uooooooooof ObobooOO”" ooOooOooo*ooar”
goonoon

110190 40000 450

godooobbbgdgoouoobboooouobbbuoooooobbod

guodooobbogoooobbgooooon

gooigga

Copyright2001 hiroyuki moriya, all right reserved.



ooao

goooooooboobobobobobobooooobobooboomoboobooooobobobobOooboon
gooooboobobobobooobooooooobbobobobobooobooobobobobobDboOobDOon
gooooooooobobobooobooooooooboooooobobobobobobobobDoD OO
gbooooboobobobobobooooooboboboboboboboobooobobobobboobOobob
gbooooooobooboboboboboboooooboooooboboboooobobobobOobon
gooooooooooooooooobooboboobobooobobobobooooboboobobobOoDbOon
Joo0o0o0oo00oo00oo0o0ooo00ooO0o0oo00oo0o0oDo0Oooo00ooO0oooDoOoooooges)gno
gbooooooooboboboboobooooobooboboboboboboobooooooboobobOoboonon
gooooooobooboboboboobooobooooo@mobooboobooooooooobobobobomobo
goooooooboobobobobobobooooobooboooobobobobobobOobobOoboon
goooooooooboboboooooooooobobobooobobobobobDobDobobDoD OO
gboooooooboobobobobobobooobooooooobobobobobbbobobobOobob
gboooooooboobobobooesoboooooooooooboobobobobooboobobobobobon
gooooooooobboboboobooooooboobobooboboboobooooobooboobobboOobDOon
goooooooboobobobobboooooooboobobobooboDoboooboboobobobOoDbOoo
gboobooobobobogoobooobooooobooboboobobobobooboooboooboo

gooz2000

Copyright2001 hiroyuki moriya, all right reserved.



oooooooOo0oooao

gooooboooooboooobooooboooooooOoOooOoobOOobOOoOobObObOObOObOOObOOObObOODOOOOODOO
gooooboooooooobooooboooobooobOOooOoOoobOOobOOoOobObObOObOObObOObDOOObObOODObOOODO
gooooboooooooobooooboooobooobOOooOoOoobOOobOOoOobObObOObOObObOObDOOObObOODObOOODO
gooooboooooboooobooooboooooooOoobOOobobOOobOOoOobObObOObOObObOOobOoOOoOobOOoDOOObODOO
gooooboooooboooobooooboobooooooOoOooOOoboOoOobOoOoOobbOOoDbOObObOOobOoOoOobobOOoDOoOOboDOo
gooooooooooobooooboooooooOoOobOOobobOOobOoOoOobbOOobOOoOb0oOobOOobOOoOob0obOOoOoDOobOo
goooooooobooooooobOoboOoobobOOoboOooooOboOobOOobOOobObObObOOoDbDOobObOOobDOoOObobOOon
gooooboooooooobooooboooobooobOOooOoOoobOOobOOoOobObObOObOObObOObDOOObObOODObOOODO
goooobooooobooooboooobooooooOoobOOobOOoOobOoOoOobbOOobDOoOb0oOobOOobOOoOobOoOoOOoDObOo
gboooobooboooooooboobooooboooo

pgooooboooooooobooooobooobooooboOoOOobOOoOobOOoObObObOObOObObOO0ObDOOObObOODOOobObOODO
goooobooooooooboobooobooobooooboOoOoOoOobOOobOOOobOObOObOUObObOObDOOOObOODOOObOODOO
goooobooooobcooobooooobooooooOoOobOOobOOoO0obO0bObObObOO0ObOUObObOObOOObObODODOOOOODOO
gooooooooooobooobooobooboooboOobOOoOoOoO0bOOobUObObOObOoOObObOODODOObOObOODOOObOOO
goooboooooooobOooOooboOobOOoOObObOO0ObOObOObOO0ObObOODODOObObOODOOn

gooooooooooobooooboooobooooboooooboobDOooOobObOOoDbDOobOOoOobOooOobobOooDOoDOOoboDOo
gooooooooooobooooooooboobooooobOoboooboooboobOoOoobOobDOoOoobOoOoDbDOobOOo
gooooooooooooooooooboooooobOoboooboooboobOoOooOoobDOoOoobOoOoDbDOobOD
gooooooooooobooooobooooobooooboooobooOoobOoOoobOoobOobOobOOoobDOooOobbOoOoDbDOobOOD
goooooobooboooboooobobooboooboooobb0o2400b0b0O0D0OObOO0ODbOODOOOOODODOODODOO
goooooooooooboooooboooooooboooboOobooOoobOooOobboOobDOobO0ooboOooobOooDOoOobOo
goooooooooooobooooobooboooboooboobobOOoboboboDOooOooObOobDOobOOoobOoDOn

goooooooooooboobooooooobooooOobooooobobobOOobOOobOOobOobOoOobDbObobOOobOOoDbOoDODn
goooooooooooboobooooooobooooOobooooobobobOOobOOobOOobOobOoOobDbObobOOobOOoDbOoDODn
goooooboooooobooboboooooOooboobobooOobObOOoOoOobOobOobOOoOOoObOobObOobOOobObObObOOobOOoDbOoDbDOn
gooooboooobooooooooooooooooOoooOoboobooboobOoOoOOoOobOOoOobOOoOoOOoOoOoOobooOobooOoOoDo
goooooooooooboobooooooboooboboobOoOobOOoOOobOobOOOOoOUOoObObOOOObObOObOOoDOoDbDODOOn
goooobooooobooooobOooOoobobooOoOobOOobOoObOOobOOobOOoOoOobObOOoDbDOoDOObOOO

gooooooooboooobooooboooobooooboOooOoOoOobOOobOOoOobObObOOoDbDObOb0OObOOoOObObOODOOoOObODOO
gooooboooooboooobooooboooooooboOooOOobobOOobOOoOobOObOOoOObObOOobDOOObObOOoDOOobObOODO
gooooboooooooobooooboooobooobOOooOoOoobOOobOOoOobObObOObOObObOObDOOObObOODObOOODO
gooooboooooboooobooooobooboooooOoobDOoboOoOobOoOobObObOOoDbDOoOb0OObOOobOOoOobOOOOoDObOO
goooboooooobooooboooo

goboooooooooooooooooooooOoOoDbOobOoobOooobooDOoOUobOOooDOobO0obObDOoDObLOD
gooooooooooooboooooooobOoooobooDOoOob0oobDoDbDOob0obDbO0oDOoOOobObOOoDOO

goooooooooooboobooooooooboooboooooboboDobOUoOUbobU0obDOoObOobDOoDbUuDOO
gooooooboooooooogooooooooooooooooboobobogDOoooooOobobboDUobOoboboDOoo
goooooooooooboobooooooooboooboooooboboDobOUoOUbobU0obDOoObOobDOoDbUuDOO
gogo

gooooooooooobooooboooobooooboooooOoobOoboOobobOOoDbOOobOOoobOoOobObOoDbDOobOooDo
goooooooooooooboooooooboooobooobobobobboobOobOoobooDbOobDOobo

