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1 [FL®HIC

IRAERG S OMEREAT & iz, U A7 HEUI&RES L CRERBE TH D, TD
FEZHWIZS U TR TH LB, Mo—T 4 77 ETIHBRRENR Y A7 2 E =4 —17
BIeHOD T Y =7 R LB IILD Y A7 EENEM IS, IREMMOMEIZLIXL
T DT A —F DI L 0 RELS 4L, IREMRAR T a v DY X 71F, Zh
5DRT A —=FZDEAITK T DIRER M OMIEZ L& LTiE SN D, ZDOREKNRTT
BN IRAERGAEAED /R T A —ZIZBT DRI, bbb, 7V =7 R Th b,
KR, ATE A R BIDOIERIEE LW T, U X7 2 EREICHUR T A7 OIC B E TE )
TARIRSY D <7V =7 A7 kB =S =T HHA DD D,

“TY—T 2" DY R 7 FEEENRNTINC R F D5 AT ERER WD, BETHWD
NBETFNTIE, IRAERGTHOMAE & 12 U R 7 SRS ST, BUERTFIELH
WHND T ENRZ, ZDD, FREHRGE, T72bb, EiE CrlgE 2 BdiE R T
EORRBENRM BENTWND,

AFRTIE, FRZ 7V —27 27 O THibEE L EbILS, IRAEPESHTE O Bl S D
JRE PEMRIZ BT 2 1 BRI FRETH BT /L H (Delta, 0) &, 2 BEORBMIIRETH
5 v~ (Gamma, ) OEMFHRIIECEREZ Y TELT D, BB, TAVZITREE
ik DF NEALIZ KT DIRERIMATE D Z b Z R U, 2~ 13 pEMiRs O N bIZ%f
TLHTNEDEERLTWD,

BUF O, B EMRS X, 23U & 27 ST (R~ AT o 2 — LBIE) O F T,

dX; = r(t) X,dt + o(X,)dW, (1)
X():flf 7
7272 Lo r(t)(> 0) 13HEER)

RS & &, WM TICBIT B 7B ¢ TH2 BN I —r v BOJREMMN (4
Tay) #EzD, BRpIE LT,

o L —UNR=TF e FFgv W =(X7)
o FUHN -FTvar s =9(Xr) = r<xr<kr
o« TUTHIA S Y = p(Xr)

ERBET D, ¢(Xp) = e o rOdy (X)) 2B L, ZHE OIREM SR RIE~ LT
Y= NVHED T T, ulz) = E7[¢p(Xr)]  RENDBL, 2 Offiks DO WIHHER 8% (5
TE*[ X E[- | Xo = 2] 8T,




WE)  (x) = LET[O(X7)] KO 2 BRI (F =) o (2) = L E*[p(X7)] & VT

T

ANk MO TEIRIICERT 2 2 L2 AR LT 5,

BRBRFEE LT, /M0 e LT u(z+ ). u(z), ulz—e) BZENENELTH
VEIRIZ R D AR LT

w(@) = HerAuend) ©)
() = u(r +¢) — 2u€(2x) + u(zr — 5)7 3)

LT DENER DD, LT, ZILTIE ¢ O WREMED R K » TR EWG S
WD, MAT, WHIED ¢ OMITEFT 246 LS FMEICHIUORT D LIFE X220,

WIZ, AT T ¢ 2O THZ EITED

u'(x) = E®[¢ x weight], (4)
u'(z) = E%[¢" x weight], (5)
7e 12 L. weight 13 Fr — I Z2 R A4

ERBITBIERD D, TIHIN T T a VOBARITA AT B ¢ DI TTHE
THDIEDHNDZENRTERY, Fo, L= N=F - FTFva v ORETHRA A
TR o A 2[R TTERNWZED T T OWTITHEH TE 220,

Z UK LT Fournié et al.[1999] iZ, R=mfRy RSy (BROEE 1 238 2 H
AN

u'(z) = E”[¢ x weight], (6)
u"(x) = E”[¢ x weight)], (7)

DEALTORBEL 22, LU, ZOEETIE, BT Hhrvuikzii+ds e, £2<0
B U T A b (weight) DEZ D3 BAAKRE SUIRBE N, £Z T, WHITRDO L I F
ATt (localization) Z4TWZ ORIEZMRR L TS, RMkE i, ¢ &

e ¢=0¢1+ ¢
o ¢ TIUZ TILii THIRED M AR THRSY AT RE

H 2~ TiE O & CHBRME D 45 % bR T 2 [EI8%5 7T EE
o ¢y: TN NpH (support) EFFO

ERLUT, o IR LTI (A&7 5 18l Hr~iab2[a) LCTHHMEEZE T
ANIEICEVFR L, ¢ TR LTI R 2 udy REESZ W TS 47 B2 #od



FTIHIFHEZ T T NV B K VEET5, 20L&, ¢ BT OWNWTIERA 473
BEWO Lzt EDU A FOZEBPES LN E XIT t/\T/J\é< 2B, —H. ¢ i
DoRAFT7EEN LRI N B EFFOTDBNRREL 2D LRERESND,

AFTIZ, =itk LT, ¢ TiE7e< ¢ ZHVW
u"(z) = E®[¢) x weight], ()

DEATORAEENT 2, ZHICEY, TOTRAT Y a v OH <l L TESIEX
D KIBIC VR I2E T IV B XD BAEFIFRRWRE L 70 2 Z L 2R L L biT
L= N2 F e ATy a VLT, ZoRSEHWZRPHER, Fournié et al.[1999] @
FELY BERTWD Z L &R,

