EMITETRSHEANIARE

SEIFTAE T A
5R%pE

| (£ZhR)
Derivatives and Internal Models

T EREA R



EMITETIRS

R AT 17 F

b=
-

TJHETHR

1

Al

&

ﬂ_._
-
0

5P

(5—hR)

Derivatives and Internal Models 2™

&

Peter Deutsch)

Dr.Hans—
h

(

-B% - SRF

XS

(&)

N
4.

fa =%

. ,
S

N\
LS

N

N
ry
N\
O
&

@
'/ /
Y/ /
LS
&

IR H R AL

25

ECONOMY & MANAGEMENT PUBLISHING HOUSE



IEtETENEEENSEEHiE:. EF: 01—2003—1880 2

EEEWRSAB (CIP) ¥R

 SRMMAETASHABEE B / (K] SR
F.OME B, DR . —dF. BFREEHK
i3k, 2008. 10 e
. ISBN 978—7—5096—0384—0

1. 1.0% OO~ @ [[[ﬁ
éﬂ%%—m% V. F830. 2 5

oIS A P 545 CIP $OBHEF (2008) 3 1442825

WK BREE LMK
LEEHTEEREEE SEPRAE 11 2
Hi%:(010) 51915602 BR %44 : 100038

BRI JL At SCEEN 55 Sk 7] S8 FEehHE
HERE: it FERE: S ok
HARGE: B & wERY: B A

787mm X 1092mm/16 31BNk 676 FF
2009 4E6 A% 1R 2009 4£.6 A% 1 WENRI

EM: 78.00 5%
HE, ISBN 978—7—5096—0384—0

- MAURE BELR -
ABARMES, DHDEER, dAHRE S8
BB BRI SEHBS ARG 2 S

HiE: (010) 68022974 HR 4% . 100836




1 8

— g fﬁ N

B~ RAEmIR

2 FEARIRHE ovoeevereerrerrrernennrnne i s

3 aMtEPHBERMRABER -

3.1

3.

3
3
3
3
3
2
3.3
3
3
4
3.
3.
3.
3

ﬂ$

1.2 ﬁ%aﬂm
c1.3  JEBLE Freeeeeevrrnnnoenerrerenneiieneer e e nraes e e e sesaae rhe e s
cLed BRI T e rrererreronaereirennr e

15 B BRI e
L1.6 mHIA| .o

LR e ettt
ERACEES A LRBY - eereneeas

3.1 B AR ICAL T B W B ALIE A e eererenee e en e
3.2 M BEALIE A B U B F oreerereereereres e e s s

Tto it A2 B REAULG A coeveeeeneer
4.1 —Ry #HLE-
4.2 Tto B ® -

4.3 HHB|E WHEEHFE -
.4.4 Black-Scholestt R A MR EE®HF £

4 EMIR.—TEMTERRERHBEZHER -

4.1

4.
4.
4.

AER -

- (3

ceee (8)

e (9)
ceee (9)
« (9)

s (1D
v (12)
veeeens (13)
-+ (16)

- (16)
oo (18)
v (19)
=+ (19)

- (2D
ees (26)
- (26)

-+ (26)
oo (29)
- (33)

- (35
- (35)
- (36)
- (39
- (42)



2
W

SMITETASHBRD |

4.2
4.3

S (BRI oo e e e e e e e s e e e e

6 BEEE WS EREG R R EIITIE vorrrrrer e reems e eeiesnn e

6.1
6.2
6.3
6.4
6
6
6

ﬁg;ﬁ<§igg.u...n.."...".."...n..“...”..“...“..“...n..u...n..n...”..“...“.

JLAGFo B R M B £ -0
FR B R e LA e e e
B A S A G A e

fuu.”.u."...
R Faty -

L1 BHREREREAEA s e

&
1
7 Y
712 B B B B AL AR corvreveseeeer oo et
7' sesmssesas

7
2
7
7
7

1.3 @Akt

L4 BRI REZRE--

HAAL e

(2.1 AR R T R et
2.2 BHRAERER- et
2.3 BHBREERBARZIBE R oo

8 E%ﬁ wfﬂd\wfﬁﬁﬁﬁ

8.

