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2. 1 Hffierr (S,t=0):
7Ty e va—NR - BT EFERR, KRSt CORRMM S, 13T T T IEENCHE D EAE S
5

dS, = rS,dt + ogS,dWS, t=0 (1)
Thbb,
Sy = Spexp {(r - %052) t+ O'SWtS} =Speft, t=0 (2)
BB IE, NEEEM X, =1InS, —In Syl
dX, = (r—%asz)dt+05th5, t=0 (3)
Thbb,
X, = (r —%052) t+ oW = uxt +aWs, t=0 (4)

T (WEt= 0)EHET T v VIEE), r > 01T EFEA COMY X 7 F 13K, 0o > 013+ 7 7 4
VT4 RNTA—RTHY, py=r—so2l LT05. TOLE, WSANOHICKY,
X~N(uyt,a2t) &7 5.

2. 2 ¥EEETNV (Cpn=12.):

DML, @H, FEI PRI R E g, CoIEEgEN [FERERN] 3
2R T IC X o CERIT 27201, £, HADEBI D b X 5 1/h WivhXfc
D¥fEmE [R] BREEE X 5. K s> 0CTO¥EMBEL Y, 7 5.

A, KPE, He [1] <id, TR N 7 MMyE 770 viEdhz v,

dYs = pyds + oypdWy, s=0 (5)
IThbb,
Yo=Yy +uys+o, Wy, s=0 (6)

LETFMME LT 72720 (WY, s = 0)I3EEHE T 5w V5ES), Yo IXWIHE, py, oyl3 T A—XThH
5. £ 2 o0FHET T v vilE) (WSt =0), WY, s = 0)DMHBE% pgy € [-1,1]18 T2, T72b
HAWS - dWY = pgydt LIRE T 5.

DEIC, T OXEMBEEE (Y,s = 0) 2 b REERHERZ,

t t
I, = f Y.ds = f Yo + uys + oyW)ds, t=0 (7)
0 0
TERL, (Y,s=0) 1T, FEnlfloFEHE C,Z2UTO X ITERLE
n
Cn:=1n—1n_1=J~ Yods, n=>1 (8)
n—1

—77, ARG CIIEEREEELE LT, FYZ M7y vidd2 JeXmmicid) dEE L <,
FROFAY Y2k 4 y=y—Ly<y i (OURE, FMERD v Fzy s - EF0)
TRtih ¥ 5 ¢

dn:(a—bnms+qdmf=b(%—nym+q@w$ 520 (9)
B, aboyd T A—2CH5 (b=00BaN, HRAMICIE, FU 7 MiE75y vl
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C DR TR IR 2 e R TE T,

a N
Y, = 5t (YO - — e’ + gy f e b G-WAWY = uy (s) + O-yf e b -WdwY, s>0 (10)
0

i35, 72721,
py(s) == E[Y,] = %+ (YO —%) e s, s=0 (11)
&35, el C OERBEERE (Y, s = 0)2 b RAEEREE KO g,

t t s
I; =J Y.ds =J </.ly(s)+0-yf e‘b'(s‘u)dWSY) ds
0 0 0
¢ t/ s
=f py (s)ds +O'yf <f e‘b‘(s‘”)quY> ds, t=0,
0 o \o

155, 22T, RN 7 =X rxHAunE, (12)XoxfA0058 2 Hit

t t t
<f —b~(s—u)quY) ds = f <J e'b'(s'u)ds> dwy = J Bt —uw)dwy (13)
u= u=0 \Vs=u u=0

t%b‘é, tf: ,

(12)

ﬁ@)::fl-Mds=%(1—e-ML t>0 (14)
0
CiEWTZ, ZOBE BC) ZHWIE

Llﬂ@ﬁ =L%%4-(%—-%)‘“}ds—% +(m-—%)ﬁ&) (15)

CRME I T, BEEMEE (,t=0)DKH :

t t
I, = f Y.ds =f Uy (s)ds +O'yf <f e‘”“"”dW,}’) ds
0 0 0 \Jo

a a t (16)
=—t+(Y0—E)ﬁ(t)+ayfﬁ(t—u)d%”, t=0
0

b
*15%.
RIS, CORBERBR (,s20%MioT, H nlo%¥R C2UTOXIICEXT S :

