B

FINANCIAL MATHEMATICS AND ANALYS




ERBE S PrEA

B R HFEF

{8 9 k % wirmat



BB ZE R4 B (CIP) B iR

SREFESHIEA/EREBRE . — L . EBEREB R,
21BN 7-300-031415

I, & 1. % 1. £B-25FH¥E NV.F830

FERAE$HE CIP BB F(2002)8 013920 &

HEEST HER¥EHEM
LE T E AR 5795 200433
86-21-65118853( X 17#) 86-21-65642892 (4 4 3)
fupnet@fudanpress. com http.//www. fudanpress. com
2% HERE g RTHR
ENR ERE_HEESOR

Fx 8501168 1/32
gk 8.875
F¥ 230 F

5 d 2002 E 8 HE—IR 200248 AE — KPR
21k 1—1 000
i 15. 00 3¢

A B A R B R AR BT E R,
BMEEE  BRLR



HERE

AP EENE TG RN AT AW Brown 15 S48 Y 20H
IS R A B S MBS A AE M S RARE
MR R HAS I ik T AR W EM R —— = et A
5 Black-Scholes # A ;-4 G i1 4 (9 il 4 s S Rb i Pl 25
M AR s B AR OSBRI SRR X
RO A R 40 00 747 B R B S R B ROR TR A E A4S
FOR S UE S5 T S5 00 sh P S a5 /B it

KEMET S HE T ERNBATF SHIER ISP N
A AEFB TR R EME TFERF L E 4R
HERERI L AN BRI T H8E LS b FiE
THBE¥FECESHRTAENNA. KBHEETA AT
HeaWE Ar458H AR L H AR E U2k Ml
A B



ez B B

BHEfiR RS — 4. 21 e B
FHEAMAES OB R AETMEaE R,

R B SRS R
FCRg bW TR BOR & R T R
R T 2000 B E R R E R
K7 WK ERLEFMELEBL R,

APz bR F L REL”
B,

LBRETELRREERERS



Faam,
TR ITXvate-y
=R i YW
R Ay enre Anin )
ds o)

./ooo-**edn. N\



RSN

I

iy

21 A EARB NG BEIER R SET T %Rk
et FEH I T HL. SERE R AT &) KB AT AR (Collins ) 1995
36 HAF S SR R WU AL I AT s LR
W UTE 18 Dy, A0 (Newton) W IR Z BB R MTE
(J + Bernoulli) 5 #7: W H BT M AR89 A KPR b
ACTER)ZE B XA KM . AP, XH WA RS S 2
IERAR BT R TI & — & AR, 4 18 el  ReT DLt A T3
FN kiR s e AT, 3 XY 5 R E R E T
MPERATI R IEAS 7. I0AE AT DA AR B SR AT T AR o AL
FHWALGE L AEOEBEYLARNERIG . "5 JEEEIT
70 %o i)l 5 BT B0 IR AR BIBR A R A A R R E
R THMER, AL EBFRNE— o REMY--- 2R
BAIA AR A "RITR AL L THRENEER. £
G R e, FERAEFH AR LENRUL TR ERHENT
R, KBRS EHE AR YR REAREE T EY
Bt XE-1MERGES . 2RTHAEED, iy B
Mk HEEATTE 2B R R Rm 8 TE.

PRTITEE A RE R # X — AN B30 I SHFERHAERE LA
TEAEEERN 25 L SR 0T BEERN SR Tk
BNk A A1) A DL i3 AR % Lk 89 B BroZ L B B (Journal of Fi-
nance) , WF HF R TR S L DA A % P1iE (Journal of Portfolio
Management) , L ATE T IMEAGAZE , A& T A A FFA
kAR BERNRS ERETARBES I A, EERMA

1



SR E X TR &S RARS, SR R R o E s
ARF UL RS F R B B 0 b AR R PR A IR
TR R 5 IES s e o i e B EE RN &R 4
M, B BB TARI BT 7 (Underlying asset) AT 4 31 7= (De-
rivative asset) E YT, {H XS 2 FUHR W 8 R Gk B B 7 LU [E) gk, 2X
MEEAFHR. P AX IR EIFAAS W T LA T 5 % iR
BT ENAR, RE S RET LA O8BET Y2
FRUS = BAUENHERARAMFRSZ ASTERY
AR, B A 7 R, HXSTAR K 2K BB R 08 A R
IR, NI 5 2 2 EM M k. Tl HE S HA, &
MTA T PR REEREFNBEDR. EREHRE LTS
HISERRIR p O E. TS MRS, h ik — N — 1R ih
T 2R EFENMLEF RPN RF A, TR &, Bt
AP EN AR T EIC TR AN, 5K S A XL = 4
FE A .