F7-. Fournié et al.[1999] DIF LA EDFRIRKITT T v - v a—nN X - ET) (BSE
FN) 20HERMBIZL TR, BSETFTAD T Y —2 27 R EOREMR Y R 7 FEE
IRITENCR O bID, £Z T, ZHODORREZREICTITIVEHAELRDBSET IV
ot ROETFMLEL, 4FCHRIN TV o il bR,

ZORT, _AFT T o TR LT O(2) = [ oy)dy & LT

u'(z) = E°[® x weight], 9)
u'(z) = E°[® x weight], (10)

DHEATOARGEH L, TUHN - AT a LT, ZORRE AW 4T
BB DS RBAN THLHERH DT L bRT,

BZICBSET /L ECEV (Constant Elasticity of Variance) &7 VT DL DN
THEBIZEMEFH A 21TV, bivbh O T IO 2 MGk - MR35,

AFOHRIZLLFDO LB TH D, RETTIEER L LT~ U 7Sl o AR S IH 2
EEHHL, H3IHTIIY RVEREOT NS, To<IZflT 2 FERREEYIET D, F
4 B CIE R R BRI 2 R L. 5 5 HICRB O QI F G & 2 ofE S %2 o83
5, BIZEOHICBWTHIH THRIT e, RDiFHE 525,

2 #{E

AHEiTIE, WELBICIT D B8R, IELX DT UIXUITHWSNE < U 7N 7T
DEAFHEMIN T D, v U TR OFEHM R T 7 A T 2 ZA~D i HHilIE Tkeda

2 I PEATRS 23 R BOERUIB RIS HE 5 LRUE LT2ET b,

3



and Watanabe[1989], )I[ [1999], Nualart[1995], WIH - & [2004], EA - m#E [2003]
IR EEZREI NI,

(0, F,P) Z5cliieRZEMET 5, W1 RL7 7 v @EHEL, 740 b—va»
{F} I W, THEREND 7 4V h b—3 g Z2ICRAE (augmentation) L7zb D &EF 5, S
&

5:::{F:f</ mamwguw/ mﬁMWO;neNﬁbuwmeL%Rﬂjecg}
0 0

TE#HT D%

LUFTiE, L2(Q) X, Q Eo v A F—HEICL 2 Faifo EEek o/ Ez R L,
L(Qx RY)IX, Qx[0,00) EDOTA F—HEEN_— 7 EOFEHIELICE L 2 R v FEy
Btk D22 & %K1,

FeSIZx LT 7TV {D,F,t >0} € L*(Qx R %

pr=Y (/OOO hl(t)th,---,/Ooo hn(t)dwt) hi(t) (11)

i=1 Oz;

TEFET DY /-, FeSIZHL T/ va%

1

+(m4m@uwm{f, (12)

TEET D, TD/IVA| -1 TS Z5EMLL22EM % D' TKY, F e L*(Q) IZxf
LT{F.} C S F, — Fin L*(Q) 2,2 & D i 3MBBAEMNFTH DD, DF, 1%
L2 (Qx RY) OFWTIHRT S, TZTFEF € L2(Q) IZx LT DF = lim, .o D/F, €
L QxR & LTEHT 5,

KT, BIZHWD <Y TG D EREE 2515 T 5, Bk, X, 1,

{ dXt = ’f’(t)Xtdt + U(Xt)th

NI

11l 5 = (ELF7))

, 13
X, =2 (13)

WZHED £ D, TR L, r(t) IR OREE R IR, o(2) 1T 2 [BERE S WTHRE.
o () IXER, ") IFARTY 7V oY REENTT ET 5 (2 1388, LLFFEER), &5
. LR EIET 5,

=

o(z) >e>0 (14)

30 MR TTIET, £ DMBIEA T Tl & ST THIE 2 b b BOEA L LT,
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8 1 (Nualart[1995] p.29) ¢ &Ry WTREZRBIE. F e D2 & 92L&, ¢(F) € D2
Thh,
Dip(F) = ¢'(F) D, F. (15)

tEE 2 (Nualart[1995] p.109) X, @ “GIHIME « (2 X 2B Y, = 2 X, 1%, UL FOfE
oy RT3,
dY't = ’l"(t)ndt + O’I(Xt)YYtth

16
Yo— 1 (16)
E72. Y, O KIHE 2 12 K DEBRCZ, = LY, 13,
dZt = T(t)tht + (O'U(Xt))/; + U,(Xt)Zt)th (17)
Zy =0 ’
R N e I
EHIT, Xpi= [} Xods B L. X, OUEME 2 T X B85 Y = 2 X, 13
t
Y, = / Y.ds, (18)
0
ThHxbhb,
Xp D= U T NUEFIERTHR LN D,
8 3 (Nualart[1995] p.109)
Dy Xt = YrY, ' o(Xy)1p<ry. (19)

INE Yr=DXeo(X,) VY, (t<T)LERUFRIC L [ dt &Hid &, 2 1Tk
52V D T,

1 T
Yp=o / Do Xro(X,) Yidt, (20)
0

L5, ¥, (20) ROWL % Y TEIZE,

T
1:YT‘1%/ D Xro(X;) 'Y,dt, (21)
0
2155,
E&E 1 (Ra0O/ky FHES) (Nualart[1995] p.35)

T
Dom(0) := {u MR RE; |E [/ {Dt(/b}u(t)dt} ‘ < C(u)||d||1.2, Vo € D2
0

722U Cu) 1du Kﬁ?ﬁﬂ‘éﬁiﬁ},

>



3%, ue Dom(§) DAavdRy RS 0(u) . EED ¢ € DV? LIEEOERT > 01
RLT, WEWLTHDLELTERT D,

T
Elos(u)] = E [ / {Dtezs}u(t)dt]. (22)
0
u(t) EOIBRTH D & & Randky FESIZOERL & —5T 5,