O0DO0D0O0OO0OO0OO0O0O0OO0O0OO0OO0O0O000aO0
gooooboooooooooooooobooboooOoboOoOobOoObOOobOOobDOobOOobObOOobOOoDOOobOObObODOooOoO

l9ve000O00O0O0DOOO0OOOOOOOOOODOOOOOOODOOOOOODOOOOOODOOOOOODOOOOOOO
gooooooobooboooogooboonaaers- 19740000000000C0O0DOOOOOOODOOOODOOOOOODOOO
gboooig7suoooooooooooobooobooobooboooooobooOooOoboboboobOOoboboOobOobOoboOobOoboOoOoboOonoon
goooooooooooboobooooooboooboboobOoOobOOoOOobOobOOOOoOUOoObObOOOObObOObOOoDOoDbDODOOn
gooooobooooooboobooboooooOoOooOoOoboOooOoboOoOoOoOobOobOobOOobOOobOOOObOOobObObObOOobOOoDbOoDODn
g3fjboooooooooooobooooooobooooooobOobOoOoobboobOobOoOOoOoboboboOobOobDOooooboo

gogo3ggd

Copyright2001 hiroyuki moriya, all right reserved.



goooooobooboooooobooboooooooobooooooooooooooooooboooooooboooooboooo
goooooobooboooooobooboooooooobooooooooooooooooooboooooooboooooboooo
gboooooobooooooooooooooooooobooooobooboooooboboOobooOobOOobD .OobOoboOoooooDbo
gooooooobooooooooooooooooooooooooooooooooboooobooooooboooooboooboo
gboooooooboooboooboooboooooono

Leland D0 0OO0OO00O0O0OOOO0DOOOOOOOOOOOO

o0 oobobooooboooooboooboooooboooboooboOooOoOooOoOoOoOOobOOobobOObDOoOOobobOOoDbObOOn
00 ooooooobooooobooobooobOoobOoobOOobOOobobOOobDOoOoOoOobOOoDObOo

oooooog

0000000000000000000000000000 Insuredd Assetd Allocation0 00 0000000000000O00
gpooooooooooo0oooo0ooooOooOo0OooObOO0OooOobOO0oooOoBSOOOOO0OOOOODOOOODOOODOOOO
0000 .0ooooooooooobyvo0ooooboO0ooooOOobo00oooooOobO0ooooOob00ooooobO00o
goooooobobooboooobooboooooobooboooooooooooooooooooooooooooooooo
goooooobooboooooooboooooooooooooooooboooooooooooooooooooooooooo
ooooo

oo0ooooooogee7yooobo0oooooooooooooooooooooboooooooooOooooooooooo
gboooooooobooooooboooboooobobooboOoOoOobobOOobOoOOoOobOoOoboOobDOoboOoboboOonn

goo4000d

Copyright2001 hiroyuki moriya, all right reserved.



Lo B L
LB 4L
ACE T LR e

Lo EF 4L

Lo B L

Lo BB L

Lo BB L

Lo e
X T TR e

Lo EF 4L
Lo BB L
LB 4E
Lo E 4L
LB 4E

LB 4L

Lo BB L

LB 4E

Lo 4L
Lo E 4L

= Shan AN

T EIEEE]
A — Y IR S
T e L = = {1
AC— AN IE e
T e L = = {1

MW—H Y I SN

-1

—ad T g T REEE

A — TN IR g
IR

WA IE e
T EIEEEn
RIEEE
HRIEEER

W— A TR S E

AW—H TE G

T lEEE

T BIEEEf

g Ll = LR e sl |1
o BIEEE

e HE

OO0Z 666 L'eSRE | Yequsides sdoung UoisusH R JusLLInssasd] ”W_.W:H_H__

0TS L
Qo0 F
G652 E
BE2E
G5
GERED
QosT

GEL

LOZTIE
QCF D
QOT'E
GOL
0T
Q08 'E
=EF

L5

FOR'G

nog

S5%E

F 9
S66|

FHE(GEL

GASD
TIS'E
TET'T
OLEF

EEEZOE

oL

O0LFE
OoOLTT

508
59T
nl=]=lg=
SEF 0T
S50a

098’
ZIE"L
0FST
0EF

F o

GE6 |

FHEMGELE FEEMGEL

alol=
Q06'g

DL5S

OF0ES

552

EEE'SE
QOT0T

59T
GEE T
BOO'TT

ZLE'E

FSTET

Q0E'E

oo
LS9

+ =0

Qo0e

T deaals =Els

Husd 188115 &=15

quamasS e usy] jassy PIIos 130T
juswaSeus ] 2anseEal ], pIooay]
UOsSCEE s oo

saatr]ae g ojadeg

T Baodyusg

JUaIaS e USR] 1955y AR [Ia0uy
T etaebae]

sIaulIe g Aelias aar]

T[T weBIo Tl AC
SOBD UBIIPo5D
TAIT =1t

T 30T} T2
pusEat daoosns
sqdaouo sy g
JUBIRENE 35300
oSEIT T 35T

JuUatIaSeuE [ L0 ualin

JuatIadsue ]
I=EEYT S|ESING FTE=ILD
JuatmIadsue ]
qassy Iapesmalprag
Juamadsus
1essT feraans A s

IOSTAPT AN 8D auUsg

00 = JESSTIE W

— el

HIHOBE% —A b LA — e W R

goosggd

all right reserved.

Copyright2001 hiroyuki moriya,



ooooOOooooOOooOoOobOOoobOoo

gooooooooobooooooobooobbooboooobObOOoObOOobObObOOb0bUOoObObOObObOUOOObOObDbDOOon
goooboooboooooboOooOooboOoOobOoOOobobOoOobOOobOOboOn

0o0oo0o0o0oo0o0o0oo0oaoano
goooobooooboooooooooo0oOoboOoOoboOoOoboOobboobOooOOoOobOOoOobOOObOObOO0ObObO0ObODOOOOOOon
goooooboboooooboobooboooooOoO0obOOoboOobobOobOobOoOoOobOobOobOOobOOobOOOObOObObObObObOOOobDODbDOn
goooooboboooooboobooboooooOoO0obOOoboOobobOobOobOoOoOobOobOobOOobOOobOOOObOObObObObObOOOobDODbDOn
gooooooooooboooooooobooooooboooboooboO0obOOoObUOobOOobOOoboboOobOOobOOobObOOobDOobObObOboOobOOoon
poooooobooooobooobooooOoboOoOoOoOoobOobobOoOobOOobobOobOOobO0bOO0ObOOobOUObObOOobOOobObDOoOObLO
gooooooobooobooocoooa

Do0o0o0oo00(000O00000)
goooobooobooboooooooo0oOoobo0oOooboOoOooboOobooOoOoboOo0oOobOO0bOOoUbOboOobOboOoOobOobbobbooboooon
gooooobooooooboobooboooOoooOoOoboOobbobobobOoOoOoOobOobOobOOobOOobOObOOb0Ob0bObObOOobOOobOoDbDOn
gooooobooooooboobooboooooOooboOoboobobooooboobOobOO0obOOobObOObOObOOObObObOOoObODbOo
goooooocooooooobooobooobooooobOoOoboOoOoOoOOoOobOobOOoObOOoOOoOOobObOoOoOOobObObOODbDODbDOoO
gooooboooobooooooOoOooOoobOOobOOoOOobObOO0ObOObDObOO0OObDODbODOOOODbOODObOOn
gooooooooooboobooboooooOoOoboOobboobObObOOoOoOobOobOobOOobOObOOObOObObObObObObOOobDODODn
gooooboooooooboooobooooooobOOoOoOobbOoOobOOobOOobOOobObOObOObObObObOODObOObDbOOn

