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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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2. & Monte-Carlo 53%
2.1. 92 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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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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i=1
E[Y]=Y" P(scA)E[Y|ec4]=Y" PE[V|cc4]
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L(nl,nz,---,nK,/?,)=Zi1pi2?;—"+/1(nl + 0,4 ny —n)
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=
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