Z2anfRy FEMTEGERE TR THOERTDH I ENTE IR, TOHEITE., il
FHENTERY, Z22 T, ROMWENEEIZ/RD,

P8 4 (Nualart[1995) p.40)
u ZHEFBIET u € Dom(8), F D2 % Fp Wi e Uiz & &,

5(Fu) = Fé(u) — /0 (D Fhudt (23)

3 VRVEE(TIVE. AVT)DRE

A AT BB ¢(Xr) (€ L2(Q)) TREINDWHA T O =3 —r v YR PE 5 Ok u
WERME~ VT o 7 — VI & LT

u(z) = E*[o(Xr)], (24)

CEVERSID, KT, X, = [ Xuds L LT, A A TR 6(Xy) CESNDT VT
WA T arvkErxh, ZOLE, T a OIHEREHE T IZHR SN 554 Offikk
wld, FERIZ,

u(z) = E*[¢(X7)], (25)

WEvREnsd, UFTIE, Fb—r =5 TUXN, TOTRIEF T a L OFVE,
Ho<IZBUTEEHA FAHRER Y 525, B, AfioEi, ZoiHIIM®RICE
Lo,

3.1 TL—uNnN=35-#FLay, FORIL-AFTLa3 DTILAE

FE 1 _AFTTHEDN ¢o(Xr) TREND L E, TAZIL,
d

u'(z) = L

(z) = E*[¢/(Xr)Y7)] (26)



= 5ot [ otx) viaw] (o1)

_ g [(D(XT)%{ ( /0 ' a(Xt)_lY;th>2YT_1
_</OT(U(Xt)_1Y;)2dt>YT_1
+(/Ta@my*ﬁmwg(/Wac&y*nDﬁ%ﬁ)%ﬂ}] (28)

72U, (26) i, o(z) D CTHIRE O R ZBRW T WEETH 2 HAICRE, 20
L&, AREOREZRWTCEHBBNERINDLIDOTENE ¢(2) T 5,
7o, D IEO(2) = [y oy)dy IRV EFESH, (28) X &(X7) € L*(Q) DHAEITR D,

ZFE

BlZIE, ¢(2) = (2 — K)T DEE ¢(2) = sk (2 = K TOMEIMER 2O THEHEIC
25 X 9DITES),

B, E*P--)((26) X). E[p--]((27) X). E*[@--]((28) ) D 3FHDOKIR & 5
DI, A F 7B ¢ DI TTREMEIC Lo THWSIT SNE L HICT 510 Th 5,

21 X,08BSETFTNL, T4hbbL

{ dXt == ’I“Xtdt + UXtth : (29)
XO =X
RS L& (7277 L. r. o lTER).
[ 1
W) = B¢ (Xn) X (30)
i 1
= E° ¢(XT)W—TWT] (31)
- I A .
= F _(D(XT)_QS0‘2T2XT(WT+O—TWT T) . (32)
3.2 JL—uvnN=S5-FTFar, FLRIL-FTTarnHUT
T 2~ 4TS 6(X7) TREND L EH <L,
1 d2
u'(a) = u(e) (33)



= B [¢"(X0)Y7 + ¢/ (Xr) Z1] (34)

B {as'(XT) {% ( / Ta(XtrlYtth) Y

T
_ %/ DtYTU(Xt)_lYZdt—i-ZTH (35)
0

- Ew|:¢(XT){;2 </T (Xt)—lytth>2_%/OT(U(Xt)—IYt)%Zt

_/’ X720 (X)V2 + o(X0)~ Z) aw, }]. (36)

7272 L, (34) XX ¢(2) 25 C R CHRRE DR AZ RN T 2 B FIRE Th 535512, (35) K
1 o(2) D3 THIRIE DR ZBRW T WRETH 2 HAIC. TRENRD,

FE

u"(x) = E*[®- -] DX A TOEBIL, ZOXEH O BRE 2 BAERTHEIZ 272 D D
R 2 LM TRWIZOHME Lz,

FTo. Rk G 2R\ T (35) ROFHRIZIZ Yr O~ U T NU85) DYy %R 2 b BE
WD, ZIIRGITFHATET, LN &2525 (BH - &l [2004]).

T T
DtYT = / T(U)DtYudu+/ U/(Xu)DtYuqu
t . t
wmmn+/a%&wmmﬁ¢m%. (37)
t

%2 X, NBSET/MIHED L&,

W) = B |0 3] (38)
_ EF:¢%X&)ﬁiij%xa~—aTx&ﬂ (39)
— EfMXﬂ;éﬁﬂW%—ﬂ%&—Tﬂ (40)
::_E$:®(X’) 02T3g;(mqﬁ (37ﬂ+oﬂfaﬂVfﬂ. (41)

3.3 FPOTFEATOaoDTILE

FE 3 X, = [ Xyds T8, XA FTHEN ¢(Xr) TREND L ETFAHIT

W) = CE6(Xe)) = B0 (X)) (42)

8



= B 0(Xr) 26 (0(X) V2V, (43)
T
= E° {qs(XT)-z{f/T—l/ o(Xy) 'YW,
T 0~ T
+/ o( X)) 'YAY 2 (/ DtY;ds) dtH. (44)
0 t
712U, (42) i3 ¢(2) 233k THIRME D R Z RN TR TTRE TH 2 5 H IR D,

