5.26 (4) ver.0.1

Moment Matching

skewness
kurtosis
Cholesky
3
new; cls;
n=10000;
X=rndn(n,1);

print "mean=" meanc(X);
print "s.d.=" stdc(X);

X=(X-meanc(X))/stdc(X);

print "after moment-matching:";
print "mean=" meanc(X);

print "s.d.=" stdc(X);

mean= 0.0054755492
s.d.= 1.0023487
after moment-matching:
mean= 1.7030821e-017
s.d.= 1.0000000



X =
O'x
Moment Match

new; cls;
n=2000;
S0=100;
r=0.05;
sig=0.20;
T=2;
call gbm(n,S0,r,sig,T);
proc gbm(n,S0,r,sig, T);

local delt,e,el,S,S1,i;

delt=T/n;

e=rndn(n,1);

el=(e-meanc(e))./stdc(e); /* after moment-match */

S=zeros(n+1,1);

Sl=zeros(n+1,1);

S[1]=S0;

S1[1]=S0;

i=1;

do while i<=n;
S[i+1]=exp((r-sig™2/2)*delt+sig*sqrt(delt)*e[i])*S[i];
S1[i+1]=exp((r-sig™2/2)*delt+sig*sqrt(delt)*el[i])*S1[i]; /* after moment-match */
i=i+1;

endo;



/* graph */
library pgraph;
graphset;
xy(seqa(0,delt,n+1),5~S1);
retp(S~S1);

endp;
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GAUSS
Moment Match

Moment Match

new; cls;
S0=100;
K=100;
r=0.05;
sig=0.45;
T=1;



times=5000;

simn=1000;

C=zeros(simn,1);

Cmm=zeros(simn,1);

i=1;

do while i<=simn;
C[i]=Ceuro(S0,K,r,sig,T,times);
Cmm[i]J=mmCeuro(S0,K,r,sig, T,times);
i=i+1;

endo;

print "var(C) =" vcx(C);

print "var(Cmm)=" vcx(Cmm);

proc Ceuro(SO,K,r,sig, T,times);
local e,ST,CT,C;
e=rndn(times,1);
ST=exp(In(S0)+(r-sig™2/2)*T+sig*e*sqrt(T));
CT=maxc(((ST-K)~zeros(times,1))");
C=CT*exp(-r*T);
retp(meanc(C));

endp;

proc mmCeuro(S0,K,r,sig, T,times);
local e,ST,CT,C;
e=rndn(times,1);
e=(e-meanc(e))./stdc(e);
ST=exp(In(S0)+(r-sig”™2/2)*T+sig*e*sqrt(T));
CT=maxc(((ST-K)~zeros(times,1))");
C=CT*exp(-r*T);

retp(meanc(C));
endp;
var(C) = 0.27115590
var(Cmm)= 0.010705629

mmCeuro(S0,K,r,sig, T,times) Moment Match



procedure Ceuro(S0,K,r,sig, T,times)

simn

Moment Match

Moment Match

[V
i:X—X+y

a p o]
new; cls;
n=10000;
alpha=2;
beta=3;
X=rndu(n,1);

X=alpha+beta*In(X./(1-X));
print meanc(X);

print "aftre moment-match:";
X=X-meanc(X)+alpha;

print meanc(X);
2.0535797

aftre moment-match:
2.0000000

Moment Match



Multivariate

Cholesky
Multivariate Normal
Multivariate Normal
X
X
Cholesky
Cholesky Cholesky
X
X = (X — X)Chol (VCOV)™
GAUSS X x
VCOV vex( )
inv
new; cls;
n=3000;
k=3;
X=rndn(n,k);

print meanc(X);

print vex(X);

print;
X=(X-meanc(X)")*inv(chol(vcx(X)));
print "after moment-match:";
print meanc(X);

print vex(X);

0.021670601
0.010151406
-0.030787529



0.97706228 -0.016086383 -0.043093135
-0.016086383 0.99203713 0.0049133773
-0.043093135 0.0049133773 0.99277861

after moment-match:

-1.1102230e-019

-7.4755017e-017

1.4573528e-016

1.0000000 -4.2147013e-017 -2.5560303e-016

-4.2147013e-017 1.0000000 -8.6626271e-018
-2.5560303e-016 -8.6626271e-018 1.0000000
Moment Match Multivariate Standard
Normal
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Multivariate Normal
Cholesky



