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Abstract

This paper enhances the calculation precision and operation efficiency of stratified sampling via
analyzing stratified MC sample technique in theory, deduces the effect of stratified sampling in va-
riance reduction techniques and provides idiographic arithmetic of stratified MC simulation.
Finding in the three method of stratified probability weighted, stratified matched sampling and
optimal stratified sampling after deducing, the optimal stratified sampling performs well in va-
riance reduction techniques. The results also are applied in the European call option. It plays to
the basic key role to the theoretical researches and perfection of the option.
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SR RD IIEN A LUK R 5 T

ERSHRF R P BRAITEE S A AN LA, R BEAEE R ah Ik 5 52 BRI AR B 1Y
HRFEM[7] (8], Bt A S 2RI AL R AT ARV 0 (0 583 5 5 PR 2 ZLRELAE DL TR 22
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BHL R ZE R R A B AR RE P S B0 M GE TR 22 R e T BRAE A A 8] (b Ao 75 92 P 5 2 B i o
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2. & Monte-Carlo 53%
2.1. 9|2 Monte-Carlo 5 3ERIT4
TERATUL RS T R, ¥ PARK A kAL

S(T)=S(z)exp{(r—%azj(T—t)+J(B(T)—B(t))}

bl Fop T RKAMEEIIH, S (0) Fm 4RI AR B(T)-B(1)~ N(0.T—1), r TR
FIZ, o RFRBNZ . RSB E T I 20 B0 5 15 Bh N T i AR

1<-0.0275;sigma<-0.3;m<-10000;

s<-exp((r-0.5*sigma”2)* T+sigma*sqrt(T)*rnorm(m))

IZRLAD) AR A B RSB LERRE Y, R RS RENLE R = A R A D P AL 5, 2
s

m<-10000;x<-rnorm(m);n1<-sum(x>0);n2<-sum(x<0);n1:n2;

JExt T AR T AR, 7R AR 10,000 MERAEIESEENLECF, nl, n2 BN EURMELRIE R 1:1,
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a3 S T P 5 B T P N B AT AR, ORI, AT A 4R B M S U A 2 T D DT AT
(Glasserman Al Gaussia [11]) I [ ik — AN &7 5 HE Tk U8 B 20 2 il RE I 12 1
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Y=E[f(U)]=]f(»)dv=n
Heh U ~ Uinf[0,1], BRBCOREAS M), B

1 1
Yy =5/ (M)+5 /(%)
Hrp
Vv~ Um'f[o,ﬂ v, ~ Um’f[%,l}
%E&ﬁ&%YWﬁ%ﬁﬁ%gaﬂ”?%#ﬁﬁ%YZ@%%%:
A 1& 1] 22
P15 =S =S 0 04)] g
B2 F R ()RR 2 R
n nf2 1
EP@=%{ZfU@MJﬂ@ﬂ=Lf@O@=u @
var £ (1,)] = J}zfzmdx{ L}zm)dx} “2, ®
Var[ £ (V)] = jzf (x)dx U (x)dx} =2v, —4m’ 4)
Horp
Jf x m1=‘[05f(x)dx

:Efqgm my = [1 f (x)dx

R AKXQG) (4)f3:
Var[f )}+Var[f ]

=2(v,+v,)- (m1 +m2) )

=2(v, +v,)=2(m, +my)—2(m, —mz)2

=2Var(f)-2(m 1_’"2)2
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f(U):eU n=2

E[f(U)]=1718  Var[ f(U)]=0240
R AHR(6) (DS, 15
Ve = (€ )2 Var[Y, ... ]=0.121
m, = 0.6487 m, =1.069
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n

n n

H U, ~Unif (0,1),i=1,2,-,n « BV, HEEU e AW U &KMEDAT, V1V, VBT (0,)¥5515
Al — A EREA . R Y = £(U), WA E[f(U)] #9502 mPE T

1 n
Y :;;f(Vi)
3.2. A HNIE
WEREE pLpys D 2o b =1 IFE LK AR
4 =(a0,a1),A2 =(a2’a3)"”’AK :(aK—HaK)
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4.1. FEBEMNGE

F R R AH TKIIBE M . R
S(T)=S(t)exp{(r—%azj(T—t)+a T—t-g} )
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FI p, KT AR TE A BN B IE NG — N K 0] A, B, B P(4) = pi=12,K .
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P (Y € LKJAI.j =1
i=1
E[Y]=Y" P(scA)E[Y|ec4]=Y" PE[V|cc4]
Hay= max{S(T)—K,O} s WEHERY | € 4 A IFEA
TEBENUIRERS, PEI S & R ABENLETE N XA 4, M LLGLE T RS p,, REARBETLSE 0
BRI, 28T p o L ZHPETRATLE: WEE 4 PRI EHERBHEL DM 4 S—RIUHE
WLEL #OHEBRBITE 4 & € A4 IOPRUEIESBENE. BUSIHHE 2 LIRS, FHEEI %R L
5 p, BATINBCT 1. 4253 R N Monte-Carlo J7 i THSLS SR U0 R -
Step 1 : 4 BEHLECH B LA X IEIGEAT K AN KR 4, 4y, A » T HHENGAX R p,
B (ELBExT S 4K max {S(T) - K,0} 532 EI ).
P(4)=p,i=12,-K
Step2: 4EH —EREAR R CBURDLAGRIERIINERE), T EMBENE e, & eed MRE, &N
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Hrp Yl’jzmax{Slj—K,O}, SL»,.=S(0)exp{r—%o—2j(T—t)+o— T—t~gl,‘/}
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é=exp{—r(T- )} Z Y (11)
M1 =] 25 Bl(12) K
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o BRI X8 f4 3t
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o} =Var[Yi’/J=Var[Y\geAi]
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Y, , =max{S, - K,0}
TR G LB B ZREA A, iR 2, BN
E[¢] :exp{_r(r_t)}z;:;:zj;lyi =exp{~r(T-)\ X pu =c
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c=exp{~r(T—)} E[ max {S(T)-K,0}]
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S oy BT S S BRI (7 — 1) TS A
Jn(é—c)=nexp{-r(T-1)} 3" ( ;Y - j (16)
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=
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