%3 X, MBSEFNIIR) & X,

W) = B [as'(XT)%XT] (45)
= E° {qs(XT) {%X;l/OTXtdWmL%H : (46)

3.4 FPOTFEATOa DAY

Eﬂ4Xﬁ3ﬁ&%&?éo&4ﬁ7%§ﬁwﬁﬂﬁﬁéﬂék%ﬁV7ﬁ\

@) = L) (47
= B¢/ (X0)V + ¢/ (X0) Zs | (48)
. {¢'()~(T) <2 /OT o (X)) Y2dW, + ZT)} : (49)

7e72 L. (48) i ¢(2) 25 C A CHRRE D R A FRNT 2 B FTRE CTh 535512, (49) K
1 o(z) D3ifE THIRMED R ZBRW T WRETH 2 HAIC. TNENRD,

24 X, NBSETIMIND & &,
" T 11( v I 5
u'(z) = E {gb (XT)—sz%] (50)

. [gs'(f(T)% /0 TXtth}. (51)

4 WEFHEFE

AEITIE, THH H o~ ORRERRHECBE L, Ao e - o8 BUF TR
T4 F 7B ORIRIEIZIES L, BT v aikE WS BRI T 2,

9



—iIc, ROEMESRIERE X, (0,2) (0 <u < T,z € RY) M#effgn X
X.(0,2) = Z+/ %(Xs(t,z))d8+/ V(Xs(t, z))dWs.
0 0

BT DL LT, HAMK F T LT E[f(Xr(0,2))] 2T HAmEC L 0 Rl
FHZLEEZD, P, A T— « LITEIC X 0 WEEE 0 555 LT, 2 ORI S
BAEEEEIET 5, TRbb,

Xu = Z+/ V(](Xn(s))ds +/ V(Xn(s))dWS.
0 0

72120, n(s) = [ns/TIT/n THY, [y iy ZEARVERKKOELELRT, ZoLE, %
MSZFATE N FIEAT L TR LT 7 v ik X 2 PHE,

AR
~ ; [f(Xz)], .

TRIND, ZZT, (U], (1=1,..., N) IFHERLEU O j FHHOMILBITOR R TH D,
WIT, _AFT7EEDOREDHEAEB 25, A &7 5fE L TR E W28
WiEZRES, H3MTIEIRanky FEESEZHWT,

u'(z) = E®[¢p x weight],
u'(z) = E%[¢ x weight],

DEALTOERBREE 272, LxL, ZOFEFEVTHILVREZEHHATIE, 2 OBREY
TA b (weight) DEZDZBNARKE S BORMBE N, 22T, ¢ &

o O=0¢1+ ¢
o ¢ TIOXTILiE CHRMED S EZ R TS TR

T 2= TUE C A TRE 0 SR & BRN T 2 [E14% 4y 7T BE
o (p: ALY NeBREFFO

Lo (k) L7z ) 2T, ¢ Ikt L sy (T A&7 b 1El, Hr~<ieb 2[E) L
THRHMEZ T T AN RIBIC K VER L, IR LTiERAandry RESEHW TS
I 7 BB E WS TICHRHEE T T AR IEC L VEET D, D& X, ¢ HyITo
WTIEANRA T 7EBEMS LT ED T A NOSBEI LignE ik T/ha<
25, —Ji. g b AL TN LRI N BEROTOSBBREL LD L

Voo VTR TR — B OIRMEZ R 72 O Y 2o B i AR A 7= 3B L 5,

10



BEGEIND, BEERIZIE, XA AT T7BEBORICE>TUTD2o0% 4 7HBHD, TV
ZIZBIL T,

E*[¢/(Xr) -] = E*[¢h(Xr) -]+ E%[¢2(Xr) - -], (52)
E*[¢'(Xr) -] = E[p2(Xp) -]+ ET[®o(Xr) -, (53)

HDHNIT =B LT,

E*[¢"(Xr)--] = E*[91(Xr)- -]+ E¥[@h(Xr) - -], (54)
E¢"(Xr) -] = E%[¢1(Xp) -]+ E7[P2(X7) - -], (55)

BRELFHATDHZLICEY, SHITMIREZED D Z LR TE 5,

41 ¢z)=E=z-K) D347

A OFERICE ST HUEH R ZIT O &, A AT/ 0BNR 2 37 TR\
DR RKEL 2D, TZT, TAXIZONTIEG=¢ +¢ &

o ¢y D3R CAHBRE D R Z R TRy TTRE
o Gy MILY NpBEFEO

725 k5,
E*[¢/(Xr) -] = E*[¢y(X7) -] + E[da(X7) -], (56)
LT 5, Hr~ICH LT,

o & DS CURTAHRMED K& FRE 2 [EH5 TTHE
o o DN CAIRE D L% R & i PTHE
o GBI LNT MREERFD

LD EDITRY,
E*[¢"(Xr) -] = E¥[¢Y(Xr) - -]+ E¥[¢5(X7) -+ ], (57)

& U TR T IUTIR N E L 72 B, BRI T L —o =T - T a VDTV E,
H=lZONT, ROE DA A7 E SR LT (£ 1),

¢ = ¢1+¢27 (58)

11



0 for z€ (o0, K —A)
0i(x) = { k(K -A) for z€[K—AK+A) (59)
| z— K for z € [K+ A, 00)
(0 for z € (—oo, K —A)
—L(z—(K—A)? for z€[K—-AK)
- A
Pa(2) = _ﬁ(z_ (K +A))? for z€[K,K+A) 7 o
0 for z€ [K+ A, 00)