Co=L,—1,_1=
n n~ In-1 L—lYSds
n n n-1
= f py(s)ds + oy U B(n—w)dw) — f B((n—1) — u)dVI/;}']
a a n—-1 0 0
=5+(n—-3)woq:ﬁm—1n B
+ oy U ,B(n—u)def—J B((n—l)—u)quY], n=1.
0 0

RO (Y,s20)R A7 AHAETH Y, (o CREEHERE (,s=>20)bAEkTHID
T, % OWEREANL, B

1) = E[l] = [[ya4_Jﬂ ds— ;wBMS—Et+( )ﬁa) t>0 (18)
& H O BRa%E -

(17)
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0,(s,t) == Cov[l, I] = o f
0
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ko TrReEdING. L <iT, HBEEIE

t
o (t) = a,(t,t) == Cov[l, 1] = Var[l,] = 0,?] Lt —u)?du
0

(20)
_ 5 1 1
=0y 37 [t— 26(t) +—B(2t)], t=>0.
T 7z, WERMGEEE (X,s > 0) & REFEMEBE (,t=>20e 0 (%) oz
min{s,t} min{s,t} 1 _ e—b-(t—u)
ox; (s, t) = Cov[Xy, Ii] = pSYO-SO-Yf Bt —w)du = PSYUSUYf Tdu
0 0
—b-(t-s) _ o—bt
pSYZSO'Y {s e ' e } _ PSYZSGY {s _ e-b'(t‘s)ﬁ(s)}, 0<s<t<oo; 21

— oDt
pSYZSGY {t - Z } - pSYZSGY {t—p®)} 0<t<s<ow

LEMRINS.
TN BRI O 77y AR & 72 B ERERE (C,n = 1) OB, B EBI%L, 77
BBERLE, 2hEh
puc(n) = E[C,] = IE[In] —E[l_1] = () —y(n—1)

=b (YO“)W") Bn—1}, n>1 (22)
oc(m,n) = Cov[C,,, C,,] = Cov[l, — Ly, Iy — I,—1]
] COV[Ilm’ In) = Covllm, In—1] = Covllmn_1, In] + Cov[lp_y, In_1]
= oy - ﬁ (23)

: —%ﬁ(n—m—1)+ﬁ(n—m)—%ﬁ(n—m+1)+%ﬁ(n+m—2)

1
—,B‘(n+m—1)+5[)’(n+m) , 0fsm—-1<m<n—-1<n<ow

0é(n) = o.(n,n) = Var[C,] = Var[l, — I,_{] = Cov[l,, = I,_1, I, — I,_{]
= Var[ nl — 2Cov[l,_q1,I,] + Var[l,_,]
=of(n)—20n—-1, n)+0,2(n—1) (24)

=0y blz 1-p()+5 [)’(Zn 2)-B@2n-D+5 [)’(Zn) n=>1.
ERBlIND.
BARIC, NEBRMIERE (X, s = 0) & ERBRE (C,n=1) © (%) Wiz
axc(s, t) = COV[XS, Ct] = COV[XS, It - It—l] = COV[XS, It] - COV[XS, It—l]

=O-XI(S,t)_O'X[(S,t_1), OSS<OO, 1St<oo (25)
FitET sz e ckowbng, LI, s=t=TOL EX
oxc = 0xc(T,T) = Cov[Xr, Cr] = Cov[Xy, Iy — Ir_1] = Cov[Xr, I7] — Cov[Xr, I7_4]
PsyO0sOy
= on(T,T) = oy (1,7 = 1) ==—={1= (BN = (T = D)} (26)

_ Psy0s0y {1 e~ (T=1) _ g=bT

<
A 5 } 1<T<o

LEtR I 3.
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F 7 a v ofllitg Pr(L) 1F, UAZHVEHEARICKY, TEOEYICEIREINS.
Pr(L) = Eq[e™Tg(Sy) - h(Cr)] = E[e T[Sy — K], - 1{CT>L}] = Eole " [Sy = K]4; Cr > L], (27)
7272 L,
9(Sp) =[Sy — K], = max{S; — K, 0} (28)
WlE D= - F TV a v ORAFTEET

