q0011) (0 000 0) (0001 0)
" 4 (020 40 4 019 38 3 998 20 4002 2
(0 000 0) (00003 (0 000 0) (0000 0)
Y 0 010 2 Q 008 20 0 000 31 0 000 25
¢ (0 1 1) (0 0001) (0 0010) (0001 5)
p-value . 5y Z i J
di
2 2
) M erton ,
s R , W ishart
’ - ’
2 2
2 2
2
2
H eston( 1993) Ball ,
Ram a( 1994) Black-S choles
2
’ W ishart



10 : — 61 —

[ 1] Black F, ScholesM. The pricing of optons and comporate labilities[ J]. Joumal of Political E conomy 1973 8L 637
- 659,
[2]Heston S A Closed Fom solutbn for optbns w ith stochastic volatility w ih applications o bond and currency op tions[ J].
Reviev of FmancnlStudies 1993 a 327- 343
[3]BallC RomaA. Stochastic vohtility opton pricing[ J]. Joumal of Financial and Quantitative Analysis 1994 29 589-
607.
[4]W iggins | Option values under stochastic wolatility theory and enpircalTest[ J]. Joumal of Financial Econan ics 1987,
19 351- 377
[5]Nak V. Assetprices i dynan ic productbn economiesw ih time varying rik[ J]. Review ofFmanchl Studies 1994 7
781- 801
[ 6]Hobson D, Rogers . Compktemodelsw ih siochastic vohtility[ J|. M a thm atical F nance 1998 & 27— 48 sy 2002
37 649- 666
[7] Chan D, Kohn R, Kiby C Multivariate stochastic volatility with Feverage R]. W orking paper 2003 Un wersity ofTexas
at Dallas
[ 8] Cox J Ingersoll J Ross S A theory of the tem struciure of Interest rates| J|. E conanetrica 1983 53 385- 407
[ 9]Gourieroux C, Sufana R. W shart quadmatic tem stucturemodels] R]. W otking Paper 2003 CREF 03- 10 HEC Mont
real
[ 10] Gourieroux C M onfort A, Sufana R. Internatbnalm oney and stock maiket contingent chins| R]. W orking Paper 2004,
DP, CREST.
[ 11]Duffie D, FilpovicD, SchachemayerW. A ffine processes and applications n Finance[ J|. Annals ofApplied Probability
2003, 13 984- 1053
[ 12] Boyk P Evnne ] Gbbs S Numerical evaluaton of multvariate contingent clams[ J]. Reviw of F nancil Studies
1989, 2 241- 250
[ 13]Chen R, ChungS YangT. Opton pricihg i amulttasset can pletem arket Econany[ J|. Journalof Fiancial and Quantt
tative Analyss 2002 37 649- 666
[ 14]M erton R. On the pricing of coporate debt the ek stucture of nterest rates| J]. Joumal of F mance, 1974 29 449
- 470
[ 15] Stapkon R, Subralm anyam M. The valuation ofm ultivariate contingent clains in discrete tine models| J]. Journal of F 1
nancg 1984 39 207- 228
[ 16] , . [J]. , 2004 19(3): 278- 283
Chen Jin long ZhangW ei Study on correlaton pricing fomula for derivative assets n ncomp ktem akets| J]. Joumal of
Systans Engneerng 2004 19(3): 278- 283
[17] , s . [ J]. , 2005 8(4): 74-178
Liang Shi dong Guo Bing Fang Zhao ben et al Study of credit risk tem stmucture w ih stochastic default ntensity[ J].
Joumal ofM anagem entSciences n Ching 2003 8(4): 74- 78
[18] , s . [J]. , 2006 21(6): 561- 567
Zhu Xiao zong Zhang Zong yi GengHua dan Credit rsk measuran ent methods and modeling analyss[ J]. Joumal of
Systans Engneerng 200§ 21(6): 561- 567
[19] , . [J]. , 2003 6(1): 75- 8Q
LiHan dong Zhang Shiying Analysis of capital asset pricing modelwith persistence n variance[ J]. Joumal of M anage
ment Sciences n Ching 2003 6(1): 75- 80
[20] ) , . []]. , 2003 18(1): 25- 30
Zhang Ling Zhang X in Xie Zhiping Inpactof default rgk on option prices[ J]. JoumalofSystans Engineering 2003
18(1): 25- 30



— 62 — 2010 10

Pricing credit risk with multivariate stochastic volatility model
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Abstract This paper extends the closed-forn solitbn for options w ith stochastic volatility to the mu lti-asset
franew ok, And ntroduces a risk prem im into the retum equation and considers W ishart dynam ics for the
process of the stochastic volatilitymatrix whirh is themulii-asset analogue of themodel 0ofCox and Ross Mo~
reover itextendsM erton’ smodel Dr corporate default to a fram ew ork w ith stochastic liability At lasy we an-
alyze the applicability and stability of the solutions by numerical smulation The results show that hemultiver
riate stochastic volatility model could exp lain the cred it of corporations under cond ition of stochastic defau It risk
more distinctl,. Multrassets model helps us to deeply capture the dynastic correlationshp betveen value of
corporatbn’ s assets and the bans which ismuch mportant to the risk management of financial nstiitbn

Key words stochastic volatility derwative pricng w ishart process credit risk
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Simultaneous deliveries and pickups

2

.l . 2 o1
LI Jiun" ", DA Qing-li, HE Ruiymn
L College of Engneering N anjing A gricu lural U niversity Nanjng 210031, Ching
2 College of Econam ics and M anagement SoutheastUnwersity, N anjing 210096 Chmna

Abstract M u li-trip veh icle routng prob km w ith smultaneous delweries and p ickups is studied nwhich the
nunber and working tine of the vehicles are lin ited Based on them inmum number and travel d istance of ver
hicles amultiob jective model is fomulated The tabu search akorithm allow ng nfeasbk solitons is pro-
posed which can sinultaneously solve wo problans that is plannng and assign ng routes brvehicles For
plann ng routes four neighbothood search methods and restart strategy are employed mitial routes and m-
proved mutes assignment are adopted for assgning wutes Canputatonal resulis show that this akorithm is ef
fectve to search the satisfactory solitbns and themu lti- trip arrangem ent ismore econam ic and reasonable han
one-trip arrangem ent

Keywords vehicle routing problem; smultaneous deliveries and pickups mulirtryy  tabu seardh algorithm