\

Fio, TVTHAT Y a v ORI ERD 2 % 22 ICEE M T2 b D& VS,

42 $(2) = Ligeocrn DEA T

TIOENF T a AL T, A AT a7 B THHDT LD SiE%:
HWBRBETRW, 7272, 2FEOELRF LN TND DT, ZOHFE s OHEIRE
HOWTHORZ# L TE AR H 5, BRI, TVF N FTva v OTF g, T~
Wt LCo? =Var[p(Xy) -+« 02 =Var[®(Xr) -] 012 =Cov[d(Xr)--,P(X7) -
HWTC,

a:2ﬁ2“2, (61)
o7 + 05 — 20712
ETb, ZOEXRIL, TAHE, o~k
() = aB"[p(Xr) ]+ (1 - a)E[®(X7) -], (62)
u'(z) = aB"[p(Xr) -]+ (1 — a)EY[(Xr) -, (63)

IZLVRDIZ, 72720, (62) KOAFLOH 15T (31) L, 251X (32) XTH V., (63)
KOH 15T (40) X, F 285X (41) XTH D, Ziud,

¢ = o1+ o, (64)
¢1(z) = ad(2), (65)
P2(z) = (1—a)®(2), (66)

EL7ZbDIAHYE L, ZZTHWEald, TAEETU~E, ZTREN(62) X, (63) X
WCHESNWTE T AN IETRD BRI, EADBER/NZTDEIHDTH S,

O L2 1T PEARS & e 0 23 DIREZ] T O TEE L7z b D &R,

12



5 REFHEMEBERODER

AECiE, BTl LB RIBICESE L —u =T T va v, TUX
N, TIOTRIK G T a L OFNE, Ho~ OB E AT 5, Ko, B PEMmS O
RETFTNELT, BSETINECEVETLVEHWE, BSET/MIEIHDOHRLT TRL
7=k oz, JREPEMKE X BNEHE~ VT 7 — L HIED F T,

{ dXt == ’I“Xtdt + UXtth : (67)
X() =T
/D ET NV TH D, 2L, =100, r=0.1, 0 =02 &F 5,
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XO =T
WHEIET NV THD, 7272 L, =100, r=0.1, 0 =02, v=0.5 L,
FTo. IRAERGMONA A7 BEIE, Wl H %2 T = 1[%] & LT,
o TL—rR=F - FFar: ¢Xr)=(Xr—-K)t. K =100
[ ] '7:‘.\/\\?/1/ * 2}‘70\?/5\‘/ : ¢(XT):1{K§XT§K’}\ KleO\ K/:110
o TUTHIAT A (Xr) = (xXr — K)*. K =100
L35,

BARMZ2BAEFH RISV TR, (67) L (68) ROfERMy FFRXE A A T — « JuLHEIC
X OBER L L, TAE, T~k G (WIIMEOE® % e =01 & LTz), HI3HOE
B OSR G LTe “EX[¢f - 7. “E®[p--]" “E*[®-- " DA FORB, 3L 0% 41
Tl L7e o A7 B o5k, 2RIHL TRV T IV RIEICE DV Ialb—va v ek
Fhi Uiz, 72720, 14E% 1000 50E| L7z,

LT 52 212XV X, BDAICRIEERDH DD, X, DDV IZ max(X,,0) 5 2
BHOLT B, £72. CEVEFMIBWTI 0(2) 12 = 0 Db ) CIREES: %7
SRR, O BIBCCIERIT 5 = & CEMET 5, /bbb, g(z) & IS0 ikt L
Tz>eTlidgz) =0(2) RDEIBRCCEAKL L, £Dg(z) & o(z) DOV ITHW
%, 2B, AEIOSGE. X DKENEL, FHSF SN Lzled, X, <0&25Z
3ot

DX {X,) BHEOEEL L TR BV b O N EOMSAFORES (X9}, 10 n
(t = 1,2 . T = 1) &5, (Y} {Z)} RECHLTHHBOEELE b D%
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&k%mwfﬁULt%®%FUT§¢Z;®k%\AX%N@%$éﬁkﬁﬁT®
E°[F) oftiEfE e LT £ 0 FO 205,
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ﬁ%ﬂ%ﬁ%( (< Z P1P) BB, R L, EIFIEBSTFADT L

=7 - ﬁ?/a/ 7/§w FT v a K LTI, TRIICA: S B A Ve

FRUNTIE, &BIGRBHENE BN D bD (CEVETMIBITOETVF L« A
7°\‘/a‘/0)'7‘°11/5' Hy=ZElg--JORBL (T 21X, Hor<:36)X), CEV
EBTNMCBIT AT OTRAT S a v OTFAVFIXE[Q -] DERBL ((42) X)), EHLS T
FAHTHHA LM BADEDZ A7) ZHNT FU % 100 HlEZA Sz L & DA
BjaeBfEL L,

N B AR &R ST & & OEE BIF) (kM B #EE O o4 it

1 j 9
v — oV [FO] /BT,

1
NZ;WVEW

ThHbd, £oT. TNEHHAGDIEICIHE 272\ & X, NER NS ZADORAREITRER
DOFEHERFED 2 R IZHHIT D L E 2 5,

KIFIED IR OFERIT, MEK2, MEK3DERBY THD, ELAROKEZIZ, /SADIE
AR L T DEEASEE R T ay F LIS T TR T, BB, FROKERTE
AR GHSERY . BAE + 1% GHakRY) . BE — 1% (Hifkr) oz R L, K3+ 5%
DD FEIIF K E AT Lz, LFTiE, £7— ROV TOELERND,