(AJOONOOOOOOP—'

RBT B RD oA R ARG F A .-
Ll MKMW A RE - S MRGTTAR

1.3 AR FHERNE A4
MEF ARSI BRPEA T
2.1 REFHERNE 464

B s Rz E £ A ereeeenranes

(42>
(44)

49

GL

. (5D

- (52)
N 1))

PO SRR P N T PP

41 T EAFIEEF K ererere e e

A2 BB IR R M e s

4.3 GRS N

(57)

veeeee (57)

(58)

seee (61)

- (63)

- (63)
s (63)
- (65)
- (69)
- (66)
- (66)
e (66)

- (67)
cer (B8)

e (7T0)
e (70D

crerererenenineea (71)
12 T ERIAT WAL~ H I RTE e

(73

- (74
ceene (75)
- (77
- (77



9 FHE HR/REHRATE ST FRRATER oo e
M B AL B AN A oo ovree v e e e

9.1
9.2
9.3
9.
9
9

3.1

.3.2
.3.3

F TR AR B I AR vr e eremereeeeneees
E TR B AL e oreererersonereeneneenns
LT R BB HI AT eevee e eeneerenrvmnenene

10 FUFETRE S HBERR o ooorrrerrmrmrerreroreresoneeneens
Black-Scholes A2 &) & 8 AL -cocrervrrerecneisins

10.1

10.
10.
10.
10.

10. 2

10.
10.
10.
10.
10.

10. 3

10.

10. 4

1.1
1.2
1.3
1.4

2.1
2.2
2.3
2.4
2.5

3.1

B 8% -

f%

iiﬁﬂ%ﬁ

##

11 RSB eereeeenns
. T

11.1

11.
11.
11.

11.2

11.
11.
11.

- 11. 3
11.4

11.

1.1
1.2
1.3

MEFGWHHEA--
A Y-

£ B B A

2.1
2.2
2.3

i 3

MAMAEFERNZHARN 2 H - . .

5“&*%@%%%ﬂkﬁﬁ

MALHKA LS —AAHZEHLE

4.1

oKy R X AR -

Black-Scholes it EMHh F £ b W E e

B AR B A BT v erereemrrenneeranren,

(80)
(80)

N € 1D
L T S L E SR W T T 2 - PR O

(84>

ceee (84)
- (84)
- (86)

- (89)

. B AN €D
o TR

90)

N € 10))
H A BB AE A oo et st s
LR TEFRA TR E cooveereeereeen oo ernnrennennes

9D

- (92)

S S €D
.
Dirichlet 3 JL £ +orvvereseressneesnresinrne e sns it essarenn srenee s ees s

(96)
(96)
(100>

- (103)
- (106)

. B N G L1 1°D)
B B LT A oo vonenn e s n e et eeeae e e ee e eeaes s e e e e ee aae reeeee e
10,5 BB ee e e e e e e e e e e e

(11D
(112)
(113)

- (116)
e (116)
- (116>
- (117)
- (118
- (119
- (119
- (120)
- (12D
- (123
- (125)
- (127



SMITETRSAINE

4
—_—
1.5 =X 4

11.5.1 =XME-_IH&T E-- e
11.5.2 zxﬁﬁiﬁﬁmﬁ%f&%%%w

12 |G-k FEHRL-- e
12.1 —ABEHHF— B @R

12.2 BB F TP —AE F ih e rrrrrrrrameneiiiiiianan
12.3 S REBEHER FTHBL- oo

12.3.1 B —REBERHNEIITE--

12.3.2 JUAHEB WA E BB e enerneeenae

12.4 =4

13 FEHRMRIE oo oo ereneensnes

13.1 HHEFRBAEHEAATE T i

13.2 ARG HFATE R

13.2.1 TEAFBIAE AT Boerrereerenannns

13.3 AZR G B 3Tk A7 Javeevneeeeen
13.3.1 HUABMEHRME -
13.3.2 UM ERNKRE-
13.3.3 RFAHRMWERKHLFT & -

13.4 2BIANEEALHEHRMEILE .