1, Cp>L;

h(Cr) = g1y = {0, Cr<L (29)

T (Wi (cliff) ) EFEEBIch 2, 2T,
Eo[X; Al : 5 A LICHIPR & N7 TR 280 X OIAFHE, 2
r Y X 7R,
T : Jmil,
Sy WL TIC 31 % FkA,
K MEFIfT i,
Cr * 5 THIC BT % ¥,
L: Ay 7«37y a  AHED - DFERMD TR,
e™T  BITEAMifE~ 0 E 515,

3. ¥E&MHNAR Yy 7 - ATV a vOERROESY
B2 ficoeT Db L CTIEMNBERE X, & ¥ Cre i3 2 ZBRIEHEMNICHED T L ICERT

5
(XT) N [(MXT) (GS,ZT ch>] - N [(#XT) ( aiT pXCO-SO-C\/T)] (30)
Cr He /'\oxe ¢ te /' \pxcosoeNT ¢
7272 L, oxe, PxcdTGDFAT A2 NI Nng, 22T, AQDEUTO XS cHFEX#EX
5.
K K
Pr(L) = SoEq [eXT‘rT;XT > In (S_o) ,Cp > L] —Ke TQ (XT > In (S_o) ,Cp > L) (31)

K@D DERAHEHEE Cr 1D TERUEA T, BRI O R & (2) % H v TRE
TNE, 7w s va—nAX - BTFAICKBAT L 3 A L WE I,

o In (ST;) + uxT + (1= pxc®)0ET + pycosVT (CT;#C)
PT(L) = f Soq) )
er=L (1 = pxc®)aiT
1-— 2g2T cr —
s exn <(;1X _OT 4 % N pxcosﬁ( TO_C/"C)) (32)

In (%) + MxT + pXCO'S\/T (CTO_;:AC)
—Ke T fep(er)der
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1 _l cr — He\?
fCT(CT) = \/Fo_gexp{ 2( O_C ) } (33)
H BV, HHBE Pxc P 2’?%@%@1’5&%%55& ¢2(x,y;pXC) ZHWT, DT X [l S ey
ns 3:

So
ln(K)+#XT+O_\/T#C_L
0'5\/T s ' Oc

S
In(=2) + uxT 4. —1L
_ Ke—TTq)2< (K) ’/'lc s Pxc

Pr(L) = So®, + pxcosVT; pxc

(34)

O's\/T Oc
— Y 7 SEAR BN R A h() R FFOEMEEEIO X + v 7 - F 7y 3 Vl{EFHE A ¢
Pr = Egle™ g(Sr) - h(Cp)]. (35)

ICEBWT, BFEERGEEIEAE h: R — R 23, #2112,

(1) EFichAR,

(ii) BAGH IR A

(i) h(=) = lim h(C) =0;

(iv) e,
ThhE, V=7 =2F 4 LF = 22T,

C o)
h(C) = f dh(L) = f Liespydh(L) = f 1eaydh(L) (36)
—00 -0 R

CEFEZZENL, JEZOEHEH VT, THloffitsz2Es R cx 3

Pr = Eqleg(s0) AP = | Bole g0 g ldh) = [ Pk (37)

- 00 —00

4. 7T A — X DMEEHOHERE
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5. Ab v 7 - F 7V a il Pr DHEBIRE pgy ~DHFEM:
I 75 < A4 7 B g () & BRSO ERCEBI B () D b & CORREBIO R L v 2 - F T
v = VAR 2
Pr = Eqgle™g(Sr) - R(CP)]. (38)

TR LT, PROHERHER R EES.
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O

HEoiw—MHmicix, £ L DERCLC,...,Cr 1D\ T, BRI 3 i E B B £
hi, Ry, o Rt R — Ry 23EXGE I T, iilic BT
9g(Sr) - hi(Cy) - hp(Cy) * -+ hp (Cr) (39)
BXION D ERETB DA+ v 7 -« F 7> a v D A7 RfiifEFHiiE
IEQ[e_TTg(ST) ~hy(Cy) * hy(Cy) - -+ he (Cr)]
ICB T [FARRD R E AR R 215 5.