0000000000
gooooobobooooobooboboooOooOoOoboOobbOoOobObObOoOoOoOobOobOobOOobOUObObObObObOU0ObObObObODOobOOoDbODbDOon
gooooobooooooboobooboooooOoOoboOobboobOoboOoOoOoOobOobOobOobOOobOOObOOobObObbObObOoOobDOoDbOon
gooooobobooooobooboboooOooOoOoboOobbOoOobObObOoOoOoOobOobOobOOobOUObObObObObOU0ObObObObODOobOOoDbODbDOon
gooobdoooobooooobOooboO0oooOobOobOOoOoU0ObObOObDOOObbOODOoDO

0000000000000 0000a0
goooooooooooboooogoooooboooboooooboboDobODUoOUbUobU0obDOobObOobDOoDbUuDOO
goooooooooooboooogoooooboooboooooboboDobODUoOUbUobU0obDOobObOobDOoDbUuDOO
goooooooooooboobooooooooboooobooboooboobobOoDOobDUOoOOobOoboobOobOoobOoDOoD
goooooooooooboobooooooooboooobooboooboobobOoDOobDUOoOOobOoboobOobOoobOoDOoD
gooooooooooooboooooooooDbOooOobO0oobOoDboOoOoOobDODbOobO0obDOOoDOoOOBbOO

gO000000GeneraldlnsurancedPoliciesO
goooooooooo0oooopOo0ooobDOo0o0oDobODOO0o0O0DO000DO0oUO0DOO0O0UO0DODO0o0OO0DDbOOoO0ODOO
J0oo00o0D0D0o0D0000000D000O0D000D0O000D Generald Insurance PoliciesODOOOO0OOO0OODOOOOOO
gooooooooboooobOo0oOobDbU0o0o0obDbUOO0o0ObODbUO0O0ODDUOOU0ODDUOOU0ODODOOU0ODDUOOODDOO
gooooboooOobOo0o0obObO0o0O0DbDbO0O0OODbDO0O0ODODOO0OeUDDUUODODDUODDDUOODODDUODDDOOD
goooopoooooo0oooopOo0ooobDbO0ooooDbOO0o0o0DbOO0o0o0oDbO0o0o0DbOo0o0oDbOoOooDbOooooDbog
0O000O00oDoOo0OoCOoOO0O0O0OO CPPI(Constant Proportion Portfolio Insurance) O O O O General Insurancel Policies
goooooooooo0oooopOo0ooobDOo0oooDDOO0o0O0DbDO000DOO0OU0U0DDO0O0OO0DOO0O0OO0ODOOoO0ODOO
gooooboooooo

oood

Black, F., and Scholes,M. “The Pricing of Options and Corporate Liabilities.” Journal of Political Economy 81, (1973),637-654
(May-June)

M.J. Brennan and E.S.Schwartz. “The Pricing of Equity-Linked Life Insurance Policies with an Asset Value Guarantee.”
Journal of Financial Economics 3 (1976), 195-213

M.J. Brennan and R.Solanki. “Optimal Portfolio Insurance”, Journal of Financial and Quantitative Analysis 16, (1981), 279-
300

J.Hull and A.White. “Hedging through the Cap: Implications for Market Efficiency, Hedging, and Option Pricing,” Interna-
tional Options Journal, 4 (1987), 17-22

Hayne E. Leland “Who should buy portfolio insurance?” The Journal of Finance, May (1980)

Donald L. Luskin, “Portfolio Insurance A Guide to Dynamic Hedging”, 1988, John Wiley & Sons

Mark Rubinstein. “Alternative Paths to Portfolio Insurance”, Financial Analysts Journal, (1985) July-August

goddeddd

Copyright2001 hiroyuki moriya, all right reserved.



ooooooooaa

ooooooooo3boooboooooooooooooobooooooooooooobooboooooooooooOonn
oooooooo0oooobo0oooooOooOoO0ooooboboboOoOoooOooob9y200000000000O0O0OO0O0ODOOOOOO
oboooobocoooobooooo
poooooooooooos3oool10oob00ooooobO0ooooobobO0oooOooOobooooooOooOobobOOoOoooDoobobO0o
pooooooooooooooOooboOoooooobooOooOobOoooboOoOooOobOoOoboOoOooOobOoOoboOoOooOobOOoOobOOoooOOas
gbooooooooooNnNobobooboboooboooooboooooboooobobboobooboOoobobOoboooooo
oooooooooooooooobo0oOooooOOobooboO0o0zs00oOo0Ob0000OOO0ObOO000O0OOO0bOOO000O00OA0 1400
opoooooooooooooooo0o@moOooooooooooboOoOoooboboOoOooo.c2vbObObOOODObOOnO
goboooooboooobooobooobooooboooooboooboobOoboboobooboOoboOo0obOOoOoboOobOOobObOOobOOooboooDoOoo
ooo0o0o0opo0oooO0O00000OoOOoOOoO0O0000O0OODODO0O0000OODOOOQuRatiO M OOOO-ODOO
oos000000000DOO
go0OO0o0OO0oO00O0ObOO0O0O0ODOODOOQRatioI 00 OOODODODOOOOODOOODOOOOODOOOOOOOOOOODOO
oooooooo

[ ] goooooooooooooooboooobooa
[ ] gooooooooooooooooooon
[ ] gooooooooooooooooo
[ ] gooooooooo
ooo
0o0O0o0Oo0o0O0O00BSO0D haturity D.25 Year
0000000000000 Sratio F¥ ROR+Put (%)
0000000000000 Constant Time Diaily -01140.723 -0.07(5.83)
uobooodooooaod Constant Delta 10% —0.030.7 73 —(013(5.852
oooobooboooon Constant Price 10% 0.1601.79) —-058(5.72)
BS OO0 0T Full Hedge ~051(1.53)
gooooooooboooo
goooooooooooo Maturit*_.,.r 1 Year
Dooooooo Qiratio F¥. ROR+Put (%)
00 000000 oooon Constant Tirme |::|EII|"_-,-r -1 5(@91 :' _065{5TB}
00000000000 Constant Delta 10% —01100933 —0.83(5 742
0000000000 Constant Price 1 0% 0.09(1.10) —1 55(5.80)
boooooouod Full Hedge —1 G902 762
OO0 ODoOoooooooo
oooooooood haturity 5 Year
noooooooon Clratio Fx¥ ROR+Put (%)
. S E E EDDDDDDDD . Caonstant Tirme Daily —0.7081 173 —761(519)
Jooooooooy | Constant Delta 10% ~058(1.11) | -8.31(4.84)
Q0o0O0o0oo0oo Constant Price 10% —0.61 {1.10) —8.20(5.14)
0000000000 Full Hedge —5.458(3.85)

goog
goboooboobooobooo
gooo0oo0oooooOoOoOooOoobOobDOo20000bDOoOooO.
goooboobooboooooobboooobboooobboooobobboooboboboooooboboo
gooboobooooooboboooobbooobobbboooooboboooooboboo
gooo
Mark B. Garman and Steven W. Kohlhagen “Foreign Currency Option Values” Journal of International Money and Finance
(1983),2, 231-237
Hayne E. Leland and M. Rubinstein.”Replicating Options with Positions in Stocks and Cash”,Financial Analysts Journal,
July-August (1981)
John C. Cox, Stephen A. Ross, and Mark Rubinstein. “Option pricing: A simplified Approach”,Journal of Financial Economics
(1979) September

goorogag

Copyright2001 hiroyuki moriya, all right reserved.