13.5 “HBFHX"HEEYGRE TR -

13.5.1 @B M — ﬁﬂ%@A%ﬁﬁimmm;n

13.5.2 Omega # Beta - .-
13.5.3 AREMEFNEEMYEF.

13. 6 ﬁﬁ+ﬁm&1iﬁﬁ#"WMWMM""mmmmmmmm“

13.6.1 = IR RME A Bt R e er e
13. 6.2 Black-Scholes # & ¥ # 8 & ¥
13.6.3 % FHURBKHARER o oo

13.6.4 X F4 R %% Monte Carlo A #1----

14 Bt miCERGE

14.1  BREGHE S -orvenenren

14.2 Ao A p-. Ve

14.3 BB FIEHSLBA - oerereees ceeeneas
14.4 S IA] SR cvevvmvreensmeeonnnens
14.5 &#--..

= (127)
- (129)
-+ (130)

« (13D
- (132)
-+ (135)
= (136)
-« (136)
- (138)
- (140)

- (142)

-« (142)
e (142D
-+ (143)
serees (145)
<+ (145)

- (146)

- (147)

- (149

- (150)

oo (150)
- (153)
- (154)
- (155)
- (155)
- (157)
- (158)
- (159

e (160)
- (160)
-+ (161)
e (164D
- (166)
-- (173)



14.8 7 Black-Scholes &# F # 5 A

15 FIEREHAREHIBR - o

15.1 wiedBp Al & 5w b2 HiA) &

15.3 #HE A Eeh4e -
15,4 TXEERTLHTERFE -
15.5 L REE R -

15.5.1 LIBOR MBI Z R «ooveerverreersrmrmmenmnietrunnnensannes

15.7 WipAl& vs BRET A & oene
15.7.1 Arrow-Debreu #t# -

15.7.2 J Arrow-Debreu M # E M Fl L F R BT -oreemernniennaninnns

15. 8 ﬁ%ﬂﬁﬁ&%ﬂwm%

15.9 FRAZFBIBLEMBA | XLS «orerererersmrresnsiresserienssiin.

15.9.1 BT AI B AR BALE Hreverereenorennene

15.9.2 RAWFAM AT B I B M orererr

15.10 # ¥ & Monte-Carlo

15.11 BAFREEMB A PHEHS oo
15.11.1 Heath-Jarrow-Morton # &
15.1.2 EMAERY -

15.12.1 EA#EA . e
15.12.2 SEBEABA coorveere i

(175)
77

- (178

(181

(183>

- (183)
- (185)
- (185
- (187
- (188)
-+ (191
= (192)

. .es . . ore . . (194)

15.6.2 [T BT UT A5 HEAR T B ovvoverrrrnemnreeeeeenssnennsinereotsne s snae s

(194

- (197
- (20D
- (20D
- (204)
- (205)
- (206)
- (206)
e+ (209
- (21D
- (21D
- (213)
-+ (214
- (216
- (21D
- (21D

15.12 AR EHGHEGABAEREA o

221

- (221)
- (222)



—— ERFTETIRSHBER |

B W

16,11 BA BT oo s e
16.1.2 B MM B A TANFHE e

16. 2. 1 %éﬁﬁ%%ﬁ

16.2.2 ZHk#: ZEEABREEAN
16.3 BB Bl AR e eeeoeeronennrerore it ere s ee ittt ettt tee sttt et e e b e e
16.3.1 B A TR E AT v rereremernn et et eee i e e e e
16.3.2 B HBIUE 28 B erermnner it i i e

16.3.4 # A& lé
16.4  FE P

16.4. 1 %ﬁﬁﬁﬁ%ﬁ e e e e e
16.4.3 gk/@/&...........................................................................