51 TL—unR=35 -+ FLavnFLe (BE4. 5)

B SEF /. CEVETF NI, o 47 BEEMS LT/ (v) = E*[¢/(X7) - -]((26) X)
DREVE VR L BRI K2R L TIRIZE A ER URERICR-> TN D, BT,
A A7 BB OWOTEEDIY o' () = E*[¢(Xr) - ]((27) )\ v'(2) = E*[®(X7) - ]((28)
K) &R BITHEN, PURBEL 7eo TV D, £z, Fournié et al.[1999] 3B S €7 /L T
"L RAMED, CEVET/MIEBN T HaRUEROREREEZID LIUREZHE < § 5 DI
AN THDZ EBmnol,

THI 21T (26) RTHIUE F = ¢/ (X7) Yo F(J)—¢’( ”)YU)
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52 FL—2n=35 - AT arnH v (RE6. 7. 8)

FEOTIETITMOR B FEF I, B 3 WO RICES< B2l (Xr) -+ ]((35) &) =
E[¢(X7) - ]((36) X)) DF A TRERTH D Z L0835, RFALICBE L TIE, HLLRL
72 B¢/ (X7) - ]((35) ) ¥ A FDREEH N, E*[¢"(Xr)--]((34) X) & E*[¢/(Xr) - -]
((35) X)) ZALAE T B SiEEERH L3, Fournié et al.[1999] O#EME L7z E*[¢"(X7) - - -]
((34) ) & E*[p(X7)--]((36) ) ZHLABDOE D HIEL R T H2MLERD B,

JRHHALDES, <A A7 B % ofF3 2 BB O 2 FRncikd 253, #1213 (59) & (60)
KICHRT DG s DEDIRERT/NTA—F AERDDIVENDH D, £ T, NTA—
2 AITK U TRRAROIEERZAZ T (KK 6), 77 726, Fournié et al.[1999] DJ7
hy B LOWIHEIZ APV EW & EITZRPHEDRIRD & 6 DI FICRAERP R E < 72>
TWD ZENGNB, Elee A BREWGEIE, B LW IFIED Fournié et al.[1999] D JFTAIZ
HARTHRAEREIVNES A I LTLREN TH D Z L3395, Ziud. B¢ (Xr)--]((35)
R) & E7[p(Xr) - ]((36) ) A= L & B¢ (Xr) - - | DI BHFERNNS L, 204y
NG A= ZABRKREL2oTH, ZHIEELRROBELENKRE LS RLRNZDTHD L
Bbh s,

53 TN -FTLaroTILE (B%9. 10)

B SEF /L, CEVET/AMTIESETIE 10 7 EFEEOFHFARE CIIIER T A S
DoTe, ZHUTKI L, F3ED E2[p(Xr) - ]((27) X) ZHWEZFHRIZ L v s IGRL T
By A F7EBOSMIEICE L T, RICBRRBE T <I1EE DRI RO > 77,
ZHiE, 2290 AREHNWEY I 2 b —Ya VOBERDSEOIENRKEWIZD, SE
B/NTT % a8 0.96 FLE & 1ICHERITEL R Y E7[¢(X7) - - | OB FE V=R & KGE0
RN TH D,

54 TR -FTVarvoArw (BER11., 12)

FOHNAF T a v DT NE ERRC, ZE5ETIRNEB LT, £2, E%[¢(X7) -]
((36) X) ICES FHRAEIIAD TH D, BSET MBI D31 47 Bk D5k
WL, TAZ EITERRY, HEIBRERITOD EE 2D, BB, &7 alX 0.63 FRE,
FIBEREIE —0.22 FRIEThH o To, MDA T a I LTH ZDHEZHWEZR, TUX
W T T ar DI <wDHRTCHN ThoTe, MDA T aTiE, TVFN TS ar
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DFIVEDPRALFRRIC, 2200/ XEH WY I 2 b— g VORERD DS DFEN K
TV, KR aZROTH LIZIHEFICIEVEIZZRR>TLEI» 2O TH D L Ebivs,

55 TIUTFE-FTLarnTILE (B%R13., 14)

TL—UNR=T FFarOTFNE EFULTfER & RoTe, T, A A7 BB
HHETHDHDTH D, 2B, CEVETMIEIT B RIHLOEAERIRITENE LTz, Ziud,
E*[¢(Xr) -]

((44) X) OFHICIE, NAZ LIC 2 ERES ZBAEMICRD D HNERH D, /XA 1 RIOFHHA
IR BB D 2 e D A —F — D2 L, EHICH X Wi Th 5,

56 FOTR-FTa oA < (®EKR15. 16)

B LR LT Eo[¢)(Xp) -] (48) ) EHEHNS = Lo k0, A0 LTIk
INKIBIZIH LS ipotz, E12, BFHMEE AWV, E*[¢"(X7) - ((47) X) D Z A4 TR LM
HBEDEDHZLIZEY, SHITHLS RDZ B ghole,

5.7 KEIEIR SR (&K 17 ~ 20 )

TVL—R=T e g b T OTRAE T a0 =X L TR T Ve iEc
BT DB L WROBHRZ T, B LWEBHEGHRE, FFICHLAA R IENIE D TE)
R THHZ EZH R LT,

6 F&H

AR T, Tor=iZxtLTo, ¢ TERL ¢ ZHWZ
u'(z) = E®[¢’ x weight], (69)

DEATDAREHEN LT, ZhCk Y, 7O7RFT a0l r<IicBL T, %o
&Y KIRICEHRARE T AN B K DEIEFIRB R L ool SHIT, FL—r
N=T < F 7o a A LTI, ZOXRAEZHWZRPMEA, Fournié et al.[1999] DJ7iE
I HBENLTNDZ LERLT,
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F72. Fournié et al.[1999] DFER A IHNTIT LV EE L D5 B SET LV EEHT—fKD
ETMHER L, A FETHRIN TR0 TZiEH bR LT,