KM FBRARLERBOHA T EOHSFCEL SRR
FEVE T BRI, HW 1952 F SRR R (Markowitz)H i T R
WUE B AR AE R R A SR R S e s it
K, ELRESEH R —ROEMATRES T SRT ST L
EREE BRI L. HB E Collins M 1E, TE £ RIEHF LI
B I REANRA G F R R o8 B0 TR B 5D
RE L ERRABESHOT EEE R SRR ERE R T AT
AR R RERATER BT L& il R 3 BGE A, RE
THREHHENEE W EANSGBUILZ R T —Ema RmES,
AR THERANE, R A B BB A — & ARE E SR Bk
BRI, BATRT A S — 2 db 4 - T —— S R — it
HAR. ERWTISFEE KO RSN, FE I ETNBAR
Bt  AMT BN TR B AR AL SRAKIE S, B AR

2



L RBEREM 0, 1 RS AL B FEX D U REP EFHE
T e, R LR BIE S AP B i 5. te in,
W U RIS A T ERNOBTE T RB R IE F. 1
o, SEb A RE R IT /™ & @ ™ 1 {6, H 3R I A O 9 3
25 ).

AEMATILER, LERMHBER AT HOEL S R B
R ZERM TR RETF 2 H IR 2 TR E RS TR
RUEENE. BARERN¥ESEASKEER T 1995 F 2 A
20 AR T mBEM I &, RITERELFLBRFEST,
IR R AEXEF IR ERERZIENERS FiE 2 WE A
HIEHER BN RNV S8 A R=ANE R L IE,
Bl (D) R ¥ B 575 B 5. BERN A 9FE Wil
S Hr BEALEE ) AR BB A A R A ik
DSy (BRI ME TETR. T EUR. AFME.
FEEN ISR AR ATI SRR &5 BN T — Y
IS JFEMEL SRMIBNELSSFRENX R EEH
BHREFRSITERRE. Q) Yii LU B /LN 2 Mo agin
TR 5T, R R4 5 E G AT B REK AR %E
AZANXRFE MM EENEE BAAE5 REE
il BB BE A T 5 & Bl T S AN B SR L E 2 T 3 R B XU
SERE. H T R#BSBBENEESHT, BX ARF¥ER$E
LT MATERBE—" MY 2o ITEMNSHBE(HE
%5 79790130),

B EE DUREF R KRB E 3 B ( Frisch, 1933)7E(Econo-
metrics) ] S L EFE N THRR: HRLFEHOERTEHF LA
FE BRI - S EEAN SHBIFFARE. HEEFK
FRAERTARF G, CM BN —REFECHEAR, BRE
ENASZEI BB EHMNE BT FELFF W AN EEE

3



WL AWESGE. 8B R, 0% S5 i
NHEMARSFEENERRXRBELFN, B LT B
MECRABK, —ENEEAERE NN, HERX=EMNEEH
BT RERS. e FR-NZXHER, NI R TTIEXRE,
SREFITUREABENEAGEER (DM 58EN
g WEcE s IR EMECHPIASEERUEE M N T
BRETHEAN. Q) emBERSUMREEFZNES RS
(Financial Econometrics). # Dl /R (Cambell, 1996) 3 H, 5/ 1
PHERZE—F CREATRERTIEN, Akt ESMX T
DR A e E A O SEIF IR EDBEEEEN A6,
KBIE R RIE THE S RUAEEE & B4 R A SHE 214,

KB FENEQE:ROIT A B (Brown) iz shEE R ; A
(TRAZTPHINENE IEETS5ERN LBAE). # T K5
AR R E A, A& MBS 3 A P E A A (i
MR ~HENE B HSOER. OEFERE EAXATE
RIS ), RBTE SR R AR = @M AL ESINfT 4
B E M IR —— T B A S A 3E 55— 15 7 (Black-Scholes,
B-SRBUL R XRS5 B-S AL .