16.5 F4&%a%k

16.5.1 HAREFHLKSE -

16. 5. 2 ﬂ“’ﬁ

16.5.4 HRM--

17.2.2 sk FE B B B A S e rreereree et ne e e e et et et e e e

17.3.1 EMWW@-

17. 4 %%ﬁ#

A

-+ (225)
- (225)
- (225)

(225)
(226>
(226)

- (227)
- (228)

(228>
(228)
(229)

-eee (230)
- (232)
e (233)
- (234)

(235)
(236)

< (237)
- (237

(241)

16.5.5 fg}ﬂﬂpﬁ-%&

(245)

(246)

- (246)

(247
(247)
(247)
(249)

(250)

(254)



17.4.2 FHTN R BB oo

18 BT EEHRA o vvevvrvvrvrrersermreneeseos e ee et ettt e e e e e

18.1 BPBAF TR AG IR AL evvernreeens
18.1.1 BR R BIA evreremmeeees

18.1.2 ZE R A ceerervrenrererrinn cees Ceeeareaseeeane

18.2 HAMIEAFA BB I AR coereor e e
18. 3 5’]‘/[:%7}1%"5’]‘/1:3}1%
18.3.1 SMICHAR B € B — Wy F -

18.3.2 FXFiHiaRAE FXEH%E -

18. 4 7?1 g'f_g;ux cettesasacanans
18.4.1 HHFHA e

18.4.2  HA% 4R 3 o BAAK -

18.4.3 Fl&E LRFFE TR

18. 4.4 H¥--

19 ESMHEfM 1R e
19.1 BB HELRELF—KE L

19.2 S B E M BAI B v eervrrrereenrnererrennieenineanieesiaaas
T B T G .
B ] B AT KD S HE AT ovvveevnernnerenrnerrananinioninniinsneinsessernenssne s

19.
19.
19.
19.
19.
19.
19.3  Sh M A5 A 45 Black-Scholes F A2 eeevreees
19.3.1 BT HIA-- .

19.3.2 BE B AL crerrererenneririraens

19.3.3 B & BA e

19.3.4 B AL
19.4 SFRBRGEFEMF &

Jo AL AT vvvreeeeerernennenniennees s e
TR B AL ceevrneerrnnreneernrnoneensennenenns
T UL H 35 B B AR oo veevererevrernnnvennens

SIS
[ 2 B N S B N

19.4.1 BR R4 % b 314 85 Monte Carlo 7 A A creverereenienianieieennens

19.4.2 REMRMHRE _FHEE .-

20 BT HSE - e ——
20,1 K& Z#4 LIBOR ##HHie k2 M ahrbé -
20.2 M- cerraraes

6 BRI AAT T I A HIAL oo rrrrrrrrevrnreernererrr s e

(254)

(257)

eeer (258)

- (258)

- (259
- (260)
reee (260)
e (261D

- (262)

- (262)

- (263)

- (263)

- (264)
- (269)

- (273

ceee (273D
e (273D

- (273)
274)
- (274)

- (275)
e (275)

- (276)
- (276)

ceer (277)
eee (278)
e (279
e (283)

- (285)
- (285

-ee- (289)

- (294)

e (294D

- (296>



— CMTETRSABEE —

FW™EB A

21 EfiHEiR---

21.1 KM A5 T 5 8 A KUk i 4a - e,

21.2 F R E E AR e
2.3 BR&EBAESH PHLME--
2.4 WHHFEEH-

21.4.1 B HER{pI OB T ZHEE -

21.4.2 Wﬁ%ﬁ%%ﬂM%hﬁﬁ

22 HE-HHAEFE e
22.1 AW LHLBI R
22.2 HARE—-EXIF k-

22.2.1 E5BARIGE EH L WP AL e orerereeermmrmmeren oo eenenee
22.2.2 EHARGE EA LR RAE o rererrenreerimerenmeeneneens

22.3 RREBE L F k.-
22.3.1 S BRBEE - rrener

22.3.5 RHAEHMELAHE FourTer £ #

23 EE-- e
23.1 EHFFEME--

23.1.1 4 H A8k AL & B R BE T

23.1.2 BMEHEZ-
23.2 P AERA--eeeee

24 FUSERBEFAIMQFE v vervreorrrermaeremnt ettt et st e bes e

24.1 ARRIEEWBIAREH e

24,11 FLAE AT By oo orererererernreon ettt e e b e
24, 1.2 BAAE BT By e reenenreronerre ittt e e e e e
24, 1.3 BIAT -verevevenrnersnermoes it e e e e e e