O0oo0OO0O0OO0O0O0OOO0ODO0OOOO0OOOOOODOOOOOOOOD

oooooooooo
gbooooooooooooboooooooPMOb0OOO0ObOOOOObOObOOODOODOOOOD -O0O0O0O0OO300000
gooooogd

oooooooood
goooooobooboooooobooboooooooobooooooooooooooooooboooooooboooooboooo
gboobooobooboobooboobooboboooobOobobOoooobOobOoboooOoooOoobOobOooooOoDoooooooDoOoDO
gooooooooooobooobooooooobobooobooboooobooooOooooOo0oOooOOoOobOOoOobDOoOobObOOobObOOoboboOoobooOoon
gboooooobobooboooobooboooooobooboooooooobooboooboobobOoooooDoobooooooono
gooooobooooooooooboooobooo

oooooooo
gbooboooobooboobooboobobooooooboobOooooobooooooooboobooooooooooooooonoo
gbooboooobooboobooboobobooooooboobOooooobooooooooboobooooooooooooooonoo
goooooobooboooooooooooooooooooooooooooooooooooooooooooooooo
goooooobooobooooobooooooobooooboOooOobobOOobOoOOoboboOoboOobOoboOon

goooooocooooo
goooooobooboooooobooboooooooobooooooooooooooooooboooooooboooooboooo
gooooao

oooooooooooooo

Jooo0oooooooooooooo
ooooo00ooo0ooo00ooo0O0oooUoooO000oo000o0000o000OO0 100100000000 0ODODODODODOOO
0000000000000 0000Boyled EmanuelD00000000020000000000000Leland(1985)0
0j0oo00ooo00ooo000oOo000oOoo00D0DOO0U0U00OO0U00OD0O00DOO0D0OD0ODO0D0DO0DODO0DUODODODODOOOOOO
ooooooooooooooo

jooo0oooUoooooooooooo
0000000 DeltaOOD000O0OO0ODO Delta 00000 BOOOO
BO =0 Delta0 O Delta
000BOOUOODUOUOUOODOODOOB=000000O00O0OO0OO00DOOOOOWDhalleyd WilmottOOOOQOQOOGQOOoQOQ4
go0o00ooo0oooUoOoooOooooooog

Jjooo0ooo0oo0ooUoo0O0ooU0O0oU0U0ooOUooOooooOO
0000000000000 000o0000oo000000000000000000000D0 Whalleyd WilmottO OO QOGO
o0oo00oooooooooUooooooooog

oooo

M. Avellaneda and A.Paras. “Dynamic hedging portfolios for derivative securities in the presence of large transaction costs”,
Applied Mathematical Finance (1994) December Vol1, Number 2

P.P.Boyle and T.Vorst. “Option replication in discrete time with transaction costs” Journal of Finance, 47, (1992)

P. Boyle and D.Emanuel, “Discretely adjusted option hedge, Journal of Financial Economics, 8,(1980)

M.J. Brennan. “The Pricing of Contingent Claims in Discrete Time Models.” Journal of Finance 34, (1979) 53-68
S.D.Hodges, and A. Neuberger, “Optimal Replication of contingent claims under transaction costs”, Review of Futures
Markets, 8, 222-39 (1989)

T. Hoggard, A.E. Whalley and P. Wilmott “Hedging option portfolios in the presence of transaction costs”, Advanced Future
and Option Reseach in press

H.E.Leland. “Option pricing and replication with transaction costs”, Journal of Finance, 40, (1985)

B. Mohamed. “Simulations of transaction costs and optimal rehedging” Applied Mathematical Finance , September Vol 1,
Number 1,(1994)

A.E. Whalley and P. Wilmott “ Counting the costs”, RISK, 6, 59-66 (1993)

A.E. Whalley and P. Wilmott Hedging Strategy and Option Valuation Model with Transaction Costs, Mathematical Institute,
Oxford University, Oxford (1993)

A.E. Whalley and P. Wilmott An Asymptotoc Analysis of the Davis, Panas & Zariphopoulou Model for Option Pricing with
Transaction Costs, Mathematical Institute, Oxford University, Oxford

P. Wilmott “Discrete charms”, RISK, 7, 48-51 (1994

gooooooooooobooooboobooo

goosggdd

Copyright2001 hiroyuki moriya, all right reserved.



Brennan O SchwartzOOOO
goooobooooobooooobbooo -goooboboooobbooobDbboobobbboobobbbDUoobobDbOooo
gooooooobooobbooobbooobbo -0booobooobDbOooobboobboobobboobobooboo
gooooooooobooooobbooobobooob0 -oobboooo0bbooobbboobobboobobbboo -0
00000000ooo00oooOooooOoUOOoDoOoOdBrennand SchwartzOOOOODOOOOQODOODOOOOOOOOO

goooooboboog

CPPI(Constant Proportion Portfolio Insurance)

cpPIOOOODOOODOOOOODOOUODOOOOOOUODOOUODOOOODOOUODOOOUOODDOUDODUODOOODDOUODOUODO
goooooooooodoooooOoodoooDOoooUooUoOooUOoDOoOoOUobocePPIDOOOO0IDODODUODODOOO
obooboooboOdooOooboOoOoboO0Ooo0oOoboOoOoboOdoboOoooOo0obOOdooooboobOoOobboOobocCcHOODOoOoOO
uoboHROOODODOODOODOOO

CHPI(Constant Horizon Portfolio Insurance)
CHPIOOOOODOODODOOOOOOOOUOOUOOOOUOOUOOUOOUOODUODODOODOODOOODOOODOOUODODODOODODODO
goooboooooboobobooobboobobbooobbooobbooobDbooobboobDbooobDbOoobobOoOoo
goooboooooboobobooobbooobooobboo0obbooobbUoOobObooOobDbooboboOoobDbOooo
gooooooo0oOoooboogooooUobU0oboOobDOoDOooDUOUoU0UoOOobLDODUDOUOUbOOobOODODODO BSO
gooboobooooboboboooobobboooobog

PPP(Perpetual Protection Policy)

Leland 0 Rubeinstein0 000 BSOO PIDOOOOO0O00O0OODOODOOOOOOOO0O0DOO0DODOODOOOOOOOOOO
gooooooooboobooboooobobooobobboobooboobobobooobobDOoobOoboobobobobo
goobobobooooboboooooboo

gooo

F.Black and R.Jones, “Simplifying Portfolio Insurance”, Journal of Portfolio Management, Fall (1987)

A.F.Perold, “Constant Proportion Portfolio Insurance”, Harvard Business School, Working Paper, August (1986)
M.J.Brennan and R. Solanki, “Optimal Portfolio Insurance” Journal of Financial and Quantitative Analysis, September
(1981)