ZORT, _AF TR ¢ 1ITX LT

u'(z) = E°[® x weight], (70)
u'(z) = E*[® x weight], (71)
DEATDRRGEH LT, TUHIL AT a AP LTI, A 47BNy
KRB THAHT-ORFHALT B HEIXRWVD, ZORBRE WA F 7 B OSSR Z)
ThHIGERHDHZ B R,
BHBIZBSETINVECEVETAEZHWTEESZFHE L, Fxr 0 FIEOHM %2 K
GE-HER LTz, 22T, T —uN"=F 3 oarr b7 OT7RAE a0 o=z
*UTEYT A IEICBT DR EE L K RHFRIEOIUROBHR R~ B LWEdEE
HIENHRNTHDHZ 2R LT,

Uk

e - EEEDFEHA

Al FEBU(ITL—uNZ=ZZ-FT a2 TP -AT2a 0TI
) ML

FT. 0O ={ av "7  MeRO LD C® K } TRY, D Pe L2ITHLT
3% TRT

(i)p e CF D & X

1 / X x

Py {o(XT) — 9(XP) } — ¢/ (XF)YS  a.s.(h—0), (72)
Thd, 2L, Xa, XEMR3ERETN Xg=2,2+h DL ED Xy 2EKT, YE BREET

b5,
WE e Or LY ¢ BAERRDOT, £iZH5H M >0%HNT

Lroxam —o(xz)) < M

Xzth _ Xz
. '¥L——l, (73)
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LT 2 Z LA TE D, SHIT, AT HKITBED TH D (F2iE, Protter[2004], p.301
DEH 3T ZBM), Lo T,
T+hy x
u'(z) = E |lim o(X7 ) — o(X7)
h—0 h

ZhT(26) RAVRE R,

— B¢/ (Xr)Yr]. (74)

UFOFEHIIRD AT v T HBEATND Z LIZEET D & L,
o (20) XFE7IX(21) XERALT DXy 21ES,
o Di(p(X7)) =¢'(X7)D Xy £V, EF1IA=wRY FED] ZHNTSA 47
BI% Doy % 1 [EE S T
o RaumRy FFEL () WEEGWREDIIy u & Fr WIS F 250 T,
P 4 %AW 5,
— 6 (w) ([ZH YT 20T w DA R R O CHERNCE & b D,
Z O EHIMOEROFEHICB N T HFAETH 5,
(20) XEBRATHE R anRy FRESOERLY,

(74) K1) = EB° [gzﬁ’(XT)% /0 TDtXTa(Xt)‘lYtdt} (75)
— B [0 78 (000 Y) (76)
O(-- ) NS TH D DT
5% = B o, [ o0x v ()
IRTENANRENE, S5, (21) XE B[] NI AhiUZ
(771) X)) = E* {¢(XT)% {/TJ(Xt)_lYtth}YT_l /OT DtXTa(Xt)‘lYtdt] . (718)
ZanRy RS OESFRE VIR,
(78) X) = Ewmeﬂﬁﬁ{(lexg*nﬂm)dxg*nnﬂ}] (79)
PEE 4 &0,
of--} = 0(e(X)7Y) (/OT (X0~ lYtth) Y

3

X)) o(Xy) " Yt (80)

: Y,)) Yy o (X)) Yt (81)

- [
/ Ytth)2 Y- /OT D, (Y1) 6 (0(Xy)7'Ys) o(X) ' Yedt
-],
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2 2D DEXIBOMIy 2 M Tee D6 (0(Xy) 7Y 1 o(X,) 7Y, PEARETH LD TR
auRy NS LU T AUBEBHBHLL W o(X,)Y, &2d, Eiz, Dy (Y ') 1E
BB OB XY —Y 2D, Yy L T2 B DT,

2

(81) X)) = (ATdX04nmm)1;P+4Tnﬂpgauwxg*n)dxg*nm

—:/Tygl@dxg‘W@2dt (82)

H2WHTo(X,) Y, BB TH DD T (o(X,) V) IIHERSICEEMmZ b5, S
DT, ZHUT LIS RV D TL TORGOMIHED, £72, Yo b tITK SRV OTH
OB DT,

2

T T T
((82) X) = (/ dxg*&&m)};?+nﬂ/pau@*nwm/_mﬂﬂu@*nﬁ
0 0 0

-—xgrlu/qﬂ(a()g)—ly;)th. (83)

ZiE, (79) KD §(- ) ITRATHIT (28) &1 5,

(i)p(Xp) € L2(Q) D & &

F5 ¢ D38 CH FRE DSR2 BRO T AIREZR & 1T (26) X3RN T 5 2 & 2”7,
IR L TAHBRED R ERNT ¢ DEZETE D, BRI LIS LTt (oA
Py EHELNWE T 528 L0) WUICEDLIETRERTY BEXRTX D,
{bn} C C %, ¢p(X7) — O(Xp) in L2(Q) ERBEIICED, LT ¢ BAMRED
REBRWTHEIETH LD T, |¢)(z) — ¢'(x)] | 0 Vo € R\{¢/ DRERKER } & BRI
X912l oT|P(Xr) — ¢ (Xp)| | 0in L2(Q) & TE D, uy(z) = E*¢n(X7)] T 5
& (i) DI D U (z) = E*[¢ (X)) Y] TH D,