20.2 WEEFILARLE oo
24.2.1 JEE e

- (303)
- (303
- (305)
- (310)
<+ (31D
-+ (313)
-+ (314)

- (318
- (320
- (32D

- (32D

(322)

- (320)

Y €77
22.3.3 HHEBAMEE B QAT oo verrerrere i
22.3.4 &ﬁ.gﬂ%mﬁé};ﬁ%gi S P

(326)

- (329

(33D

-+ (337

s (339)
- (339
- (340)
- (340)

e eseseaeceesaresseasnastereantes . . < (341D
23. 3 ﬁﬁ#ﬁgﬁﬁmﬁﬁgﬁﬁ.mmm.m“n"nnmmm"”.m

(343

(345)

- (345
- (346)

(347)
(348)

.+ (355)
- (355)



24.2.2 REEM EWIAFLE - corrermemreraraseretariessrecreneenenana e (356)

25 —A4AHFEHEHEF--- N €11
25.1 HHiEEACEEHL).- cresetsseieteiiiiiitiii s cisiesseis et aenseenes (358)
25. 3 Iﬂ.%zﬁ%‘]@(%%/ﬁ.h\-‘gl) B PN 110

26.2.1 HERABRNEEGHE)..- cerrrsasisirastiieneiiinneiiinesesneisas (363)
26.2.2 HEH-ANEHANANGZEKBE)-- NN & 1. T))
26.2.3 £H @€ XK. creaiesenan T D N 1. 1))
26.2.4 AEHE K FIBE M-ocrrererervmnrrnreearniiii e senern et ser i eneeee e e vns (366)

FBREBS ATIHIKIE

27.1.1 —#tevasrEgR.- T T T P Y D)
27.1.2 ¥ BHEHTEBBBE I E e (373)
27.1.3 @ﬁ%ﬁfﬁ% T N V(D)

28.1.1 WMESHKFoHFHRILF sererretitattistiitcriinnee s s e neneee (382)
28. 2 ,%Jﬂ:,&-d,_&i@ T L T T N & 1.1 D)
28.2.2 g%;’(‘ﬁﬁpﬁgi]$§ﬁ (386)
28.3 sk sh ... PN ¢:1:1°))
28.3.1 *ﬁﬁﬁﬂéﬁﬁ/&dlﬁzlﬂ%%& (389)
28.3.2 HHhEBRmHE-- LT T N & 1°10))
28.3.3 L&ﬁﬁ“ﬁﬁﬁd]$ilﬂé‘]%ﬁ (391)
28.3.4 BB R FIAT L B Hrerrerrrererarermrenninreeeiiiieesineeeninsanees (393)



10 A
W eRFEIASHBRE —

29 Fh R A FETI B ATIRBEL - vevrerrrrereremeemme o ems et
99.1 FEIKER FEFABBAE oo
20.2 HABE L B 5 £ eeeere e eeerron et e e e e e

20.3.1 B A B AL TE coereennnn e e et e e e e e

30 BYiE R SIAREL -

30.1 FHEAAINS AL

30.1.1 AR(p)1#

30.1.2 2T E GARCH(p,q)ﬁﬁ
30.1.3 GARCH IR B A AL oo cervrr ot e s

30.2 EHEAIARMEGEE---
30.2.1 AR(p) iy 5 Juth it

31 FIFARE AR BT o oovreeee e e
3101 AU G I JRAR I T v ovveeeoreermsemersmesanese ste ot sresatne st sae e i
31.2 #1A GARCH(p, i M MBI B coooevreremeniiiiii

