axsnunsss O

ZEEH ABFR J-LLions
C. 3 4%: P.G.Ciarlet Z=K#

Series in Contemporary Applied Mathematics
Honorary Editors: Gu Chao-hao and J.-L.Lions
Editors: P.G.Ciarlet and Li Ta-tsien

B Mathematical Finance
—Theory and practice

Yong Jiongmin Rama Cont

BERAWHMRH

HIGHER EDUCATION PRESS




BUF Bl

B ik K&

?E—)ﬂ‘@i Rama Cont Y

[=E . 4=



Mathematical Finance
——Theory and Applications

Editors
Jiongmin Yong Rama Cont

Higher Education Press



NERE

BeremER-TTARABEIAME SR ABK ¥
BHIEFERIVEFEARNRE, RBBET B Pk AREH
R EDNBFESHME —HIEGLR"FRSW EPBERF
EMETERBRSEXKORIFEMERNE, RARFESH
75 E R R AR 8, A X T Al A B B 5 AR A N
LERERME . AHUNTHETHRAFSRANA LT LT
R W, &R TTRA XA RFAF S PRIBRIER TAEA
R ZHREHSENE,

BB FEhi% B (CIp) 8%

Poremy . BRSLBR/ENE, (&%) L% (G
nt, R.) 4. —Jb5: BEHFHMH, 2000

(BRACDE B A B2 R F )

ISBN 7-04-008583-6

1. % 0. O%---QOFf- M. BeFEER-5NA-
ERFE-FREU-XE N. F224. 0

FE BB BE CIP BEZLF (2000) F 03300 5

Bremyr—HEREEER
HEMM Rama Cont ﬁ

_‘E

3]
1

ESMEHEE o !

BT

# 4 dtmfﬁffﬁl&#iﬂk}‘ﬁ 55 & nmg 100009

B % 010—64054588 : N 010—64014048

2] 4t http://www. hep. edu.tn

2 W FEBEEERGH

ED B JEETHBERETRI

FF F 880X1230 1/32 KR I O2000E 4 HE 1R
Ep 3 13.875 Ep 20004 4 A& 1 KEARI
£ % 410000 x #t 38.50 7T

FLWg LR S H0F RO 45, A iR 0T 80T B ¥
B[, A BT B B AT TR R e

AR PR RARXKR



it

By

W PR SRR T LB R —ER SR ¥
AT 19948 H 10 HE 20 HAERE HR¥2847, SWMREE
RRFEMA SRFRWOHR LR EWE ERBFLMEHRELR
MR R, R R AR SR KK P S RO EEH
H . HEEREEER, B ERENER, SHEREHF
SR K FE , ST ITHE ZME L THEAR, BRHEIT, 5
TAE RO A WL, BURSR T/ A B DR A B S m
B FAR S M RS BB 5 7 L, 363 100 RN H PR i Mk
B TR S o

U 10 /DRI 6 /DB ET R I, A~ 1 /DETER
SEERE BT TS HRE, URHS SHESHP A RNE R
S RRICRBET ARV UR L RS RS HREW
HEM BB ENAEY R EBEOEARNRAR, FXHHE
R ER REFPFRRR . XN THE T RBEESMFRE X
MTTHEARTAETERSR AT RIITNFEEHSBERBEY,

ARZVAA THEFRBEEMAREFEAAHERPL BEXA
KM ESZRS HERY LR EE MRS PSS
TRARE . RONBEEAUISFREE, R, BRI TR 2
WA EERE AN IR OEH ST, NHA 22U mE
(4 B BA D 345 R AR R, MO AR S W AR B A U R A B
B HAZ SNl SR EEAFRFRFHUE. &
Ja , BAT KRR L AR HE T HEARSVNEH(BRHAR
EH 4B T RR RS

M (g, ZRXFE)
Rama Cont( L3, ZiH3 TAY¥)
1999 4212 A



Preface

ISFMA “Symposium on Mathematical Finance—Theory and Practice” was
held at Fudan University, Shanghai, China on August 10 —20,1999. The purpose of
the symposturn was to promote the relationship, communication and collaboration be-
tween mathematicians and practitioners in financial tnstitutions, to popularize the ba-
sic knowledge of mathematical finance,and to explore the possible impact of mathe-
matical finance in avoiding financial risks. Over 100 participants attended the sympo-
sium. Among them, there were experts in mathematical finance, practitioners in fi-
nancial institutions, ( Master and PhD) graduate students, postdoctoral fellows, uni-
versity teachers, as well as some government officers. Some speakers came from
France.

The activities of the symposium included one 10 — hour and two 6 - hour ple-
nary lectures; 7 one - hour invited talks;a number of 45 - minute contributed talks;
and two round — table meetings on the topics related to mathematical finance. This
volume includes the lecture notes of the plenary talks and some selected written ver-
sion of the one — hour invited talks. The material collected in this volume involves
some basic knowledge of mathematical finance, surveys and new results in relevant
aspects. These will be helpful for those working in financial institutions, who would
like to know something about mathematical finance,and for those who would like to
do some research in the area of mathematical finance.

This symposium was supported by the Mathematical Center of the Education
Ministry of China, National Natural Science Foundation of China, Fudan University,
the Embassy of France in Beijing,and the General Consulate of France at Shanghai.
We would like to take this opportunity to express our appreciation to these institu-
tions. At the same time, we would like to thank all the invited speakers and partici-
pants of the symposium for their enthusiasm and contribution, and acknowledge our
colleagues: Yan Jinhai, Lu Ligiang, Cai Zhijie, and many others, for their hard -
working in organizing the symposium and editing this volume. Finally, we would like
to thank Academician Li Ta - Tsien for his initiating and organizing this symposium
and for his support for editing this volume.

Jiongmin Yong, Fudan University, Shanghai
Rama Cont, Ecole Polytechnique, Paris
December, 1999
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g3 NYSE AMEX NASDAQ TSE
1955 2,578 912 8,000
1960 3, 042 1,113 99, 000
1965 6,176 2,120 116, 000
1970 11, 564 3, 319 144,000
1975 18, 551 2,138 5,500 183,000
1989 44,871 6,427 26,500 359,000
1985 109,169 8, 337 82,100 428, 000
1986 141, 028 11,773 113,600 709, 000
1987 188, 938 13, 858 149, 800 962, 000
1988 161, 461 9, 941 122, 800 1, 035,000
1989 165,470 12,401 133,100 894, 000
1990 156,777 13,158 131,900 500, 000
1991 178, 917 13, 309 163, 300 380, 000
1992 202, 266 14,157 190, 800 269,000
1993 264,519 18,111 263, 000 353,000
1994 191, 357 17,945 295,100 342,200
1995 346,101 20,128 401,400 369, 600
21 §- (Investment Analysis and Portfolio Management) Fifth

Edition, 1997, by Frank K. Reilly & Keith C. Brown, Page 116.
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