Donald L. Luskin, “Portfolio Insurance A Guide to Dynamic Hedging”, 1988, John Wiley & Sons

gooobobbooooobobobobooo
goooboooooboobobooobboobobbooobbooobbooobDbooobboobDbooobDbOoobobOoOoo
goooboooooboobobooobbooobooobboobDbooobbUoOobObUooobDboobobooobDbOooo
gobooobooboooboobooboooboobooboobooboobob0bUooboobobobooboobOooo
000000 Knock-inO Knock-outD O OO OO0OOO0O0O0O0ODOOOOOO Knock-inO Knock-outOOOOOOOOOOOO
goobooobooooboooobooooboobooboobooboboobobOobOboobooboobOoOobDOoobDbOobDbOobob O
gooobooooobooobobooobobooobooobbooobboobobolobooobDboobobLDbooobboOooo
0000000 (continuous strike options: CSOs) 0 0 00O

gooo
lan Hart and Michael Ross “Striking continuity” Risk Vol 7 No 6 June (1994)

gooobooooocbooooobooooo
gbooooooboboobooooboobooooooobooboooooOooOo0ooooooOOobOobOO0obOOoOOobOOobOOoOoOooOOono
goooooooooooboooobooooooboboobooboOooobooooOoOooOo0obOOOoOobOOObOOOobObOOobObOobOoOoooOon
gboobooobooboboooboooobobooooOob0obO0ooO0obOOobobOoOo0obOOobOobOobOO0obOO0obOobOOobOOoDODO
gboobooooboboobooobooboboOoboooobOobOoooOobO0obOOoOoooOOobO0obO0obOO0obOO0obOobOOobOOoDOODOd
gooooooboobooooooooooooooooooooooooooooooboobobooboobooboobooooobooo
gbooboooobobooboooboobobooooobOobO0obOooOooOOobO0obOobo0obOOobOobOobOO0obOO0obObOOobOOoDbDODO
gbooooooboobooobooooboboboooboobOob0obOOoOO0ob0obO0obOO0obOOobOOobOobOOobOO0obOOobOOobODOobOODbO
gbooooooboobooooooooooooooooooooooooooooooooboobooboobooboooooooo
gboooooobOoboooooooooooooobOOobOOooOoooOoOoOo0obO0oOoOOobOOobOO0oOOoOOoOOoOoOooooooo
gbooooooboobooooooooooooooooooooooooooooooooboobooboobooboooooooo
ood

gboobooooboboooboooobobooboobOobobooboobOOob0obOOoOOoOOobOO0obOO0obOOoOObOObO0obOOoDOOnO
gbooooooboboobooobodoboboooobooboboboOooboOobob0obOOoOOobOobOOobOOoOOobOOobOOoOOoOOno

goooudd

Copyright2001 hiroyuki moriya, all right reserved.



gooooooooooooooooooobOooooboooDooobOooDbOobO0obboDOooDo

gooooooo2000b0oobogooooooobooooooooboboDobOUoOUobobOUbDbobobDOoDUuODOO
gooooooooooobooboogoooooooooboobooobobobOoDOobDUOoOoOobOoboobOobOoobOoDOoD
gooooooooooobooboogoooooooooboobooobobobOoDOobDUOoOoOobOoboobOobOoobOoDOoD
gooooooooooobooooooobobobooboooooDOobOoDOoOobOUo 20000000 ODODODODOO
gooooooOoooooooobOooOoboobooDbOobooo

oooad

Leif Andersen and Jesper Andersen “Static barriers” Risk September (2000)

Bowie, Jonathan and Peter Carr. “Statistic Simplicity.” Risk vol 7 No.8 August (1994)

P.Carr and Andrew Chou, “Breaking Barriers” Risk Vol 10, No.9 September (1997)

P.Carr, Kartina Ellis, and Vishal Gupta. “ Static Hedging of Exotic Options.” Journal of Finance 53, no. 3 (June 1998): 1165-
1190

Emanuel Derman, Deniz Erbener and Iraj Kani “Static Options Replication” The Journal of Derivatives Summer (1995)

goooooooossboOonoOonOO
psOOoooooOoooboOooOooooooooooboooobOooOoobOobO0oobOoOUOobOODOoDUObOODOobOODOb
gooooooooooooogooooogoooooboooobobobooooooDoboob0obOoobobOoDOoobOoDOobo
goooooooooooooooooOoUoOooobOOoUOooOoOOoUOoOoOOOOOOBSOOOOd DOOOUODDOOOODODO
gooooooooooooooooooooooooww)oooocwvoooooooooooDLoUoooDoDOoUooDoOOoo
gooooooobooooooooooooooooooogooogoooobooboOoUobbUbboooOOoobboUoDoOoDOoOO
goooooooooooboooogoooobooboooboooooboboDobDUoOUoboUobU0obDbOObOobDOoDbUuDOO
gooooooooo

oood
Jean-Philippe Bouchard and Marc Potters, Theory of Financial Risks from statistical physics to risk
management, Cambridge University Press, 2000

HEN
goboobbooogoad

hat ity 0.25 Year
Clratio Fx ROR+Put

Constant Time Diaily 00500870 -0.31¢597)
Constant Delta 10% 00300387 -028(581)
Constant Price 10% 02001 .80) -06485.73)
Leland Delts Dizily —-0.18(0500 —-0.35687)
WA Boundarny A =1 00601 223 —0.3905.14)

A =100 -0.01{0.84) -024(6.29)
Wit Dielts Claily 0.0300.81) —-0.30(6.05)
Full Hadge —05161 530

Oo00i10000

Copyright2001 hiroyuki moriya, all right reserved.



katurity 1 Year
Cratio Fx ROR+Put
Constant Time Diaily 01801 .012 -1 8005743
Constant Delts 10% 0.060.072 -1.38(5.72)
Constant Price 1 0% 01801132 -1.80(5.55)
Leland Delts Digihy -0.09(0.65) -1.86(5.72)
Wi Boundary A =1 0.12(1.082 —-1.66(6.600
A =100 0.0081 .05 -1.21(6.66
Wikd Delta Digihy 0.15(0.99) —-1.78(6.13)
Full Hedge —1.98(2 76)
hat urity o Year
Cratio Fr ROR+Fut
Constant Time Dby 051(1.112 —1514{4 74
Constant Delta 10% -02101.113 -1058(4.71)
Constant Price 10% -0.2801.117 -1019(5.08)
Leland Delts -0.1440.88 -14.57(4.73)
Wihd Bioundarny A =1 022(087) -13175E14)
A =100 0.22(0.80) -13.16(4.91)
it Dz lts Digily 0.76(0.97) —17.29(459)
Full Hedge -0.45(3.95)
Brennan [0 Schwartz O O O O
hMaturity 025 Year
cl (% T 2 Ratio Fx ROR + Put
05 05 =004 0.05(057)  031(697%
Maturity 1 Year
1 [ T & Ratio Fr ROR + Put
05 05 —0.04 -009(097) | -083(6.73)
Maturity |5 Year
c1 2 T 2 Fatio F< ROR + Put
05 05 =004 -0080080 12770514
Oooi11o0a0

Copyright2001 hiroyuki moriya, all right reserved.