31.2.2 B FEFRMeeerrereernns

32.2 MBRMIREZMG T RIHH

33 BHE SRR B R AE T AT e vv eoveerverrenmmemrenesee ree sttt sa s e eesan e

33.1 BFE AT eereeen
33,101 A eeeerrmeninnnienenn,
33.1.2 it y8 & Filters

33.2 @njﬁ’_gﬂ-;éjﬁ.@]ﬁ;&%&

33.2.1 fgi#&# M Hypothesis Tests -
33.2.2 MARE G FRMEHE oo
33.2.3 1% :GARCH M &ty & -

(399
(399
(400)
(401>
(405)

e (407)

-+ (409)
- (410)
- (413)
- (415)
eee (416)
e (417)

- (419

(420)

- (421

(422)

31.2.3 BWH BB A A - e
31.3 A A GARCH(L, D)3 £EH ML S E ovvevnr i,
31.4 AEBHFHTAEFME R E

(425)

- (425)
ceer (427)

- (430)

(430)

- (434

(437)

- (437)
- (437)
-+ (438)
- (439
- (440)
- (440)
-ee (443)
e (444)



BANH HFE AL A Beta  sorereeeeerieinieni e (450)
2 ___I{ﬁﬁé}}ﬁ%ﬂﬁ%% R cerver e (457)
3 EALAAMEQEBEIE orvreerin e (458)
6
Za

> PP
w N

o

s e

.5.2 Box-Muller TransfOrmations rer-seeseseeesssenseaseeresessseseeseeanns (471)

> :
P I



B—iba FEusn






1 5§ it

LAHBR, EBMMTAETEMNRRERBERYN, EAMERREEMARHTHESM
R EEBERTHIOATRBEMBRBANRAEE, XI—-HAMUEUEES#™ &N
ERAVFHBAMEMRS AR S EFFRER, AL LSASENARKER
HHBkEA. TERAEREENRB LERFENRE L, BUBRKESRAREEH
EZBWENIRPIAFTNIRBEEFE RN, flW, ~WFEERREREE
KRG E . FIEE ASKXBTUHET K. RS —-FHEEMBE,
ERAERGEBRZIEZSNE¥XE. BA, ARG ABELERERETSHEAN,
B, ELBRESG—FZR, ~FHATREEE - RENREH — Al —TiEHE
EFRMY ., MRAIEERATHNTSFTRBRARBEN G, ZHEEPUEEREM
2 (XFMBFRALH, B “frER” MEh). X, @dESKBERKREX
ShTH LERBK TR B /ML SR, 7 USRI R E SRR (B SARME D,

BE, Y4HREMTAREMATHMEREURERW KBS ER, FAUKK
G T REE, BESHEMUVBEPREOXNKILFER T AR, B,
RS R TEEAAESME, N IRREE - 2NN BRBESERR
REARMEE—-EAE (BRRERENBBAREHHEHHB.

kR, RNBIHSMMETRXSERE KRKWRBAEASK LT, FHE
T, ERETHE™. XHELCEAURFETLS, B X AL =I5 A K
AT, RETBH K E A Metallgesellschaft (EIHHIH), Procter&Gamble ([H 4p
WA BHLA R, Orange County (BEMERHA=H, RAEEBWHEESH
4, Barings GEB KR FF BUIE BB % 2 7)), Daiva Bank (EBIZEMEA D,
NatWest Markets, HR¥EH Xt i 4 LTCM,

AMEGHTEASGTHBEXBENE (ERAKRE), HBEW. M 20 g
80 EAALIK, &RMTBHATEREE TRAMNEL., ESRXOBERES, F
B, SMOCR, HRARENEERBESL, XEMEFRELEELN. THHE
3 (BHARREN RN —SERLZBTAMRM, XHBEBRMEAHH
2. tRTHHERl, ZH TV ERFIERFRNEKNBUFERNERSE.

WHEBBRARE, SHMTAOBEREESR, EXHE—-IHES, BTV
HIZEAKAY, P EERNFHERE, ET4THRIHW™ 6, XERASLER
XEPFHAR. Bk, fTESAXEH#TNREENER, WRERAFRWTE, 7
DR ESE XK ERKIEENTE.