6. BESEHI
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A, g 4
TROHENHAERIR AL T2 (Bl ZIE, Ross [12]).

M AL [HEoBREFA
X ZFEBUEMERZR L L, ¢ R — R ZHFIREAPBEE, kR — R ZHFIERD GEHIN) B
L¥3. ZOLE,
Cov [g(X),h(X)] = (2) 0,
Thbb,
E[g(X) h(X)] = () E[g(X)] E[r(X)]
DY LD, 72720, FROTXCOMPFHMEIIFEET 2D LRET 5.

LR OIS SIS TR DR 213 5.

4 TERCERHIT 25E (B, X,V5%) IAL L TR RO TEE SN,
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% A.l
R~ b (X,Y) DB pyy € [-1,1] ZFF2 2 B RO IEHIMA:

2
0 -4[G) (o, ")

REIDbDEL, g kR — REHEFIEMABEK L2 L,

> =
Pxy { } 0D &% E[gX) (V)] {=} E[g(X)] E[r(Y)]
< <
DS Y 3o [ FEIE]
RERA : FRHE(L
X' :_X_MX; y' :_X_MX
Ox Ox

T2,

XN w0y (1 pxy

()~ [©) G TN
Thbb, WHEEZ P X, Y) 3B pyy ZF0 2 ZEOEHEEBIDMICHES . 22T, MRS
7 hov (U, V) % AR 7 2 A R O HE IE R0 AT ¢

BRIGYE
0l frori] oo

>
DYV ILD., L7z o T, pyyl=t0 O & %,

<
E[g(X)-h(Y)] =E [Q(O'XU + ux) - h<0'Y {pXYU + ’1 - p)Z(YV} + uy ]
=E [IE [Q(O'XU +ux)-h (O'Y {pXYU + /1 - P}Z(YV} + MY) V”

=
{=}E[E[Q(UXU+#X)|V] : E[h (UY {pXYU+ 1-piy }"‘Iiy) V]
<

[ [g(oxU + uy)] IE[ <0'Y{PXYU+ 1- pXYV}+/iY) ]

= E[g(oxU + pyx)] - [h< {pXYU'l' 1- PXYV}+#Y>] [Q(X)] E[r(Y)].
7272 L, #H30%ES (A%S) 5 FEIE] 3HE 4.1 [HEo8AER] 2250 7o,

IZRES D D & T,

|4

|4

E[g(oxU + uyx)] - ]E[]E[ oy pxyU + [1— pXYV}+/iY)

O

FRofe b, T ICE T 5B X, & SEE Cp & AHEER N7 [MEHEE] Tth e L
DAYy 7 - F Ty 3 v OfffifEFEAl
Pr = Eqle™"g(Sy) - h(Cr)] = Egle™" g(S7)] - Eo[R(Cr)],
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Thbb, 77vr=va— A ANGEEIEB O ELFE L ME1X, 2o OMBIRE pye 28
1E(B) o0& %, Lz, #lloT, Hflidft & MRtz h e hziigh+ 2 20077
VIEBIE OFBIREL poy PSIE (A1) @ & Fiid, /NGl GEKFEM) & 7222 &ER0h 5.