EAREBUSUES M A £, BN R SR T B IR
SHCBUES BT BB R KBRS %) £
W %2 R 5 A ARE (& R AT Mk s R B MRS R RS ) s B
MARE(BHERRENEERATE BEEFWRHEERNERY BHK
RENBS SN BHMREELT PR AN S
BB IS5 (R EB =M R & 2ER L E R
) RRMERA (VAR FAME R VAR BE X SEAR4FE.
HrAs VAR B HEERR R GRATE T A VAR it
B . VAREHRK EE T RN ) B0 f kg A H

4



B RF T A AP BOR U T B O A5
i,

HTEREFE - TEFRARE FRENNEEET 2. &
RURBAER Y AR EMERETHE RS ASMET M RA
THAE A 7 & BRI AT AR AT, DN AT B T AE R o 26 3
HE TAE& LA AR ZREERIIRITE, Nt
THERTWNZFLR T BB CEERUANY . A4
HEEC AL - B4l B aa A RKR MRS
FHOEFMA R B REBAE S T LA —ErE
AT IR, T 20 B W AU R MR S H 0. AR5 T 5
BB H S MBIBCR, BT AN 215 B ORI
M. ABRAEEES LB REME T £ R Sty
SOREATN LG BHEEES MR ERZNS FHEE
AR d R R [BUE 5 T K o 5 KR 1 SR UE B 5T i v
Uk 255 AL & S0 5 XU )71 TAE (k&

IMEREEEE TR _BAELEMNE, KRS T
BRERETWE, HRED hERBES.

ERBLRER, LR B2 HEBFEH B IR REE L
T R E R A R M HR TR AR 5 T R RO fE AL S
MR R T O A AR 4 B/ A 5 H R AR 1 % kR AE R
TERA1EE + 97 KA.

T 1R ROKF RS AR, B @R e AT R, J0 A
HTREFEMTIRIE, B IR SRR B e K.

£E
2002 & 4 f



H K

®1ZE Brown EHEREMNMBITH - B TR |
1.1 Brown EEIHIE X - e D
1.2 Brown EHHEM T SIEZMAZIT A o evrvreemrermeen 4
F2E ﬂfﬁﬁﬁ.ﬁm@&g et e e ]2
3.1 BTG FE v e rervinneseeinieeenenn 3]
R = e 34
3.3 A[RIIRZS S ERIMLLD e emereere s e svvnesan s 36
3.5 AREEMS ST HH—MERE e 45
3.6 BEESRAG TR I T e 46
WA4E AEASKHISSEEIETEMER e 50
4.1 TERTIBEIE AR oot rereeian, 50
4.2 mﬁt@ggﬁzeﬂA et e ee e ereae e es 5
1.5 L@&“m%ﬁxﬁﬁmwmimﬁy oo 78
FBS5E ZXWHEAR Y5 Black-Scholes 5 - Civreree. 84
5.1 T WRHEEAL... e e e e e 84
5.2 Black-Scholes fEA -+ceevveieiiiiinii e 103



5.3

FOE SHUEHHMBESIFTE -

6.1
6.2
6.3

AL EN R RSSO EBKE -

KR E A iH 408 -
BRI TR FTIE oo eem e eermr e eeseseensneens

BTE SPGB NDIEILE oo rmvrreeermrrernenes

7.1
7.2
7.3
7.4

E8E EHAMIRE -

8.1
8.2
8.3
8.4
8.5

9.1
9.2
9.3
9.4
9.5

FI0E
10. 1
10. 2
10.3

S BB S BIE TR -vvvv e eremeennrneeenees
SRATRERFIOG AR oo
4&@? ﬁﬂ’]ﬁ%?&f
B E 1 W AR AY R
FEBGERONES S -
FHPREELREHPHNEA -

2 F B 015 o W S B RURE S 20 R R o
1T - e

BENMLBEE LR =RIIE I o veee v eee v e e
I RBENLIEE LR 5 A I B AR R e veeee e
11 26U A ST I R B 5 -

[ 2EFHALIE T - A AH I B AR 4G - :
%Uwﬁi T 353 R A E AR B A
RSN R G T YA B e oo vee e e ee e
VAR BITE X B A -eee v mrmeremermneen e
BRI AN VAR TFELTE «oovvrrreemmmrnnnenennnne

-+ 126
- 126

130
135
139
139

cieee 140
-- 146

148

-+ 152

152

cieer 154
.- 156
- 160

e .o ceanees 162
WOHE SRAFUEERITTTEIME v oereerrermerveeerienieen

170
170
175

-~ 182
- 185

186

- 197

197
198
206



11,1 BT B &-- . ceeeen 211
112 I & KA SmE N AR R i KR IE )

bb % veeees 212

F12E HABRGTHATHSEEHZIITM oo 219

12.1 B4l kR aRE. - e 3 1

F13FE MHERBESHMEMPSFESTH oo 233

13.1 WA MchEmEFEE X S ERBAN L - 233

13.2 WERZFETH ERME R e 239

13.3 tBRETGRMMENLEER RS- 246

13.4 FBRRETSHRAEN ETEHFESHRTR - 259



=
1 = BrownBHSREHBTA

RS R X ORYLE RS ER , I BE Ay
EZNTHOIR AN BILER X, 8550 MMHHE
E(X.) = u(e) F5 2 var[ X, ], AN ZH N OHE Z E(X ..
—u) (X, — o). HEEBVIE R EMD T 2R X T ki,
B R HFE R B IR — AN R FIR BB R 3« SR (A e, 1 7
Z BT S RIARRE G 3, WK AFR XA 5 4 F R [/ FF 3, 5
BRELXIT:

E(X)) =u(5t%X),

ECX o —u)(X,—u) =coviX,x, X,) =r;
(5 ¢k, R5 AR & HX).