godd

Maturity 025 Year

I 21 Ratio Fx ROR + Put Stopk

20 -0.07(2 58) -01 05612 GE2%
Maturity 1 Year

I 21 Ratio Fx ROR + Put Stop

4 -0.03{1 667 -1.06(3.32) GE%

10 -0.0401 523 -1.16(6.52) 73%

20 —-0.0301 .54 —-1.20(5.032 1%
Maturity |5 Year

I 21 Ratio Fx ROR + Put Stopk

4 0.360 500 -10.35(6.50) a7%

20 -012(1.41) -10.35(6.80) 1 00%

googd

Maturity 025 Year

t 3 Ratio Fx ROR + Put
025 0.02(052) —-0.38(5.67)
0.083 0.0400.92) —-0.25(5.58)
0.0mMm 0.0301.83) —-0.2006.59)

Maturity 1 Year

t ) FHatio F¥ ROR + Put
0.5 01801.032 —-1.81(5.58)
0.033 017(1.147 -1 .69(6.28>
0.0mMm 0.2401 467 1.8007.15)

Maturity 5 Year

t ) Fatio F¥. ROR + Put

25 0.6401.05) -15.88(4.52)

1 1.25(1 100 -19.43(4.55)

0.033 2.2001.417 —25.01(6.717
Ooodi1z2000

Copyright2001 hiroyuki moriya, all right reserved.




PPP

CSO

haturity 025 Year
Clratio Fr ROR+Put (%2
High Gamma 0.2303.252 0.41(7.482
Middle Gamma 0.3902.94 01506.932
Low Gamima 0.5463.007 015065
Full Hedge -05161.53)
haturity 1 Year
Clratio Fx. ROR+Put (%2
High Gamma 0.2701.900 0577712
Middle Gamma 0.4801.34 -012(7.622
Low Gamima 0.7541 862 -1 15L7.25)
Full Hedge —1.99(2 .76
haturity 5 YWear
Clratio Fx. ROR+Put (%2
High Gamma 2.2201.05) —7.66(4.462
Middle Gamma 2 5501.000 -9.65(4.52)
Low Gamima 2.8501.012 —-11.7004.45)
Full Hedge —5.450(3.95)
hdatLirity 025 Year
o k. 2 ratio Fx ROR+Put
10 9.6 0.0600.92) | —0.38(5.580)
20 20 0.0301.45) | —0.32(5.53)
Full Hedge —05101.53)
Mzt Uity 1 Year
o k. 2 ratio Fx ROR+Put
10 100 0010114y —1150612)
20 21.4 D.0161.32) | -1 .2005.64)
Full Hedge —1.99(2.76)
kAt LFity 5 Year
5 k. Clratio Fx ROR+Put
2.5 2.5 00400813 | 1226504310
100 125 —01600.85)  —11.2204.51)
Full Hedge —9.48¢3.85)
000130000

Copyright2001 hiroyuki moriya, all right reserved.




gooooobbood

haturity 0.25 Year

Cratio Fx ROR+Put
Constant Delta 0.1 —-0.22(0.92) -0.29(5.91)
Full Hedge -051(1.53)
bt Uity 1 Year

Clratio Fx ROR+Put
Constant Delta 0.1 -0.5100.71) —-1.534(5.72)
Full Hedge —1.99(2 75
haturity S Year

Clratio Fx ROR+Put
Cionstant Delta 01 -0.6000.53) -10.57(4.69)
Full Hedge -0.48(3.95)

gbooboboooobooboboboooooobooboobobobo
gossOOooOoooOooOoOoobOoOoOobbO0oOobOoOo0ooDObOooobOoooooOooooDbOOoOoDOo
gbobooooooobobobooooooboobooboboboobooobooobogon
goboooooooobobooboooooobooboboboboboobobobobobobooboooDoboboboo
obooboooooooobg
gboboobooooobooboboboooooobooboboboboboooobooboobOoonbo
gboboboboboboooooboooboooboobobooboooooooobobobobobooboobooboobobobon
gbooboobooooobobobobobooooooboobooboboboboooooobooobOoo

godioon

Copyright2001 hiroyuki moriya, all right reserved.



ooooOooOoO0OoOooao

gboboboboooooobooobooboboboboooobobobobooooboooboooboboooboooboon
gboooboboboooooooboooboobobobobooboooooboboboboobOoboboooboooboon
0000000000000 0oooOO0OOoUO TomODemarkd TDOOOOORP00000O0O0O0OOODOOOOCOO
goooboboboooooooooboboboboooooooboobobobobbobobobobobobooobooon
goooooooooooboooboooooooobooooboooooOoboobbooobbOooooDObDooDbboooo
gbooooboobooobooboboboooooboooooboobobobobooooboooboobobOobobooobooobooon
gboobooboboobooboobobobooboooobooooboobobooooboooboobobOoboboooboooon
goobobooooboooboooobobobooboobooooobooo

gobb1rzoobooooooooooooobooobobooooooooobobOooooobooobbooooobsuOon
gboobobobo400000000D00DOODODOOOODOODODOOD1IOO00O0O00O0O0O0O0ODOODODO

= 1300
o= 12621
L= 1268
L= F237TaD
i 12

10 e 1
O I:'SEJ|

Ha T

L= j o5t

fm {2577

ToH =

T i L= 1098 1030

B L N N L | o

gogiooo

Copyright2001 hiroyuki moriya, all right reserved.

{4750

14500

14250

1410

1IFED

133600

13250

13000

{2750

12600

Tiesn

12000

19750

11250

18060

10720

10600

025

nseRaz



5000b00b0boobooooobobobo40b0obbobbooboobobbobobbo40b00b0b0001300
gboobobobbobobzbobobooooooboooboobobooboooboooooboboboboboobOooo
goTmooooilgoooooooo oooooboooooooooooooooo
gooooooooe0OO0OOOOOOOOODOTUOUOOORODDODOODOOODODOODODODUODODDODOO
gboobobobooooboooboooboobboobooooboobobobobooooooboobobobobooobooobooon
gbobobobobobooooobooobobobobooboooobooboboboboobooobooooboOobOobo
gooboboboooooooobooboboboobobooooboooooboon

gooo
Thomas R. DeMark, New Market Timing Techniques, John Wiley & Sons, Inc, 1997

ooooooogoog?rs

H 4 1zZTo0

3
) B

4 1400

4 10

4 10

4 1200

4 11500

4 11e00

4 11700

4 11400

4 11E00

4 11400

4 11300

4 11100

4 11100

4 11000

4 100

4 100

! 4 tarp
B EGEREL W iTE [erifeiz B [iefae [iie [0 Jorsiler] Wielria Triis 18l Jar=p fera [8/%7 [ia01 (10718 |'|.'m
Ooodieodd

Copyright2001 hiroyuki moriya, all right reserved.




eUbdooooooononhe

4 1sEbl

' I..l‘-r.

s

12350

srrdrrrees

12500

17450

12400

O E . e B

| 1 1z60

12300

15260

D L B

whea

12200

arnda

12150

Terdarrsk s nls

12100

rxsdan

15050

nda

13000

vadas=rlurw

[1mr15 o2z fmze  [orat 1S EENRED KT TP, [T [FTE] ﬂu {7 bt

gboobooboboooooon

ooooooooooooooooooooooooooooooooooooooooooooooooaoon
oooooooooooooooooooooooooooooooooooooooogg