2 X DRRNES (orthant orderings) DS % #Efii 3~ % (5] 21X, Riischendorf [13], Tong [14]).
o ORERIAFFEES X, (SR, MBEMH, Fo MR, BEyGtFEonirc, 44
HOWMRXI P LicBWT, 2o 2T 2HEFZEE D (IED) MEFRMKFIEDME X % ik
FTEHBICH LN TE 7=,

EFEAL [RIRIERF]
neEN=Z,,={12,..} T2 nZEDOMHEZ PV X=X, ...X), Y=(Y,...0) KL C:
(1) [ EJ7%MRIE/F (Upper Orthant Order)] X <, Y 28V 32D & (3,
P(X; > zq, ., Xy, > 2p) S P(Y; > 74, ..., Y, > 2,), VZ= (24, ...,2,) ERY
(2) [TF4RMRIE/F (Lower Orthant Order) ] X <, Y 235K 0 37D & 11,
PX; <2z, X, <z) 2P(Y; <z,...Y,, < z,), VZ=(zq,...,7,) ERY;
(3) [#&FANE)7 (Concordance order) [ X <, Y 2KV 2D L1, X <o Y 222 X< Y, T D,
P(X; > zq, .., Xy, > 2) S P(Y; > 274, ..., Y, > 7,);

vz = (z4,...,2,) ER™
PX; <z, Xn<2z,) 2P(Y; <27y,...,Y, < 2),

HEAL
MDn=1084 X=X=X,, Y=Y=VY, 2 T1i)
X<pYeX<,YoX< Y(eX<,Y);
(2) n=27T, X=0UX,X,) & Y=(Y,Y,) DREUSGRHE L, Thbb,
Xi=aV, Xo=4Y
DR Y LA,

X<,YeX,YeoX<, Y.
TR OfiED HEMIORT I LB TE 3,

fifE A2

nEN=Z,, ={12,..} T2 nZEOWHEEZ L X=Xy, ... Xp), Y=, 7)) LT,
TREOEKMFIREMTH 5 :

1) X<, V;

(2) F_XCOIAMHDHEFAIEHDBEE R >R, i=1,..,n IKXHLT,

E [ﬁ hi(X)|<E [ﬁ hi(Yi)l-
i=1 i=1
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FIERA :

(@ 2) = 1) :hgR—>R,, i = 1,...,n%, z= (24, ...,2,) ER® Z{LEICED T,
hi(2) = 14,w)(2), zER

EERT N, FREMEDHFFHIERA BT,

E lﬁhi(Xi)
i=1

(b) ()= 2)  fEEOIFAMED HFIERPBIE R —> R, &, (¢; =0, €R,j=1,..,m %
SRR XN %) JEAfED BRI HEIEL

= E[1x, 5z, 5,52, = P(X1 > 24, 0, Xy > 25).

R = ) al(m)@, zE€R

j=1
DOMMANDE HINKMGIR & L CRHTE 320, RTIENTE S,
O

DX DAL, Slepian DAFE (H] 21X, Wainwright [15]) & LT X AISN D X 4 TDOARE
RXD1 -V a3vThsb,

#Hi78 A.3 [Slepian B DARERH]
nEN=Z,, ={12,..} 3%, nZEOWHERI L X=X, ..Xn), Y= (Y, ...V BoFn
b n BREIEESMICHES L35
X ~N(ux,2x); Y~ N(uy,Zy),

=77 L,

Ux = (lixi'i =1, ...,n), Xy = (O'Xin,i,j =1, ...,n) = (pXinO'XiO'Xj,i,j =1, ...,n);

uy=0%i=1w”@,&=(@mJJ=LmJ0=(m%qw%mj=me)
oL E,
(D) px, =py, i=1,.,m;
(2) oy, =0y, i=1,..,n
RGET S (Fhbb, BUSMGARICTH S KETS) &,

GXinSayiy].lSi<an = X<,Y
(& prx<prpl<i<isn = X<,Y)

DI Y 32D,
FERA : Miiller [11] ZZHA.

ERIC2EEBITMOAITHRE D HER R P LITOWTIE TR D 2D,
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F A2
ER~2 v (X,Y) DB pyy € [-1,1] #F52 2 BREOIEHH:
2
V=G (e "™
I bDET B, ZDEE,
(1) X, 7) &, MB pyy 2888 00E, EARBIAT <,,, THRRIET <, BERET < 1cB
L CHFFERA IR B
(2) L7zHo7T, g kR >Ry % & bICIFAMEDBFIERDBIR L 32 &,

E[g(X) h(Y)]
IAABE pyy (T THEFIERAD & 72 3.
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