ZZTo(z) = E¢(Xp)Yr| & T 5, TDEE, ¢, DEVITND u,(x) — ul(x) DIEEAL
FB, Ei, o EHBUGRT 5 & 912 &> TS HEFRIIERIC X 0 o), (z) — v(z)
MHLT B,

T, a—T— 2Ty ORENITLD,

() = v(@)* < B [{6,(Xr) - o/ (X0)¥] B [(v2)?]. (84)

ETED, en(n) = E° [{¢),(Xr) — ¢/(Xr) Y]\ ¥(2) = E7 [(Y7)?] £B<, (r) (S
DI SRON, 2 ([T DERMENDERED a7 MEA K CRICHL T, o
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IHIKORVWHDEM M THZ2HND, 6,(x) 1L T, BIFEL Tsup,ex () = €,(2,) &
THZLBTEDLDT, M.

sup [uy, () — v(x)|” < Mey (&), (85)

zeK

LB, {2, iEar Ry MESG K WO RINROTEOMHSININKT %, £Z T, £D
s EFHLL {2, E L, TOWNKEE & TERT, ZDEE, ¢, — ¢ in L*(Q) £V,
EED e > 012k LT ng(2) BDIFEAEL T

n>no(@) = B |{6,(X5) - ¢/(X§)}] <e, (86)
ETBIENTES, 2idsup & B X oL -7=DT
en(z) < E [{¢,(Xir) — ¢/ (X3} (87)

Flo, AREOREZRNT P (2) —¢d'(2)] | 0&RDBEITESTZDT, n > ng(z) D
-
((87) X£3B) < B [{¢a)(X77) — &' (X7")}7] (88)

{@, } IFBORT 2 KO IZERFI 2 & VELTVDEDT
((88) RKDHH) — B [{8h,)(X7) — ¢'(X7)}?] (89)
< e (90)
Ko TOIWINERT 5,
b, fEEDa 7 MEAKIZHLT

o u,(z) —u(zr) Vre K (n— o)
o u(x) —v(x) (n— o0) K E—FRIUR

NE 2T, EoTK ETU(2) DFEEL T/ (2) = v(x) BERST 5, KIHMERTH-D
T, fiRr e R TU () PFAELTY (z) =v(x) = E*[¢/(Xp)Yr] &2 5,

27) K22V TiE ¢(x) = ¢F(2) — ¢~ () LERIZHT. {of} C O {¢} C CF° &
oF T ot. o T o ERBEDIICENIXFBRDEREITO ZENTE S, (28) Niz>n»
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A2 TE2(TL—N=ZZ - FT30, TN FTLavDhY
<) MDA

()peCyrmlE
EHL 1 &[RRIy & BIHEDNEFF- A A3 R RECTH D D Ty,
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= E@{dKXTﬁ@%iATL%XWﬂXQ‘H@ﬁ]+l?ﬂ$@%ﬂ2ﬂ (92)
= B [0 1 (Vo (X)) | + B 6 () 2], 9
M4 XV,
) = 8™ Ve~ [ Do) v (o1)
= KﬁATdXQ*E&MfiéTDﬁ%dXQAEﬁ. (95)

g, (93) KD o(-- ) IWRATHIX (35) X&f5F5,
EHL 1 D (27) ROFERE HFUIES,

@) = oeend [ etxtvaw] (96)

T
= FE” |:¢,(XT)YT%/ O'(Xt)_lyrtth]
0

+EﬁiﬂX}»%%:(—d}ﬁ‘%ﬁXgﬁ2+aL&yJngW4. (97)

1D B¢ (Xp) - -] 1% (20) KERALTRavRy FESOEREZ HOIIE,
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Iy DIEFA B EAT > TV RITTER, 2T r() 2SR TR Dl e E BB ch b 2 &,
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LLBEORERED o () BERTHD Z L. DOIUFRBMATRETHS = L &R T 2 LBTE D,
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0 0
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Dy o (X)) 1YdWy) 1 o (X)) 1Y, 172 5 D,
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I (97) Ko% 1 HITRAT T TREZR 5,
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% 2 DA
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1 1
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2T S(W2) = Wi — 2TWo, MW%) W2 —T. §(1) = Wy,
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1
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[AEEIZ LT 5(WT) WT5 fO Dt WT)dt - T, 728, 5( ) Wr. DiWp =t iIZOWTiE, 7=
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LY (41)RXEHD,

A3 TFEI(FOTEATLarnTILE) DiEHA
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KIS Z R TERY, £ T, EH 3 OFEHZ T 2 HNIROMEE R~

fHE 5
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0
FHRE DA
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0 t
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ZhiE, (106) Xic—F$ %, ZhE (107) XoFHLD D Xp TRATHIE
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(107) KoA3) = 2 [ o(X)Y; (Ve ~ Voolx,) Y2 (111)
OT ) )
— 2 [ (- T (112)
0
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EHE 3 DA
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PeCTDEXIT L & E*DPIZANDNDDT, (42) XMHILT 5, (43) ik, #lid
5, Aanfy RFEGDERLD

u'(zx) = E*[¢(Xr)Yq] (114)
= E° {¢’()~(T)?T_1-2 /0 TDtXTa(Xt)—ly;zdt] (115)
- E° [¢(XT)-25 (37;10(&)—13@2)] (116)
PEAZHND L
5 = v /0 L (X)) Y2, /0 (X)) YED, Y (117)
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0 0
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1
::20{X X}+X’2§XQ} 2(1—5)20 (125)

ZiE (121) RIERATHIE (16) K285,
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— g [¢'(XT){5(2U(Xt)—1Y;2) *ZTH' (127)
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