1995000 2001040 0000000000000500000000000000O00O0DOO0O0O0DOOOOODOO
gobooooboooooobobooobobooobbooobboooosblodl.swooooooooooooo 100010
gobooooooooobo0ooboooooboooobo0oooobooOoosogo20iobbooooobD1I0DDbD
gboboboboooooboboboooooobobobOoboboboboresd 102000 25000250000
goboooooooOoboboboboilo0oooobo0oOobOon2c0104030000000000020000 10 20
gO0zo01040300000000000D0O0O000O0O00O0O0OOOODOOOODO,2,3,40000000000DO,
gsboooooboobobobobobooooobooog

gboobobobobobobz20b00ob0obobo0oboboooooooooboboobobobobooboooon

gogirooo

Copyright2001 hiroyuki moriya, all right reserved.



gbooboobobooooooooobobobobbobooobooooboooobobOoboboobooooboooon
gbooboboboooooobogomsobobosgbobobobooooooboo.s»boboboboooooon
gooobobooboo@ouoboboboobooooboobDoboboboboobboboboboboboobLOoo
gbobobobooobosobooobooooboobobobobooboobooooboboboboobOoboon
gboboboooooooboobooboboboobobooboooobobobobooboooobooboobOobobo

Jog25000000ogg199st -20010 400500

Duration 260 Diff 0.005

LN 0.0060 From 01/02/95 Ta 04,3001

it = 0.0100 Simulation Period

TGRS 0.0160 From 01/02/95 Ta 04,3001

{iEi g 0.0z200 MoOfData 473,975

IEL ] 0.0250 Mo fDays 1,647 MoofData pe 28a

124
12462
JEfEOE 1 2 3 4 5 fi 7
SEL—-FDEE 12462 126.24 12687 126.580 127143 12737 128.41
i 1 0.00&0 0.0100 0.0181 0.0zo2 00253 0.0304 0.03546
Lt FiETE{EE 527 187 1] 44 23 13 7
EEEE 100% J6% 16% g% 4% 3% 1%
== (R J6% 46% B1% 2% 0% hE%
Lt RiEE{EE 267 96 44 22 11 i 4
EEEHE 1% 18% 2% 4% 2% 1% 1%
== (ER J6% 46% 0% A% ha% BE%
TEER{EE 261 | 42 22 12 7 4
EEEHE 40% 17% 2% 4% 2% 1% 1%
== (ER 35% 45% B3k 3% G0% BE%
JE R OE 1 2 3 4 5 fi 7
ESEL-FDEE 126.24 126.49 12776 129.03 130.33 131.63 132.94
i 1& n.o1ao 0.0201 0.0303 0.0406 n.0s10 0.0615 0.0721
L+ ETE{EE 144 49 23 11 i 3 1
(R 100% 4% 16% g% 4% 2% 1%
=R 4% 47% 40% 49% b3k 44%
L REE{EE 73 26 12 6 3 2 1
(R B1% 18% g% 4% 2% 1% 0%
=R 35% 47% h2% 43% hh% 3654
TE{ER{EE 71 24 11 5 3 1 1
(R 49% 16% g% 4% 2% 1% 0%
=R 33% 47% 45% B1% a0% LY
JEEEEE 1 2 2 4 B fi 7
AL -FDEE 125.86 12776 129 .66 131.61 13368 136.689 137.62
{iE 18 0.0150 0.0302 0.0457 00614 00773 0.0934 0.1093
L FER{EE Bifi 23 10 5 2 1 1
(R 100% 35% 165% % 3% 2% 1%
=R 35% 42% 48% 47% 4% 67
L REE{EE 34 12 & a 1 1 0
(R 1% 18% g% 4% 2% 1% 1%
=R J6% 44% 48% 40% 4% G5 %
TE{ER{EE 3z 1 4 2 1 1 0
(R 49% 17% L 3% 2% 1% 1%
=R 4% 40% 48% hhE 4% GO
Oo00i18000

Copyright2001 hiroyuki moriya, all right reserved.



gog2000bpgogg2000n -20010 400500

Duration 260 Diff 0.005

{E1E1 0.0080 From 01/01./00 To 04430401

EL 0.0100 Simulation Period

L e 0.0150 From 01/02/95 To 04430401

{E1R 0.0zo0 MaOfData Q0,359

{ETRS 0.0250 Mo D fDavs 346 MoofData pe 287

124
124 62
JEiR[OlEr 1 2 3 4 5 fi 7
1ETE 0.0050 0.0100 0.0151 D.ozoz 0.0253 0.0304 0.0355
L HETR{EE 344 118 46 23 12 B 1
BEERE 100% 5% 13% % 4% 2% 0%
WEERE 5% 39% 50% B4% 42% 20%
L RiER{EE 182 &5 27 14 7 a 1
BEERE Ba% 19% a% 4% 2% 1% 0%
WEERE 6% 41% B1% B3% J0% 6%
TR ETR{EE 162 R4 20 g 5 2 0
BEERE 47% 16% 6% 3% 2% 1% 0%
WEERE J3% 374 47% 7% 47% 13%
JEiR[OlEr 1 2 3 4 5 fi 7
1ETE 0.0100 0.0201 0.0303 0.0406 0.0s10 00615 0.0721
L HETE{E 88 28 12 i 2 1 1
B=EEE 100% 3% 14% 7% 2% 1% 1%
wEE{RRD J3% 43% B1% 1% 40% oK
L RiEtE{EE 47 17 7 B 2 1 1
B=EEE BE5% 20% % 6% 2% 1% 1%
wEE{RRD J50% 44% G3% 4% 45% oK
TR ETE{E 38 11 5 1 0 I 0
B=EEE 44% 13% A% 2% 0% 0% 0%
wEE{RRD 0% 41% 32% 22% 0%  #DDWD!
JEfR S 1 2 3 4 5 fi 7
118 0.0150 0.0302 0.0457 0.0614 0.0773 0.0934 01098
L iEtE{E 36 12 5 2 1 1 1
B=EEE 100% 3% 14% 4% 3% 2% 2%
wEE{RRD J3% 43% 31% 58% a2k oK
L RiEtE{EE 21 7 4 1 1 1 1
B=EEE a7% 20% 10% 4% 3% 2% 2%
wEE{RRD J4% Ba3% 39% 64% a2k oK
TR ETE{E 15 ] 1 0 0 I 0
B=EEE 43% 13% 4% 0% 0% 0% 0%
wEE{RRD 1% 29% 11% 0% #DIVSD! #OTWD
000190000

Copyright2001 hiroyuki moriya, all right reserved.