TEREALE e, PR R R — KR I I B, 3X B A 281 Brown
1B B8 i £ 4 AT B D0 ARt R

fEERATIBPENEEN — RIHEYE BB, b B2
E—BRHIER (XD, te T, B 225 R T EAMERE
REHET. Y T=10,1, 2, -} I, N BE 0TI Y
t€ [a, bl (a, bR BI — oo Fl +o0), BRA & S A 4.
MARREXERASH 1€ THEH 0 € 0 LR, YRES S
Bowo AL R} ¢ K X (2, o ) BRI BENLE 720 — A BE 12k — A
5.



1.1 BrownizaHE X

HEEMER Brown(1827 &) FEME D £, BIFE B A
HITE R /NBURL O AE Bh 2 JEH AR R, XAz 80 5 R FR > Brown
iEE). B Brown B A MUK, INTREEHELR . EF1F.
WA R EF S AU 5 E T KB 7. Einstein (1905 4 )
AR T Brown 15 shi# B K 57 77 2. Wiener (1918
FE)EMOE L X RUER— AR XHBE T Brown iZ 30K
[Ty NG

% X(1)FR—ME Brown iZsh kI F RN Z  FAIE. X,
PRI R R 1 MAE B X(1) = Xo, f(X, | Xo) RfEés
EX() = Xo IEBT X(t+1) MEMAMREE, XhEES
EXGEEHA T, Brown ¥+ ¥ 8Oz sh U RO RATHE R4 1
BB, B AX, ] Xo) MR TREENZ «, AN
FX, 1] Xo) B X % BRI

FX 1 X) 20, [ AKX, 1] XoddX =1,
Y5 (10, & +2) F65 /N, 1T Brown RIFHOIEHIEA MR AN
B, X(e+10) 5 Xo EMHE, B imf(X, 1] X)) =0, X X,.
Einstein EEH T S(X, 1] X,) B2 6 RS 72

af L Ff

%~ Paxe
Heh D EER AT AR I D= 172, FAT7T LABUE# 2
FRFEHEN

IR SRV A PSR
f(X,zixn—ﬂexp{ S (X — X)) }



HI X 1 A 2 A IEAFIR Iy X bR 22 00 BOE S5 A5

% R A — 4R LI B, B R A AT I ] S R
] 7 B F A R — N R (E AR B i B T i 2 B R SR
AR IR X AFRIE D), BBk T S — DR ED) . RN R R A it
EMERMA LA A E -, PN A, RN 2T H A
&, B2E X ZRRNRE BT RN X, 2RI ER &
B AN X =1, B X, =—1. fid X(0) RRNZ 19
VE,BRY = A, X(A1) = X, Ax. —f3H0,FH

X)) =2x (X, +-+ Xpuay). (1.1)
TRV b RIE T X, 2 B B yhar &
PiX, =1} =Pi|X =1} = 172,

i
E(X,) =0, var(X;) = E(X?) = 1.

B DRATHEX(D)] =0, var[ X(2) ] = (Ax)* [t/At7].

WAEXMEBE MM A BT OB £ —REBERE:
Aroc At, Bl Ax 5 At LIFIREM S EET 0, B4 Ar—>0, 1
E[X()] =0, var[X ()] =0, BI X () AER 1 FF 0. F - Fhik-
PR : Az oc VAL, XFE var[ X(0)] > co, 3K, 7E1R 5 RO 7 Y
MR GBI B LT R XP MRS LA, i, B &
BARER Ax = ¢ VAr 5 (Ax)* = *Ar, iXH var[ X (1) ] — ¢‘¢.
BT X, BAor B4 A, B AU AR IR e B AT A, X (O IRM IEZS
oL EH— R N(O, F1).

PEAEAZ {X(2): ¢ =0} A Brown i88), B EHE W T
N L

(1) X(0) = 0 (IR X(0) AFEIR &L, XN KA T LAE I F
BEE);