Ooo0500000000199%50 -20010 400500

Duration o | Dnff 0.005

ELEN 0.0050 From M /02/95 Ta 04,30/

{ETE2 00100 Simulation Period

{ETE= 0.0150 From M /02/95 Ta 04,30/

{E g 0.0z200 Mo fData 473,975

{ETED 0.0250 MNoOfDays 1,647 HootData pe 238

124
124 62
EiEOlEr 1 2 3 4 B i 7
SEL—tDBEE 124 62 126.24 12687 126.50 12713 12337 128.41
T8 0.0050 0.0100 0.0151 n.ozoz 0.0253 0.0304 0.0355
L HETR{EE g 2 1 1 I 0 0
=R 100% 344 14% TH 4% 2% 1%
wESEERD 344 43% 40% 2% G4k A%
L H{EME{EE 4 1 1 0 I 0 0
=R 48% 16% T % 2% 1% 0%
wESEERD 33k 42% 47% 404 49% 7%
TR {ETREE 4 2 1 0 I 0 0
=R TP 18% a% 4% 2% 1% 1%
wESEERD 344 44% B1% 4% Yk hd%
EiEOlEr 1 2 3 4 B fi 7
HEL—-tDBEE 12624 126.49 12376 129.03 130.33 131.63 132.94
{ETE 0.0100 0.020m 0.0303 0.0404 0.0510 00515 0.0721
L HEE{EE 1 0 I 0 I 0 ]
EEERE 100% 20% 12% b4 2% 1% 1%
HESEGERD 20% 40% 44% 48% 484 45%
L R{ETEEE 1 0 I 0 I 0 0
EEERE 43% 1% 4% 2% 0% 0% 0%
HESEGERD 26% a8k 0% 264 10% 0%
TEETRIEE 1 0 I 0 I 0 0
EEERE avk 18% T 4% 2% 1% 1%
HESEGERD 324 1% 47% aaK ik 6%
e EIE 1 2 3 4 5 i 7
AEL-FDEE 125.86 127.75 12966 131.61 133.58 136.59 137.62
1E1a 0.0150 0.0302 0.0457 0.0614 0.0773 0.0934 0.109s
L FETEEEr 0 I I 0 I 0 0
W R 100% 28% 10% 4% 2% 1% 0%
W= JER 28% a6k 42% 464 464 A0%
L B {EtE{EE 0 0 I 0 I 1 ]
W R 37K gk 2% 1% 0% 0% 0%
W= JER 22% a0% 24% 0% #OIWO! #OIW 0!
TE{EE{EE 0 0 I 0 I 1 ]
W R G3% 20% T % 2% 1% 0%
W= JER 3Nk a7k 48% A4 464 A0%
Oooz20000

Copyright2001 hiroyuki moriya, all right reserved.



gobos500000oggpoz000n -20000 400500

Duration o | Dnff 0.005

ELEN 0.0060 From M/ /00 Ta 0430401

{ETE2 00100 Simulation Period

{ETE= n.0160 From M /02/95 Ta 0430401

{ETE4 n.0200 MoOfData 29,354

{ETED 0.0250 Mo OfDayvs 346 MoofData pe 287

124
124.62
pEX A EIES 1 2 3 4 5 fi 7
SEL—tDBEE 124.62 12524 125.87 126.650 12713 12777 128.41
T8 0.00&0 00100 0.0151 n.ozo2 0.0253 0.0304 0.0355
L FETEEE 5 2 1 0 1] 1] 0
EEEERE 100% 33K 11% b 3% 1% 0%
wESEERD 33K 325 49% 1% 45% 27
L R{EMEEE 3 1 0 0 1] 1] 0
EEEERE a0% 17% b % 1% 0% 0%
wESEERD 33K 325 3k 2% 33K bE%
TE{ETREE 3 1 0 0 1] 1] 0
EEEERE a0% 16% b 2% 1% 1% 0%
wESEERD 32K 33% 46% 40% hO% a%
pEX A EIES 1 2 3 4 ] fi 7
HEL—-tDBEE 12524 126.49 127.76 129.03 130.33 131.63 132.94
{ETE 0.0100 0.0201 0.0s03 0.0406 0.0510 005615 0.0721
L+ TEEEE 1 0 0 0 1] 1] 0
E=EEE 100% 19% 6% 1% 0% 0% 0%
E=EJER 19% a0% 15% 0% #DDW/A0! #OILVT!
L RiEtR{EE 1] 0 ] 0 1] 1] 0
E=EEE 48% Q% 3% 0% 0% 0% 0%
E=EJER 18% 20% 17% 0% #DDW/A0! #OILVT!
TEETRIEE 1] 0 ] 0 1] 1] 0
E=EEE o2% 10% 3% 0% 0% 0% 0%
E=EJER 19% a0% 14% 0% #DDW/A0! #OILVT!
1Al 1 2 3 4 ] fi 7
AEL-FDEE 125.86 127.76 129.66 131.61 133.68 136.59 137.62
1E1a 0.01&0 n.o302 0.0457 N.0614 0.0773 0.0934 01098
L HiEtR{EE 1] 0 ] 0 1] 1] 0
EEERE 100% 13% 0% 0% 0% 0% 0%
wESEER 13% 0%  FODW/0O! #OIW 0! #ODVAD! #OIVAD
LR {EE{EE 1] 0 ] 0 1] 1] 0
EEERE 40% 0% 0% 0% 0% 0% 0%
wESEER 0% #DODWD #ODV T #OIW 0! #ODVAD! #OIVAD
TE{EREE 1] 0 ] 0 1] 1] 0
EEERE G0% 13% 0% 0% 0% 0% 0%
wESEER 22% 0%  FODW0O! #OIW 0! #ODVAD! #OIVAD
O0021000
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gog200000googog1972t -20010000dg

Multiplicative Start 19724174

End 2001584

2,00 Mo Of Data 7427

move mowve? mowves moved moves moved
rove Size 0.005 oo 0015 0020 0025 0.030
Duration 1250
1 o 3 4 o £ 7
| 0.005 Q.01 0 001 5 QL0210 0025 0.030 (.03 6
Total TE0 344 200 131 a1 67 50
1 00.00% 44 D6% 25 68% 16.759% 11.69% 8.53% f.38%
44% BE% G5 % T0% T3% TE%
Up 350 172 100 s} 45 32 24
50.00% 22 00% 12.83% g.42% 5.78% 417% 3.13%
44% BE% GE5% B0% T2% TE%
Do 3a0 172 100 G5 46 34 25
50.00% 22 06% 12.85% 8.37% 501% 4 6% 3.24%
44% BE% G5 % T1% T4% T4%
| 0010 0020 0030 0.041 0.051 0062 0072
Total 303 126 71 44 31 21 16
1 00.00% 41 .68% 23. 4% 14.47% 10.25% T % 0.18%
4% BE% G2% T1% G3% T4%
Up 151 63 a5 22 16 10 a
50.01% 2081 % 11 E57% T.20% 5 23% 3.25% 2.48%
4% BE% G2% 73% G2 % 76
Diow 151 63 36 2z 15 11 a
40 95% 20.88% 11.84% T27% 502% 3.76% 2T1%
42% oY% 61% Ga% To% T2%
| 0015 0.030 0046 .05 0077 0083 0110
Total 168 70 aa 24 16 11 a
1 00.00% 41 58% 22 66% 14.46% 9.60% G.44% 4 55%
42% BE% 6% Fi6 % 67 % T1%
Lp o4 35 12 12 o o 4
50.05% 21.01% 11.44% T.00% 4 58% 3.25% 226%
42% 4% G1% G5 % 1% G3%
Down a4 a5 159 13 a ] 4
4391 % 20.56% 11.22% TAT7% 5.02% 318% 2.28%
41 % 5% G7% 67 % G3% T2%
00022000
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